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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 2024, 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 automatizacién opere de manera segura. Cualquier persona que instale o use
este equipo debe leer esta publicacién (y cualquier otra publicacion 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 operacion de su equipo.
Estos codigos varian de area en area y usualmente cambian con el tiempo. Es su responsabilidad
determinar cuales codigos deben ser sequidos y verificar que el equipo, instalacién y operacion
estén en cumplimiento con la revisién mas reciente de estos codigos.

Como minimo, debe seguir las secciones aplicables del Cédigo Nacional de Incendio, Cédigo
Nacional Eléctrico, y los cédigos 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 codigos y normas son necesarios para una instalacion y operacién 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 publicacion para ser
adecuados para su aplicacion en particular, ni asumimos ninguna responsabilidad por el disefio
de su producto, la instalacion 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 operacién en instalaciones nucleares, sistemas de
navegacion aérea, o de comunicacion, control de tréfico 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 informacién adicional acerca de garantia e informacion de seguridad, vea la seccion de
Términos y Condiciones de nuestro catalogo. Si tiene alguna pregunta sobre instalacion u
operacion de este equipo, o si necesita informacién adicional, por favor lldmenos al nimero
770-844-4200 en Estados Unidos.

Esta publicacion esta basada en la informacién disponible al momento de impresiéon. 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 obligacion. Esta publicacién también puede
discutir caracteristicas que no estén disponibles en ciertas revisiones del producto.

Marcas Regqistradas

Esta publicacion puede contener referencias a productos producidos y/u ofrecidos por otras compafias.

Los nombres de las compaiiias 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 2024, 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 informacion 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 propdsitos 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 problémes de sécurité, vous devez respecter
tous les codes locaux et nationaux applicables régissant I'installation et le fonctionnement

de votre équipement. Ces codes différent d'une région a l'autre et, habituellement, évoluent
au fil du temps. Il 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 sars.

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 particuliére
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 controle de la circulation aérienne,
les équipements de survie ou les systémes 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 l'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 I'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 2024, 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.
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" Relocated Analog I/0O Specifications after Discrete /O Specifications.
2nd Edition 10110 Updated error codes found in Appendix B.
Made minor corrections throughout manual.
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3rd Edition 0312 Added new P3-HSO, P3-HSI and P3-16 TD3P module information.
Made minor corrections throughout manual.
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4th Edition Rev. | 02/20 Added Appendix C for network security.
4th Edition Rev. J 04/20 Updated formatting.
4th Edition Rev. K 06/20 Updated P3-HSI description. Obsoleted P3-RS.




Productivity3000° User Manual

YAUTOMATIONDIRECT:
[ Publcationtistoy |

Issue Date Description of Changes
4th Edition Rev. L 11/20 Updated P3-HSI wiring diagram ground connection, Ch4-7
4th Edition Rev. M 12/20 Updated P3-RS RUN LED status text. P3-34, P3-37
4th Edition Rev. N 08/21 Added references for PS-AMC modules.
4th Edition Rev. O 12/21 Revised software/firmware text for modules (ch2, ch3, . Revised text for battery (2-21)
4th Edition Rev. P 11/22 P3-16TDS obsoleted. Updated manual formating.
4th Edition Rev. Q 05/23 Chapter 1 - updated software install process.
4th Edition Rev. R 06/23 Obsoleted P3-550 CPU.
4th Edition Rev. S 09/23 Obsoleted P3-06DAS-1 module, updated P3-16AD-1 specs (Alct).
4th Edition Rev. T 03/24 Obsoleted P3-06DAS-2 module
4th Edition Rev. U 10/24 Updated P3-HSO SureServo2 connection diagram
4th Edition Rev. V 10/30/24 Updated P3-16NA module display, added hyperlinks to footers.




TABLE OF
CONTENTS

Chapter 1 - Getting Started! ...t 1-1
Introduction ......... . . . ettt eaes 1-2
PUrPOSE Of thiS IMBNUAL ... -2
ADOUE GELEING STAMEA. ...... oo -2
Online Help Files and Other DOCUMENTATION w........ovovieiieee e 1-2
TECNICAI SUPPOTT oo 1-2
CONVENTIONS USEA ... -3
Key Topics fOr EACh CRaDTEN .......ovooeeeee e 1-3
Before you begin... . . . reueereseetsee e e et aeaees 1-4
Productivity Suite System Requirements . . . 1-5
Step 1: Install Programming Software. . . . 1-6
Step 2: Launch Programming Software . . . 1-10
ONIINE HEID e -1
Step 3: Install Hardware........ 1-12
Step 4: Apply Power to CPU. . . . . 1-15
Step 5: Establish PC to CPU Communications 1-16
Step 6: Open/Read Hardware Configuration . . . 1-17
Step 7: Create a Project 1-19
RUNG FET s 1-19
RUNG FE2 e 1-23
Step 8: Save Project . . . ettt teteteteaenenes 1-25
Step 9: Write Project to CPU 1-26
Step 10: Place CPU in RUN Mode . . . . 1-27

Step 11: Test the Project Using Monitor Mode...... 1-28




. Table of Contents

Chapter 2 - SPeCifiCatioNS .......c.oueeveeeirereeeeereccetree et as s aes 2-1
Overview.. 2-2
CPU SYSTEIM . 22
P3-03B, P3-05B, P3-08B, P3-11B Bases ..2-3
Base CONAIGUIATION .....oooee e 2-3
P3-01AC and P3-01DC Power Supplies .2-5
No Power Budgeting . . . . . 2-5
P3-0TAC SPECIICATIONS ... 2-6
P3-0TDC SPECHICATIONS. ... -7
POWET CONMECTIONS 1. 2-8
GIOUNGING ot 2-8
Productivity3000® CPU Modules .2-9
Productivity®3000 CPU Modules . . . 2-10
P3-550 Specifications (Retired 06/2023) ..o 2-1
LCD Message Display (P3=550) ... 2-13
Front Panel LCD Monitoring and Configuration (P3-550) ........ccocoooiiiiriioeeeeeeeeeseees 2-14
P3-550F SPECIHICATIONS ..o 2-15
LCD Message Display (P3=550E) ..o 2-17
Front Panel LCD Monitoring and Configuration (P3-550F) .......c.cccoooiiioiioieeceeeeeee 2-18
P3-530 SPECIHICATIONS. ... 2-19
Battery (OPtIONAI) ... 2-21
POIt SPECITICATIONS ..o 2-22
USB IN POIt P3=550 ... 2-22
P3=550(E) oo 2-23

P 30300 2-23
EENEIMET PO ..o 2-23
Remote 1/O POrt P3=550(E) ... 2-23
P3=550(E) oo 224

P 3030 e 224
USB OUT POIT e 224
EXP 1/O QUT POTT...oiooieee e 224
P3=550(E) oo 2-25

P B m030 e 2-25
RS=232 POTT 2-25
RS=A85 POIT ..o 226



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Table of Contents.

P3-EX Expansion Module ..2=-27
P3-EX Expansion Module EXamMPIE ........co.cooiiieoeeeeeeeeeee e 2-28
POIt SPECITICATIONS ..o 2-30

Remote Slave Modules . . . . ..2-31
P3-RS/P3-RX Remote Slave Module Example (P3-550(E) ONly).....cooooioiirioiic 2-32
P3-RS Remote Slave Module SpecifiCations ...........ccovovvivieieeeeeeeeeee e 2-33
P3-RS Remote Slave Module Front Panel ..., 2-34
SEAUS INAICATOTS ..o 2-34
LCD Message Display (P3=RS ONIY) ... 2-35
P3-RX Remote Slave Module SPeCifiCations.........ccoovoviiveieeeeeeeeeeeeeee e 2-36
P3-RX Remote Slave Module Front Panel..........c..cooooviiiieioioeeoeeeeeeeeeeee e 2-37
SEAUS INAICATOTS ..o 2-37
Setting the Remote Slave AdAress...... ..o 2-38

Port Specifications

I/0 Modules Overview ..2-45
Discrete 1/0 Modules . . . . 2-46
P3-16SIM Input Simulator ......... . . .. 2-47
P3-08ND3S lIsolated Sinking/Sourcing Input 2-48

WITING DIAGTEIMS . 2-50
P3-16ND3 Sinking/Sourcing Input . . reeeee ettt eees 2-51

WITTING DIAGTAMS ... 2-53

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I iii


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

. Table of Contents

P3-32ND3 Sinking/Sourcing Input . . . 2-54
WIMING DIBGIAIMNS ... 2-55
P3-64ND3 Sinking/Sourcing Input . . . 2-56
WITING DIBGTAMS ..o 2-57
P3-08NAS AC Isolated Input....... . . . 2-58
WIFING DIBGTAMS .. 2-60
P3-16NA AC Input........ . . . . 2-61
WWITING DIBGIAMNS . 263
P3-08TD1S Sinking Output . . . . 2-64
WIFING DIBGTAMS .. 2—66
P3-08TD2S Sourcing Output ........ . . . 2-67
WITING DIBGTAMS ..o 2-69
P3-16TD1 Sinking Output . . . . 2-70
WIFING DIBGTAMS .. 2-72
P3-16TD2 Sourcing Output . . . . 2-73
WITING DIBGTAMS ..o 2-75
P3-32TD1 Sinking Output . . . . 2-76
WIFING DIBGTAMS .. 2—78
P3-32TD2 Sourcing Output . . . . 2-79
WIFING DIBGTAMS ..o 2-81
P3-64TD1 Sinking Output . . . . 2-82
WIFING DIBGTAMS .. 2-84
P3-64TD2 Sourcing Output . . . . 2-85
WIFING DIBGTAMS ..o 2-87
P3-08TAS Isolated AC Output..... . . . 2-88
WIFING DIBGTAMS .. 2-90
P3-16TA AC Output.... . . . . 2-91
WIFING DIBGTAMS ..o 2-93
P3-08TRS Isolated Relay Output. . . . 2-94
WIFING DIBGTAMS .. 2-96
P3-16TR Relay Output . . . . 2-97
WITING DIBGTAMS ..o 2-99



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Table of Contents.

P3-08TRS-1 Isolated Relay Output . . ettt eeaees 2-100
WITING DIAGTAMNS ... 2-102
P3-16TD3P Sinking/Sourcing Protected Output.... . . 2-103
WITTING DIAGTAMS ... 2-105
Chapter 3 - Analog /O SpecifiCations.........cccocoereeeecreureneecncrenererereneeneneeenennene 3-1
Analog I/0 Modules Overview . . . . 3-2
Analog I/0 Modules . . . reeeeereesaeeresresrenns 3-3
P3-04ADS Isolated Analog Input . . . . 3-4
WITING DIBGTAMNS ... 3-6
Module CONAIGUIBTION ... 3-8
LCD PANEI DISPIAY .o 3-9
P3-08AD Analog Input . . . ettt teneaeaeaeaes 3-10
WITING DIBGTAIMS ..o 3-12
Module CONfIGUIETION ... 3-13
LCD PaN@I DISPIAY ... 3-14
P3-16AD-1 Analog Input....... . . ettt ea s 3-15
WITING DIBGTAMNS ... 3-17
Module CONTIGUIETION ... 3-18
LCD PANEI DISPIAY o 3-19
P3-16AD-2 Analog Input....... . . ettt teteaeaeaenes 3-20
WITTING DIBGTAMS 1. 3-22
Module CONfIGUIETION ... 3-23
LCD PaN@I DISPIAY ..o 3-24
P3-08RTD Analog Input . . . ettt aeees 3-25
WITING DIBGTAMNS ... 3-27
Module CONAIGUIETION ... 3-28
LCD PANEI DISPIAY ... 3-29
P3-08THM Analog Input........ . . reeree s 3-30
WITING DIBGTAIMS ... 3-32
Module CONAIGUIGLION ... 3-33
LCD PANEI DiSPIAY ..o 3-34

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I Vv


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

. Table of Contents

P3-04DA Analog Output . . . .
WIFING DIBGTAMS ..
CONAGUIELION SETHNGS ...
LCD PANEI DISPIAY ...

P3-08DA-1 Analog Output . . . .
WIFING DIBOTAMS ..o
MOdUIE CONMIGUIGTION ...
LCD PANEI DISPIGY...veeirioiritiiie e

P3-08DA-2 Analog Output . . . .
WIFING DIBGTAMS ..
MOodUule CONAIGUIATION ...
LCD PANEI DISPIAY ...

P3-06DAS-1 Isolated Analog Output (Retired) . reueerestete e aeaeteaeas
WIFING DIBOTAMS ...
MOdUIE CONAIGUIGTION ....vieiiriii e
LCD PANEI DISPIGY...veeiviirirciiiie e

P3-06DAS-2 Isolated Analog Output (Retired) . reereereeeererererennes
WIFING DIBGTAMS ..
MOodule CONAIGUIATION ...
LCD PANEI DISPIAY ...

P3-16DA-1 Analog Output . . .
WIFING DIBGTAMS ..o
MOdUIE CONAIGUIGTION ....vviiirii e
LCD PANEI DISPIGY...veeiviriiriciiie e

P3-16DA-2 Analog Output . . .
WIFING DIBGTAMS ..
MOodUule CONAIGUIATION ...
LCD PANEI DISPIAY ...

P3-8AD4DA-1 Analog Input/Output . . .
WITING DIBGTAMS ..o

MOdUIE CONAIGUIGTION ....vviiiriii e
LCD PANEI DISPIGY...veeveriiiitiiie e

Vi I Productivity:.......Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Table of Contents.

P3-8AD4DA-2 Analog Input/Output..... . . . 3-77
WITING DIBGTAMNS ... 3-80
Module CONAIGUIETION ... 3-81
LCD PANEI DISPIAY ... 3-82

Chapter 4 - Speciality Modules Specifications..........cccoccoevevennrrvevencnenennenene. 4-1

High-Speed Pulse Input (HSI) Module Overview.. - - 4-2
HSI SPECITICATIONS. ..o 4-2
HSILED INAICALOS ..o 4-5
HSTWIFNG EXGMIPIES. ... 4-6

High-Speed Output (HSO) Module Overview . . . 4-9
HSO LED INAICALONS .. 4-12
HSO WINNG EXAMPDIES ... 4-12

High-Speed Module Tester Utility . . . . 4-16

P3-SCM Serial Communications Module . . . 4-17
P3-SCM SPECIHICATIONS. ... 4-17
P3-SCM LED INAICETONS ... 4-21

Chapter 5 - Installation and Wiring.........cccceevneevenennnneneneneninereesenensssseenes 5-1

Safety Guidelines . . . rereereeteee et aeaes 5-2
PIEN FOF SAIETY 1o 5-2
Three Levels Of ProteCtION.. ... 5-3
Orderly System SHULAOWN ... 5-3
Systemn POWET DISCONMECT ... 5-3
EMErgency STOP CIrCUITS ... 5-4

®

Productivity3000 Mechanical Design Introduction . . 5-5
Typical Productivity3000 SYSTEM. ..o 5-5

Dimensions and Installation . . . . 5-6
BaASE DIMIENSIONS. ..o 5-6

Mounting Guidelines . . . ettt ettt neaeaen 5-7
ENCIOSUTES ... 5-7
MOUNTING POSITION ... 5-7
MOUNEING CIEAITANCES ..o 5-7
GIOUNGING oo 5-7

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I vii


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

. Table of Contents

Temperature CONSIAEIATIONS ..o 5-7
POWET CONSIARTATIONS ... 5-7
Class 1, DIVISION 2 ADPDIOVAL ... 5-9
AGENCY APPIOVAIS .o 5-9
USING MOUNTING RAIIS.......ooiio e 5-10
Installing the POWET SUPPRIY ..o 5-1
INSTAIING TN CPU ..o 5-12
INStalling the 1/O MOAUIES. ..o 5-13
Wiring Guidelines........ . . . . 5-14
WIriNG t0 the POWET SUPPIY ..ot 5-14
GIOUNGING 11ttt 5-14
FUSE PIOTECTION ...t 5-15
1/0 Module Wiring Options . . . . 5-16
ZIPLINK WIFING SYSTEIM ... 5-16
Terminal Block With Pigtail Cable ... 5-16
Removable Terminal BIocks (OPtioNal) ..o 5-20
Terminal BIOCk REMOVAL ..o 5-20
System Wiring Strategies . . . . 5-22
CPU 1501atioN BOUNGAIIES ..o 5-22
SINKING/SOUICING CONCEPES ..o 5-23
I/O "Common Terminal” CONCEPLS ... 5-24
DC INPUE WIrING METNOTS ... 5-25
DC Output WIrNG METNOTS ... 5-25
Relay Outputs = WIriNGg METNOGS .........oiviiiiii e 5-27
Relay Outputs — Transient Suppression for Inductive Loads in a Control System............... 5-28
Types of Additional Transient ProteCtiON ..o 5-30
Chapter 6 - COMMUNICATIONS ...ttt eeenees i
Communications: Capabilities...... . . . .6-3
COMMUNICATION POITS.....iiii e 6-3
Communications: Ethernet . . . . 6-4
Communications: Remote 1/0..... . . . .6-5
Communications: GS Drive Devices . . . ..6-6

Viii I r ivity:oo........ Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Table of Contents.

Communications: Modbus RTU . . . . 6-8
Communications: Custom Protocol In and Out ..... . . 6-1
Communications: Connectivity . . ettt eeaeee 6-12
COMMUNICETION POITS ... 6-12
Communications: Ethernet Port . . . . 6-13
Communications: Remote 1/O Ethernet Port . . . 6-14
Communications: USB OUT Port . . .- . 6-15
Communications: RS-232 Port . . . . 6-17
Communications: RS-485 Port . . . . 6-18
Communications ASCIl and Custom Protocol Functionality ... . 6-19
ASCH INSITUCTIONS - 6-19
CuStomM ProtoCOl INSTIUCTIONS ..o 6-20
Communications: Ethernet... . . reetereetenee et eastenene 6-22
TCP and UDP POrt NUMDETS ... 6-22
[P Addressing and SUDNETEING ... 6-22
P SEIUD s 6-23
CPU SETUP e 6-24
TCP Connection Behavior with Modbus TCP and Network Instructions............cc.ccccccveevan.... 6-25
Communications Modbus Functionality . . . 6-26
Master/Client Function Code and Data Type SUPPOIM .....o.ovviiiiriiieieieeeeeee e 6-26
Slave/Server Function Code and Data Type SUPPOIt ..o 6-28
Assigning Modbus AdAresses t0 TagS. ..o 6-29
MOADUS OPTIONS ... 6-32
MOADBUS INSTFUCHIONS ... 6-35
NEEWOTK INSTTUCHONS ... 6-37
Automatic Poll versus Manual Polling and Interlocking .........cocoocovoioiiiieoeeeeeee 6-38
MESSAGE QUUEUE ... 6-40
EtherNet/IP for the Productivity Series . . . 6-41
Terminology DEfNITIONS. ..o e 6-41
NETWOTK LaAYET CRAT ... 6-42
EENEINET/IP DAt e 6-42
Class Tand Class 3 CONNECTIONS ... 6-43
TrOUBIESNOOTING TIPS: w.viviiiii s 6-49

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I ix


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

. Table of Contents

Ethernet IP I/O Message TroublesNOOtiNG: .........o.oiiiieee e 6-51
Ethernet IP Explicit Message TroubleSNOOtING: ......oovviviieeee s 6-51
PIONET e 6-52
Custom Protocol over Ethernet FUNCHONAILY .......o.vviii s 6-53
Hardware CONMIGUIGLION ..o 6-54
Custom Protocol Ethernet INStUCHION .........oivoiiieie s 6-55
Communications: Remote 1/0 and GS-Drives ettt eeaes 6-56
Things To Consider for the design of Remote /O and GS DIiVES ... 6-56
Configuration of REMOLE SIGVES ... 6-57
Configuration of GS-Drive CONNECHONS ........ccviiiiirieierieeeese s 6-60
Communications: Port Configuration . . . ..6-64
Ethernet CoNfIGUIAtION ... 6-65
External Ethernet POrt SETHNGS ... .o 6-65
Remote Access Configuration..... . . . 6-67
Local Ethernet POrt SETHINGS ... 6-67
Remote ACCesS CONMIGUIATION ... 6-67
Serial CONMIGUIATION. ... 6-68
RS-232 and RS-485 POIT SETHINGS ...t 6-68
Communications: Error Codes..... . . . 6-72
P3000 EtherNet/IP Error Codes . . . 6-73
Chapter 7 - Maintenance and Troubleshooting ...........cccceeeeevcncnnnnncnce. 7-1
Hardware Maintenance . . . . 7-2
STANAArd MaINTENANCE ... -2
AIr QUAITITY MaINTENANCE ... 7-2
CPU Battery REPIACEMENT. ..o 72
LCD Display REPIACEMENT ..o 72
Diagnostics . . . . . 7-3
DIBGNOSTICS ..o 7-3
CIHICAL BITOIS s 7-3
NON=CIITICAl BITOIS ... 7-3
Finding Diagnostic INfOrM@tioN. ..o 7-3
ETOT COTES .o 7-3



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Table of Contents.

CPU Indicators...... . . . st aentaeaenes 7-4
PWR Indicator .... . . . reeteneeeteneeteaeetenene 7-5
INCOMECE BASE POWET ... 7-5
FAUITY CPU .o 7-5
Device or Module Causing the Power Supply to ShUtdowWn........coocooooiioiiiie 7-6
Run Indicator........ . . . rereerettenessaennaeaenes 7-7
CPU Indicator....... . . . reeeeeennenen s aenaes 7-7
Communications Problems. . . . . 7-7
I/0 Module Troubleshooting . . . . 7-8
THINGS TO CRECK .. 7-8
Error Codes.7-8
SOME QUICK STEPS .o 7-8
TESHING OUEPUL POINTS ..o 7-9
Noise Troubleshooting . . . ettt bttt seaenes 7-10
Electrical NOISE ProbIEMS ..o 7-10
Reducing EIectriCal NOISE ..o 7-10
Run Time vs. Stop Mode Transfer Instruction . . . 7-1
RUN TIME TrANSTEIS ... 7-12
STOP MOAE TrANSTEIS ... 7-12
Forcing 1/0 Points . . . ettt aeees 7-14
AQVANTAGES OF FOTTES ... 7-14
ENADIING FOTCES ... 7-14
FOrcing Tags iN YOUI SYSTEIM ..o 7-15
IAentifying FOICEA VAIUES ... 717
Force Value TImING CRarT. ..o 7-18
Appendix A - European Union Directives (CE)........ccoceeurreverenenererererencnenens A-1
European Union (EU) Directives . . . . A-2
MEMBET COUNTIIES ... A-2
APPIICEDIE DIFECTIVES ... e A2
COMPLIBNCE ... A2
GENETEI SAIETY ..o A-3
Special INStallation ManUAL...........covii s A-4

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I Xi


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

. Table of Contents

Basic EMC Installation Guidelines . . . .. A-4
ENCIOSUIES ... A-4
IMLEINS FIIEEIS 1. A-5
SUPPIESSION @NA FUSING ... A-5
Internal ENClosure GroOUNGING........co.ooviiiiieeeee s A-5
Equipotential GrOUNGING .......o.ovieieee s A-5
Communications and Shielded Cables ... A-6
ANalog and RS232 CaBIES.........oviiieeeee e A-7
MUIIATOPR CADIES ... A-7
Shielded Cables WiIthin ENCIOSUES ..o A7
Analog Modules and RF INTEITEreNCE. ..o A-7
NETWOTK ISOIATION. ... A-8
ltems Specific to the Productivity3000° e

Appendix B - Productivity3000® Error Codes........ccceceururevevenenururreverenenunnenene B-1
CommUNICAtIONS EITOT COUBS ... B-2
MOAUIE ErTOr COTBS ... B-3
CPU EITOT COAES. ... B-5
PrOJECE EITOT COTES ..o B-6
PrOJECT ErTOr MESSAGES ..o B-8

Appendix C - Security Considerations for Control Systems Networks..... C-1

Security Considerations for Control Systems Networks . . C-2

Xii I r ivity:oo........ Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

GETTING STARTED!

In This Chapter...

Introduction . . . . . 1-2
PUrpose of this ManUAL.........cc.iiii e -2
ADBOUL GETEING STAME. ... -2
Online Help Files and Other DOCUMENTAtION ... -2
TECHNICAI SUPPOIT ... -2
CONVENTIONS USEA ... -3
Key Topics fOr EACh Chapter . ...t -3

Before you begin... . . . . .. 1-4

Productivity Suite System Requirements . . . 1-5

Step 1: Install Programming Software...... . . . 1-6

Step 2: Launch Programming Software... . . . 1-10
ONIINE HEID e 111

Step 3: Install Hardware 112

Step 4: Apply Power to CPU. . . reteeeesteeeas e teeaeaes 1-15

Step 5: Establish PC to CPU Communications 1-16

Step 6: Open/Read Hardware Configuration . . . 1-17

Step 7: Create a Project . . . . ..1-19
RUNG T e 1-19
RUNG 2 e 1-23

Step 8: Save Project . . . . .1-25

Step 9: Write Project to CPU.. ...1-26

Step 10: Place CPU in RUN Mode . . reueeeesteee et aeeaeaes 1-27

Step 11: Test the Project Using Monitor Mode 1-28




Chapter 1: Getting Started
[

Introduction

Purpose of this Manual
Thank you for purchasing the AutomationDirect Productivity3000® family of system
control products. This hardware user manual provides information that will help you
install, set up, program, troubleshoot, and maintain your Productivity3000 system. The
manual includes information that is critical to the safety of the personnel who will install
and use the controller and for safe operation of the machinery, processes, and equipment
controlled by the Productivity3000 system.

The manual also includes important information about power and signal wiring, mounting
of the CPU and its modules, and configuration of the CPU system.

About Getting Started

If you are familiar with Programmable Controllers in general, then following the simple
steps in this first chapter may be all you require to start being productive using a
Productivity3000 CPU system. After you have completed the steps, your Productivity3000
controller will be running the ladder logic project that you programmed.

Online Help Files and Other Documentation
The Productivity3000 programming software, Productivity Suite, is available as a
download from our website.
See http://www.aboutplcs.com/

The Productivity Suite software includes searchable online help topics covering all aspects
of the software, instruction set, module setup, and communications.

In addition an informative installation insert is included with each base, power supply,
CPU, and 1/0 module packaging.

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

770-844-4200
Our technical support group will work with you to answer your questions. They are
available Monday through Friday from 9:00 A.M. to 6:00 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
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Conventions Used

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

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

2 WARNING: When you see the “exclamation point” icon in the left-hand margin, the

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

Getting Started! HAPTER

In This Chapter..

INEFOAUCHION wrovvvreenreenrssnsssnsssssssssssssssssssssssssssssns 1-2
Purpose of this Manual 12
About Getting Started! - 12

Supplemental Manuals and Other Help 12
TechRiCal SUPPOFt v

C Used 1-3

/\/\/\
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Before you begin...

It is recommended that the following items be available to make this short step-by-step
introduction to the Productivity3000® CPU go smoothly.

Example Productivity3000 System

P3-03B Base /

P3-01AC or P3-01DC
Power Supply

P3-08TAS Output Module

P3-16SIM Module

P3-550 CPU Module
(P3-550E or P3-530
CPU Module are also

available)

PC Running Productivity Suite USB-A to USB-B

Windows OS Programming Software Programming Cable
PS-PGMSW (P3-550 only)

Productivity:.

If using the P3-530(E) CPU,
then use an Ethernet cable for
programming. Refer to the
Download software from help file for information on

Not available from our webste at: www. Ethernet communication set up
Automationdirect.com. productivityCPU.com procedures

YAUTOMATIONDIRECT?

AC Power Cord

Screwdriver Wire Strippers
TW-SD-VSL-1 DN-WS ookup Wire @

Not available from
Automationdirect.com.
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Productivity Suite System Requirements

On this USB:

« Programming software
« User manuals

« Product insert sheets

¥ AUTOMATIONDIRECTE

Productivity Suite, a Windows-based programming software, is available as

a FREE download at http://www.automationdirect.com/support/software-
downloads?itemcode=Productivity%20Suite > Please check our website for current

operating systems requirements.

NOTE: USB or Ethernet cable is also required for communications between PC and CPU.

Productivity......... Hardware User Manual, 4th Edition, Rev. V I 1—5
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Step 1: Install Programming Software

¥AUTOMATIONDIRECT?

1. Download the latest version of the Productivity Suite Programming
Software from the Automationdirect website, or insert the Productivity
Suite Programming Software USB thumb drive into your PC USB port.

2. By default Productivity Suite will be saved in the "Download” folder as a “.zip” file.
» Right Click on the ProSuite_xxx.zip file in the Download folder.
* Choose "Extract All" from the drop-down menu. A popup box will open.

« Select the "Browse” button and navigate to the folder where you prefer to store
the program, or accept the default location.
e Click on “Select Folder” button and in the next box choose “Extract”.

= NOTE: See the Productivity Suite Installation and Productivity Suite Startup topics for additional
— details if needed.

3. Navigate to the choosen folder and double click on the ProSuite “.exe” file.

4. The "Setup Wizard” window (shown below) will appear. Select Next.

4 Installing Productivity Suite Product 3.12.2.3

Welcome to Setup Wizard

The Setup Wizard will install ‘Productivity Suite 3.122.3' on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

TOMATIONDIRECT

Bk Ret
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5. Carefully read the software license agreement. If you agree to the
terms and conditions of this agreement, select the "l accept the
terms of the License Agreement” and then the “Next" button.

6. The "Destination Folder” window will open next. The default loaction will
appear in the text box: C:\Program Files\AutomationDirect\Productivity
Suite <Software Version>. Should you desire a different folder choose:

a. Browse: This option allows you to select another folder for installation.
If the installer detects a previous version of Productivity Suite on your PC, there is

another option available with this window:

b. Replace Existing Instance: This option allows you to uninstall
the previous version of the software and install the new version
in its place. If you check this option, select the version in the
window that you want to delete. Click “Next” to continue.

oducti

w
jnd—User;Ecege Agreement

the following license agreement and accept the terms.

@ Installing P uite Product 3.12.2.3

%
-

AUTOMATIONDIRECT.COM END USER LICENSE
AGREEMENT FOR the Productivity Suite
PROGRAMMING SOFTWARE

IMPORTANT: Before using this software you should
carefully read this agreement. The enclosed
Productivity Suite Programming computer software
programs (the "Software”) are the property of
Automationdirect.com, inc. or its suppliers.

Before installing, copying, downloading, accessing
or otherwise using this package, carefully read

this Agreement. If you do not accept the terms and

| accept the terms in the License Agreement

Cancel

Folder | C\Program Files (x86)\AutomationDirect\Productivity Suite 3.12.2.3

Browse

Replace Existing Instance

| 3.11.026 Productivity Suite 3.11.0.26

Back

Next |

| Cancel

Preductivitys.........
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7. Once you have selected the install folder or after deleting any
previous instances, click “Install” to begin the installation.

A status window will appear displaying the status of the installation.

@ Installing Productivity Suite Product 3.1
w

Ready to [fstall [ .
L c.ickmg o stat instal Q’

Product "Productivity Suite 3.12.2.2" will be installed
at C\Program Files (x86)\AutomationDirect\Preductivity Suite 3.12.2.3

Back || Install | | Cancel

i@ Installing Productivity Suite Product

- 'm
_Installlng-‘i
2k

[y d=
Please wait while the Setup Wizard is working.

Status: processing Help package

Back Next

A shortcut icon will automatically be placed on the Desktop during installation.

Productiv
Suite 3.12.
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8. The next screen to appear contains the Release Notes for this version of the
Productivity Suite software. This is an opportunity to review the software version
release notes. You may read these before selecting the “Next” button.

9. The Installation is now complete. Select “Done”.

d Installing Productivity Suite Product 3.12.2.3

_ Release Nites
Pleaseead the release notes.

Productivity Suite Release Notes
Version 3.12.2x

IMPORTANT NCTICES: Using this version of Productivity Suite to save or
download a project created with previous versions may alter the project and
its functionality. Making backup copies of projects and task libraries is
recommended.

Note: The Pack Word Array (PWA) instruction has been medified to fix a bug.
If PWA was fed negative integers, output data would not have been valid.
Verification of expected output from instances of this instruction is

recommended.
Mote: If having issues installing please ensure Microsoft JNET Framework
APis amablad [ ambeal Damal A Demmemns 81 Camtimas xFhasl | RIET

@ Installing Productivity Suite Produc

Setup Wizard has Completed

w

S

T
@'
- /

| Congratulations! Preductivity Suite 3.12.2.3 has been
successfully installed

at "C\Program Files (x86)\AutomationDirect\Productivity
Suite 3.12.2.3"

3

Press 'Done’ to install the driver and close the wizard.

o]
-
T
2
o
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Step 2: Launch Programming Software

After installing the Productivity Suite Programming Software, PS-PGMSW, launch the
software by double clicking the desktop Productivity Suite Icon. Or from the PC's ‘Start

menu, select Productivity Suite x.x.x.x.

1

Recently added

{y+  Productivity Suite 3.11.0.26

{y+  Productivity Suite 3.12.2.3

The Productivity Suite Programming Software will start up and display the Main Window as
shown below.

‘E NOTE: The recommended minimum screen size for the Productivity Suite Software is 1920 X 1080
pixels.

Click on the ‘Start a New Project’ in the Start Productivity dialog box to open a
programming window.

[=l2] >

File Edit Setup CPU Tools Window Help
REERS DB |-
22 Offiine | -0 Online &} Choose CPU !~;(‘J Run 4 stop @ Debug - -_; (s S (R Y [

L34 b | ;
2% - a4 - 2 40489 AR T

Application Tools Instructions
= . Setup CHE o
x_'f Hardware Config |
= @ Comm Adapter Config = Contacts
.= -@ Et.:herNethP he 5% | Compare Contact (CMP)
%5 Security Accounts
¥) Set CPU Time/Date # | NC Contact (NC)
=Hjd Write Program A4 | NC Edas Cantact (NCE) r
|4 Tag Database
- 51 1/0 Overview 3] 1o Contact 140)
-2} Rung Comments Liti 1o Edge Contact (NOE)
- g Tag Cross Reference | Start Productivity X »
3 === ?
= Ehl Compare Project 2
= |, Monitor & Debug nce Coil
= Data View -
~g, Data Logger [7) starta New Project | Open an Existing Project EZ?::;;EJEG i |
-] PID Tuning ' peration |
- |22 48 Madule Testing
&
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The Programming Window is divided into menus and toolbars that work together to make
project development as simple as possible.

L e LW A N R LT

File Edit Setup CPU Tools Window Help
OO0BEa +B 0N K- b - @ ABAGAES
& Offiine| = Online &} Choose cPU | &8 Run 48 Stop @ Debug ~ 58 B3 itiAkgd -
Application Tools 1 Mew Task = [ €P-[#38  Instructions
Bt Setup ER=REIEEE TR * ||, = Favorites
<;‘? Hardware Config L —
=@ Comm Adapter Config 1 2 3 1 5 6 7 = Contacts
-l EtherNet/IP Adapter i - ==,
= 5% | Compare Contact (CMF
-8, Security Accounts 1 J i ioe)
-{¥) Set CPU Time/Date Application 1 # [NC Contact (NC)
=~ |, Write Program ¢ Tools #F | NC Edge Contact (NCE)
|4 Tag Database o (TR )
/=4 1/0 Overview A
Rung Comments 3 1ft | NO Edge Contact (NOE)
-l Tag Cross Reference
Eh Compare Project 4 =2 ,_(nk
I~ || Monitor & Debug [06N]| Debounce Coil
Data View s [F15) Flasher
- g Data Logger .
PID Tuning [NOH| Mo Cperation
-{2) HS Module Testing 6 [or] oR Out
... U Bit Hi
il Instructions [on7] ot ol
‘g3 CPU Error History List *i [enn]| Program End
@ CPU Event History : [hs7] Reset cai
=I- |, Control CPU
= D Offine = [3£7]] set Coil
- ) Onling E] [mc]| Timed Coil
&) Choose cPU I ;
150]| Toggle Coil
- Transfer to CPU 10 J
-4 Run = Application Functions
) Stop " L | Alarm
‘5§ Debug
WG | Average
Task Management 12 CHG | Change of Value
[E) New Task 22 Il | Find Min Max Values
= Tasks 13 LHLM| Learn Alarm
+- || Run First Scan Only Ut | Limit Value
. Run Every Scan 14 Task =
o Wiiew Task| r Management it | Ramp
Run Every S 7 GEN | Ramp Generator
y y Second 15 p
| Run When Called 50t | Seale (Linear)
| Disable Task L
& SCLN] Scale (Mon Linear)
5l | Selected Summation

Online Help
It is essential that you use the Productivity Suite online Help to familiarize yourself with the
software. Keep it open on your desktop and refer to it frequently as you build your system.
Click on the toolbar Help button to open the Help file.
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Step 3: Install Hardware

The Productivity3000® CPU system components snap together to form a configured CPU
in minutes. See Chapter 5, Installation and Wiring, for more detailed hardware installation
information, but these are the basic steps:

1. Install power supply in the base and engage locking tabs.

]
NN\ R -

. e NN\
Locking Tabs = alla ‘\l\‘,ﬁ ‘4

2. Install CPU in the base and engage locking tab.



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 1: Getting Started
=

3. Install I/O Modules and engage locking tabs.

AUTOMATIONDIRECT
5

R
FIFTIIIAN

4. Connect appropriate wiring to power supply and 1/0, a P3-01AC and P3-08TAS in
this example.

%
2
AT

w
Lol ol e e 5

FEFFETFL
bl o R R

4

In this case, The power
supply and load are
being connected to an
AC current source.

lTo Load

Productivity......... Hardware User Manual, 4th Edition, Rev. V I 1—1 3



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 1: Getting Started
[

5. Connect USB cable (P3-550 only). Use a standard USB cable
with Type A and Type B connectors as shown below.

If using the P3-530 or P3-550E, connect a standard Ethernet cable from the PC to
the CPU.

GO AT
TR AR AR S
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Step 4: Apply Power to CPU.

Ensure proper wiring has been made to the CPU and the correct voltage is available before
applying power to the CPU. Once this is verified, apply power to the CPU. The CPU will
perform a self evaluation and verification when power is applied. See Chapters 2 and 5 of

this manual for more power supply and input wiring information.
Rk
i |

ﬂ“m
|ﬂ$..-lt!I L

P3-01AC | |

¥

Frehawiyr=
t
1

il

P3-01DC

100-240VAC (-15%/+10%) 24 48VDC (-15%/+20% @ 55°C)
50/60 Hz [-10%/+20% @ 60°C)

Productivity:......... Hardware User Manual, 4th Edition, Rev. V I 1—1 5



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 1: Getting Started
[

Step 5: Establish PC to CPU Communications

Select the Choose CPU Icon on the Control CPU Toolbar and the dialog shown below

will appear.
| N
H CPU Connections L &

Connectior Device User Assigned CPU Add Connection

Type Part # sLELE CPU Name PLETES || @Rlgir Connection :

Edit C: ti

USB 2.0 [P3550 100 50c22.. P3550 —[172.30.55... Comecton
Ethermet P3-550 00 50c2 2... P3-550 172.30.58... Auto-Discov... Available Delete Connections

Import Connections
Export Connections

¥

Stop B g

CPU Display

Change CPU
IP [ Mame

*in the CPU Source column indicates a connection through a non-CPU module

[ Connect ][ Close H Help

L 4

Highlight the CPU listed in the dialog box and select "Connect”.

When initially going Online with the CPU, a popup window will notify you of a project
difference between the CPU and the PC. Select “No, Use PC Project".

Project Differences | 2 |

Ir/—_-.\ The project in the PC workspace is not the same as the one in the CPU.

¥ Do you want to copy the project from the CPU?

’ Yes, Copy Project From CPU ] ’ Mo, Use PC Project

1—1 6 I r ivi S Hardware User Manual, 4th Edition, Rev. V
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Step 6: Open/Read Hardware Configuration

Before we create a project we must configure the hardware so we'll have the input
and output tags. With the CPU in STOP Mode, select Hardware Configuration under

Application Tools and the following screen opens.

H Productivity Suite Programming Soi

File Edit Setup CPU Tools

Wi

REET RN IEN
=2 offine | 4! Online se CPU |

Application Tools

= . Setup

4

iy Hardware Config

=} Comm Adapter Config
i) 5 Security Accounts
“-(¥)) Set CPU Time/Date

. Write Program
i[5 Tag Database

Double-click the module to open
the module configuration page
or, if manually adding a module
to the system, drag the desired
module to an open slot and the
module’s configuration page will
open automatically.

m

P3-08NAS
P3-08ND3S
P3-16NA
P3-16ND3
P3-165IM
P3-32ND3
P3-64ND3
Discrete Output

F3-08TD1S

P3-08TD2S

P3-08TRS

} P3-08TRS-1 -

..... Hardware User Manual, 4th Edition, Rev. V I 1—1 7
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This screen shows the user tag names for all eight 1/0 points. Select OK.

-
P3-08TAS

=)

—.
i

BPT ISOLATED OUTPUT, 100-240VAC

@ Automatic Module Verificatiors

() Mo Verification and Enable Hot Swap

‘ Point User Tagname

[l 1 DC-0.1.2.1

I 2 DC-0.1.2.2
3 DC-0,1.2.3
4 DC-0.1.2.4
L DC-0,1.2.5
5 DO-0.1.2.6

% 7 DC-0.1.2.7
3 DC-0.1.2.8
Status Bit Item User Tagname
Fuse (1) MST-0.1.2.1 |
Fuse (2) M5T-0.1.2.2
Fuse (3) MST-0.1.2.3
Fuse (4) M5T-0.1.2.4
Fuse (5) MST-0.1.2.5
Fuse (&) M5T-0.1.2.8
Fuse (7) M5T-0,1.2.7
Fuse (8) M5T-0.1.2.8
Madule Info Ok ] l Cancel ] [ Help
= |

femeemeeacns Hardware User Manual, 4th Edition, Rev. V
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Step 7: Create a Project

We're going to start entering a simple example ladder logic program in the order that
follows.

Rung #1

Place the box cursor on the END position on Rung #1 as shown below. From the
Instructions List, scroll down to Counters/Timers and click & drag a Simple Timer (STMR)
into the box. A Simple Timer (STMR) dialog box pops up.

1. Click on text box at Preset Value. Enter ‘300’ (0.01 sec
timebase) for a 3 second preset (T1_SP).

2. Enter 'T1_CURVAL' into the Current Value test box.

T1_Skart SIMPLE TIMER
? | Time Up|  Preset Walue 300 Current Yalue T1_CURVAL
| | On Delay Done Ti_DM

» I Simple Timer (STMR) ‘ =)

[T Hse Structurl

Preset Value
0 - T1_CURVAL -
(0.01sec) E] Current Value |T1.¢ E]
| Done |T1_DN - E]
Delay Setting
Time U
@ On Delay timer ’ Preset t
Dane
() Off Delay timer

[ Show Instruction Comment

[ OK. H Cancel H Help ]

3. Enter 'T1_DN' into the Done text box.

4. Select OK.
The Define Tags dialog box opens. Select OK.
Define Tags ' — ; — ﬂ
The following tags need to be defined:
Description TagMame  Data Type Retentive f::;%j Rows Columns  Initial Value
Current Value T1 CURVAL Integer, 32 Bit [} 0
Done T1 DM Boolean [} [} t
PresetValue TLSP Integer, 32 Bit [} 0 i
L
| ;
[ [ Cancel ] [ Help fl
L — — = — |

Productivity......... Hardware User Manual, 4th Edition, Rev. V I 1—1 9


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 1: Getting Started

Place the Box Cursor on the first position on Rung #1 as shown below. From the
Instruction List, scroll to Contact and click & drag a Contact (NO) into the box. A NO
Contact (NO) dialog box pops up.

1. Enter ‘'T1_Start’ into the text box.
2. Select OK.

:H

SIMPLE TIMER
Pressed Walue T1_SP  Currerd value T1_CURVAL
Time L

Dane T1_OM

NO Contact (NO) 5 L
p— )
T1_Start] - E]
[] Show Instruction Comment ——{ B )
[ Manitor ][ oK ][ Cancel ][ Help l
The Define Tags dialog box opens. Select OK.
Define Tags @1

The following tags need to be defined:

Description Tag Mame Data Type

Input T1 Start  Boolean

Retentive

|

String
Length

Rows

Columns  Initial Value

0

Ok

|[ Cancel H Help ]

1—20 I Productivity......... Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 1: Getting Started
=

With the cursor in the position to the right of contact ‘T1_Start’, we are going to begin
drawing a branch circuit. Under the Edit drop down menu, select Wire, then select Down.
Notice that a wire has been added.

File | Edit | Setup CPU Tools Window Help
[ | Undo CreZ || @ - 57 .
(@ a A | Redo Ctri+Y o aSTUD ‘Debug 5 ti &
Appli p | Cut Ctrl+X L oTis =
il = @ Copy Ctrl+C - Iﬁ
| e = B =1 |:||—|u | f}— RunEverys
i| [ | Paste Ctrl+V 7 = 7
=
[ | Tag Database
=5 g T1_Skart
@ Rung Comments Ctrl+K |
- Select Rung 3 ? | '5
Insert [
Delete » ;
Force J
Erase with Cursor 3 ‘\-
& | Find / Replace Ctrl+F
| = Wire s To Output Ctrl+W
Go To Ctrl+G u Cirl+ L
= = E el
i AL Bit Histogram 6 | Down Ctrl+Down |
Word Histogram Left Ctrl+Left
Ld CPU Error History 7 z 3
..4g§ CPU Event History - Right Ctrl+Right
4| n 3
i g
Task Management 3
(5] Mew Task (] Edit Selected Task” | |9
B | Tasks (
+- | Run First Scan Only 10 f
Ti_3an SIMPLE TIMER
- I Tme U Presed Value T1_5P  CumentValue T1_CURWAL
Lﬂ‘ I Dane T1_DM
=
L
{ w0 )
{ w0 )}

NOTE: There is a wire Erase With Cursor tool in the Edit drop down menu that is used to erase any
lines that were created using the Wire tools.
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Next we'll draw a wire to the left. Under the Edit drop down menu, select Wire, then select

Left.
T1_Sar, SIMPLE TIMER
- Tme U Preset Value T1_5°  CumrenValwe T1_CURMAL
s Doe T1_OM
™
L
{ ®mo 3

Next we'll add another normally-open contact. Place the box cursor on the first position
on Rung #1.1. From the Instruction List click & drag a Contact (NO) into this box. A NO
Contact (NO) dialog box pops up.

1. Enter ‘'T1_Manual’ into the text box.

2. Select OK.
_] E] E] 1] E] IE] Ll o0 ” .Run Ewvery Scan v‘K"—' Monitor  ~
1 2 3 4 5 & 7 g 9 10 11
T1_5tart | SIMPLE TIMER
1 ? _{ | Time Up|  Preset Walue 300 Current Value T1_CURMAL
| | On Delay Done T1_DM
- B
i @ Iﬁ NO Contact (NO) =5
DO-0.1.2.1
T E] DO-0.1.2.1
2 = [7] Show Instruction Comment —( o )
3 | [ Monitor ][ OK. ] [ Cancel ] [ Help ] [ END )
4 —{( o)

The Define Tags dialog box opens. Select OK.

Define Tags ﬁ

The following tags need to be defined:

String
Length

Input T1 Manual Boolean = =

Description  Tag Mame Data Type  Retentive Rows Columns  Initial Value

oK |[ Cancel H Help ]
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Rung #2
Next we'll add another normally-open contact at the start of rung 2. Click & drag a
Contact (NO) into this box. A NO Contact (NO) dialog box pops up.

1. In the text box scroll down and select 'T1_DN'.

2. Select OK.
T1_Bar, SIMPLE TIMER
I Prese yalue T1_5°  Cuorrem Value T1_CURVAL
Tome U = =
Done T1_O8
T1_Wan=l

HF—
MO Contact (NO) ﬁ
“H

-] ]
Refresh Critical Error Log -
Refresh Mon-Critical Error Log
Switch in Run Bit
Switch in Stop Bit
T1_CURVAL:

EWD

EWD

EWD

L T e

EWD

T1_Manual =
T1_SP: -

Next we'll add an Out coil at the end of the rung. Place the cursor at the end of the rung
and from the Instructions list drag & drop an Out Coil (OUT). An Out Coil (OUT) dialog box

pops up.
1. In the text box scroll down and select ‘DO-0.1.2.1".
2. Select OK.
Ti_San SIMPLE TIMER
I Tome U Presed value T1 57  Currentviaoe T1_CURWAL
I Do T1_DM
Ti_Manal

HF— ,
TN Out Coil (OUT) M

sHH -

EHD

DO-0,1.2.2

EHD

DO-0.1.2.3
DO-0.1.2.4 |E|
DO-0.1.2.6

DO-0.1.2.7

DO-0.1.2.3 -

L T e
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The ladder program now looks like this. When either of the T1 contacts are energized, the
timer starts. When it times out, contact T1_DN energizes and turns on the rung 2 output.

Ti_San, SIFIPLE TIMER,

I PreseiValue T1_S5F CurentMValue T1_CURWVAL
Tm= L

I Do T1_OM

T1_Manal

T1_OH
— I Do-0.1.241
& _| I { o 3
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Step 8: Save Project

Save the project by opening the File drop down menu and selecting Save Project.

File | Edit Setup CPU Tools Window Help

]
a

Mew Project
Open Project...
Close Project

e Project
::1% Project As...
Imnport
Export
Compile Project
Transfer Project

Page Setup...
Print...

Project Properties

Preductivitys.........

Cirl+5 |

Ctrl+P

Hardware User Manual, 4th Edition, Rev. V I 1—25
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Step 9: Write Project to CPU

Next we will transfer the project to the CPU. Transfer Project is accessed by selecting
Transfer Project from the File Menu of the Main Menu.

Select "To CPU" from the Transfer Project menu.

The project will then be Transferred to the CPU from the PC. During the transfer a status
window will open displaying the process.

File | Edit Setup CPU Tools Window Help

D MNew Project ;‘Q Choose CPU | £} Run Qﬁ Stop| M} Debug
¢ Open Project...
Close Project .Run Every Scan 3 S Monitor
B saveProject Ctrl+5 5 5 : 7 ] 9 10
Save Project As...
% Import v / ii
& Export L4
4% Compile Project F& ]
Transfer Project * |6 ToCPU... iftero [
Page Setup... #  From CPU... rl+F9
9 Print.. Ctrl+P | % To Removable Media.., M
Project Properties 4 From Removable Media... |
1

i |
Transfer Project Te CPU @

Verify —* —* Compile — Transfer — Done

Status In Progress
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Step 10: Place CPU in RUN Mode

Next, verify the Run/Stop switch on the CPU is placed to the Run position and then place
the CPU in RUN mode on the Control CPU Toolbar so the ladder logic program executes.

File Edit Setup CPU Tools Window Help K
OUBRE B D0 BMN - ? 2 offiine | 0 QChooseCPU
Application Tools ] Mew Task

iy Setup “ =) S =) I__I @ ) - ” Run EveryScan v

~ Hardware Config
1 4

CPU Toolbar will be disabled. j

. NOTE: If the Run/Stop switch on the CPU is in the Stop position, the Run button on the Control

i 5 offiine Ma Run |<E3 Stop ‘ Debug

Productivity......... Hardware User Manual, 4th Edition, Rev. V I 1—27
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Step 11: Test the Project Using Monitor Mode

In this next step, use the Monitor Mode and Data View to test the ladder logic program.

Select Monitor Mode from the top of the Ladder Logic screen to display the status of
Boolean and Integer Tags.

1 New Task E=r=E
= E = @.E ’E‘Gﬂb o) - [l -RunEverySmn v-%b I?'
1 2 3 4 5 & 7 - g El 10 -
T1_stan SIMPLE TIMER
1 g _{ | Time UP‘ Preset Value T1_SP Cument Value T1_CURVAL
| | On Delay Done Ti_DN
T1_hdsnual
11 [ —{
|

Using Data View, the Tag values can be viewed or manipulated for testing the project. The
Data View window can be accessed by selecting Data View from the Tools Menu of the

Main Menu.

For the Simple Timer Instruction, a Monitor button is provided that, when selected, will
load the tags associated with the instruction into Data View.

[ show Instruction Comment

(e )

[

oK H Cancel H Help

-

Tags Added

=

Tag(s) have been added to data view.

[7] Don't show this dialog again.

Hardware User Manual, 4th Edition, Rev. V
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The tags will be placed in a separate Tab titled New Task - STMR as seen below.

Data View b4
WD OH P 0 WM D | @ ospaying: 1400:42| 0%
Data View 1 New Task - STMR x | 4| T2gs Options
Autoscale Bo
Tagname Mod... ViewAs  Comment Offset Booleans
T1_CURVAL Decimal -

I I S — i

T1.5P Decimal

[V T | S

(PRI | S —

[T I | S

(PN -I | S ——

[T | S

[ | S ——

[V T | S

[V R I | S ——

0.1

0.0
19:00:00.000

The remaining tagnames in the Ladder Logic can be added to the Data View window by
clicking on a blank area in the Tagname column. This will display a drop down menu where
the tags can be selected. Scroll down the list and select the tags to be added.

Data View
BwlaQea 2 P> WM 3| i
Data View 1 New Task - STMR x 4| Taos

>

Tagname Mod... View As Comment
T1_CURVAL Decimal -
T1.DN (=1
T1.8P Decimal

T1_DN
[T1_Manual

IT1_sP

[Total Scan Countl

[Total Scan Count2

Was_DO-0.1.2.1 =
Watchdog Timeout -
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Once all of the tagnames have been added, they may now be monitored and manipulated.
See the Data View help file topic for additional details if needed.

NOTE: Force must be enabled for a Tag in the Tag Database, before Force can be used in Data
View.

Tag Database X

Tags to show in the Editor

Discrete Inputs Analog Inputs Integers System Data Bool
Discrete Outputs Analog Outputs Floats Strings <el
ver

Editor
=
Mame Type ver wee v v Lao o ... Forceable I.. .. ... Def.. InU
Peak Scan... | Integ... l.. |Dec.. [
Program M... | Integ... v Dec.. [T}
Refresh C... Boole... (W
Refresh N... Boole... [
Requeste...  String... 50 N
Switchin ... | Boole... N
Switchin 5... Boole... N
TI_CURVAL | Integ... B o B |B|o Dec..  [9|
T1.DN Boolean [ I Fl
[T ManualBooeen | | W W] w
T1.5P Integ... B o | ] o Dec.
T1_Start Boolean [mRRE| g = R
(piiron ) (oo )

Data View
Bwlaofp DWW MDD vipaying: 191212 0% o
Forceable Tags | Data View 1 | New Task-5TMR | 4| Tags 0
B
Tagname Modbus ... View As Comment [
T1.DN ~ a

T1_tenua I N N
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NOTE: P3-550 discontinued as of 06/2023. Please consider P3-550E
as a replacement.

< NOTE: P3-16TD3P discontinued as of 10/2022. Please consider

NAN

P3-16TD1 or P3-16TD2 as a replacement.

NOTE: The P3-RS module has been discontinued as of 6/20.
Use P3-RX or a P1-RX system as a replacement.




Chapter 2: Specifications

Overview
CPU System

The Productivity3000® system. is a modular system that requires a base to accommodate
the various modules. Bases are available in sizes of 3, 5, 8 and 11 I/O module slots. It
contains additional dedicated slots for the power supply and the CPU unit. You can place
any I/O module into any slot without power budget or module type restrictions.

The backplane incorporates a discrete and analog 1/0O processor which unloads the I/0
module communication task from the CPU. This distributed processing architecture results
in outstanding performance at a very low cost. The backplane includes a USB 2.0 high-
speed (480 Mbps) communication path directly from the CPU to specialty modules and to
the discrete and analog module backplane processor.

Up to 4 local expansion bases can be “daisy chained” from the CPU base using a P3-EX
expansion module and the (included) expansion cable. Expansion bases can be any size,
and in any order, for a maximum number of 55 slots of local I/O when using 11 slot bases.

The base supports hot swapping and has electronic module keying for each slot.

WAUTOMATIONDIRECT
\

2-2 I Productivity:........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications
=

P3-03B, P3-05B, P3-08B, P3-11B Bases

The P3-03B, P3-05B, P3-08B, and P3-11B are 3, 5, 8, and 11-slot, local, expansion, and
remote |/O bases.

/

1 / —
;} )__— P3-05B 5-Slot Base

. NOTE: See Chapter 5 for base dimensions.

Base Configuration

AC C Discrete, J
Power P Analog and 1
Supply U Specialty I/0

or or

E R

oc | p| |[m
Power ﬁ or ct>
Supply s e

1
o 110
n
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Base Specifications

Input or Output Modules per Base | 3,5, 8, or 11

Power Supply Slots 1 (P3-01AC or P3-01DC)
CPU Slots (1:0(2;5&33)5)/530, P3-RS/RX and P3-EX
Module Types Supported Discrete, analog and specialty

None. Any I/O module may be installed in any
Module Placement Restrictions 1/0 slot without power supply budget or module

type restrictions.

Yes. (All discrete and analog modules can be
software enabled for Hot Swap operation)

Module Keying Electronic to slot

1/0 Module Hot Swap Support

Maximum Number of Local Bases | 5

General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation 25W

P3-03B: 1.365 Ibs (21.8 0z.), 619g

),
P3-05B: 1.658 Ibs (26.5 0z.), 7529

Lot P3-08B: 2.158 Ibs (34.5 0z.), 978g
P3-011B: 2.682 Ibs (42.9 0z.), 1216g
UL508 file E157382, Canada & USA
UL1604 file 200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Hardware User Manual, 4th Edition, Rev. V

2-4 | erocuctiy. ..



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications
]

P3-01AC and P3-01DC Power Supplies

There are two power supplies available; both provide isolated 24VDC, 5VDC, and 3.3 VDC
to the Productivity ®3000 bases.

The P3-01AC input power supply requires power from an external 100-240 VAC source.
The P3-01DC input power supply requires power from an external 24-48 VDC source.

No Power Budgeting

No power budgeting is required with either power supply. Any combination of 1/0
modules may be installed in any slots without power budget considerations.

Preductivity........... Productivitysu..........

2 S

o =z

E Q

S < 8

o =

o o
WAC > h P3-01DC
JER—— -

P3-01AC “ P3-01DC J

Terminal Block Specifications (both models)

Number of Positions 4 screw terminals

Pitch 0.3 inch (7.62 mm)
22—14 AWG (0.324 to 2.08 sq. mm) solid conductor

Wire Range 22-14 AWG (0.324 to 2.08 sq. mm) stranded conductor
3/64 inch (1.2 mm) insulation maximum

Screw Driver Width 1/4 inch (6.5 mm) maximum

Screw Size M3 size

Screw Torque 7-9 inch-pounds (0.882—1.02 N-m)

Pr ivitysoog,.......... Hardware User Manual, 4th Edition, Rev. V I 2—5
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P3-01AC Specifications

P3-01AC User Specifications

'VAUTOMATIONDIRECT:

P3-01AC

==

P3-01AC

IMPORTANT!

AN

Hot-Swapping Information

Input Voltage Range (Tolerance)

100 to 240 VAC (-15% / +10%)

Rated Operating Frequency

50 to 60 Hz with + 5% tolerance

Maximum Input Power 72W
Cold Start Inrush Current 12A 3ms
Maximum Inrush Current (Hot Start) | 12A 3ms

Input Fuse Protection (Internal)

Micro fuse 250V, 2A, slow blow
Non-replaceable

Efficiency

83%

Output

24VDC @ 1.4 A (+ 10%)
5VDC @ 2.1 A (+ 5%)
3.3VDC @ 6.1A (+ 5%)

Maximum Output Power 57W combined
Heat Dissipation 17W
Isolated User 24VDC Output None

Output Protection for Over Current,

Self resetting for all three voltage outputs

Over Voltage, and Over Temperature | to base
Under Input Voltage Lock-out 55-65 VAC
Over Input Voltage Lock-out 265-280 VAC

Input Transient Protection

Varistor, plus input choke and filter

Operating Design Life

10 years at full load at 40°C ambient and 5

years at 60°C (140°F) ambient

P3-01AC General Specifications

0°C-60°C (32°F-140°F)

Operating Temperature

Storage Temperature

-20°C-70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)
Note: This device cannot be Environmental Air No corrosive gases permitted
Hot Swapped. Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)
Enclosure Type Open equipment
Voltage Withstand
(dielectric)

Insulation Resistance
Module Location

WARNING: Explosion hazard —

Substitution of components may impair
suitability for Class |, Division 2.

1900VDC applied for 2s

>10MQ @ 500VDC

Power supply slot in any local, expansion, or remote
base in a Productivity3000® system..

Weight 345g (12.1 oz)

Agency Approvals UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

This equipment is suitable for use in Class 1,

Division 2, Groups A, B, C and D or non-hazardous
locations only.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
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P3-01DC Specifications

Preductivitysu,

P3-01DC User Specifications

Input Voltage Range 24 t0 48 VDC (-15% / +20% at 55°C)

(Tolerance) 24 t0 48 VDC (-10% / +20% at 60°C)
Maximum Input Ripple <*5%
Maximum Input Power 67W
Cold Start Inrush Current 10.5A, 210uS @ 24VDC
Maximum Inrush Current
(Hot Start) 10.5A, 210uS @ 24VDC
b g [FUssD iEiizaiion Micro fuse 250V, 4A, slow blow non-replaceable
e (Internal)
a . Input Reverse Polarity
5 Protection Yes
s F1 Rev. or lower: F2 Rev. or higher:
é Outout 24VDC @ 1.4 A (x10%) | 24VDC @ 1A (£10%)
5 P 5VDC @ 2.1 A (#5%) 5VDC @ 2.0 A (+5%)
§ 3.3VDC @ 6.1 A (+5%) 3.3VDC @ 6.09 A (+5%)
P3-01DC Maximum Output Power 57W Combined
T Heat Dissipation 14W
P3-01DC Isolated User 2.4VDC Output | None
Output Protection for Over
Current, Over Voltage and Self resetting for all three voltage outputs to base

IMP“ nTA“T! Over Temperature

Under Input Voltage Lock-out | <19.8 VDC

Over Input Voltage Lock-out None
& Input Transient Protection Varistor, plus input choke and filter
. . . 10 years at full load at 40°C ambient and 5 years at
Operating Design Life 60°C (140°F) ambient

Hot-Swapping Information

o g device cannot be Hot P3-01DC General Specifications

Operating Temperature 0°C-60°C (32°F-140°F)

Storage Temperature -20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
WARNING: Explosion hazard — Environmental Air No corrosive gases permitted
Substitution of components may impair Vibration IEC60068-2-6 (Test Fc)
suitability for Class I, Division 2. Shock IEC60068-2-27 (Test Ea)

Enclosure Type Open equipment

Voltage Withstand .

(dielectric) 750VDC applied for 2s

Insulation Resistance >10MQ @ 500VDC

Power supply slot in any local, expansion, or remote base
in a Productivity3000® system..
Weight 5589 (19.7 0z)

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

Module Location

Agency Approvals

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
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=

Power Connections

P3-01AC . P3-01DC

—

Grounding

A good common ground reference (earth ground) is essential for proper operation of the
Productivity3000® system.. One side of all control circuits, power circuits and the ground
lead must be properly connected to earth ground by either installing a ground rod in close
proximity to the enclosure or by connecting to the incoming power system ground. There

must be a single-point ground (i.e. copper bus bar) for all devices in the enclosure that
require an earth ground.

2-8 I Proeductivity:us........ Hardware User Manual, 4th Edition, Rev. V
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Productivity3000° CPU Modules

Each Productivity3000 System requires one CPU module mounted in the controller slot in
the first base of the local base group. The CPU stores and executes the user's program.
There are three CPU modules available:

P3-550 (Retired 06/2023)

P3-550E

Pr

@ seL v' ext(@

USBIN
-
g

RUN

STOP

ETHERNET

OUT USBOUT _REMOTE 0

Quew 00
o)

(ME:E v' ent(@

cPU.
RUN

jm}
2
&
&
kS
& sTOP
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[

Productivity®3000 CPU Modules

P3-530

The Productivity3000® system. can be expanded by using

the P3-RS, P3-RX, P3-EX, or PS-AMC modules when using the
P3-550(E) CPU or expanded with the P3-EX module when using || e
the P3-530 CPU. The local, expansion, and remote I/O (P3-550(E)
only) are assigned preconfigured or user-defined tag names P3.530 CPU
which can be easily referenced in the ladder logic program.

2

E]
=
H
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P3-550 Specifications (Retired 06/2023)

USB 2.0 (Type B) Port
- Programming
- Online monitoring

10/100 MB Ethernet Port

- Programming

- Online monitoring

- Email (SMTP client)

- Modbus TCP Client —
and Server

- EtherNet/IP Scanner
and Adapter

USBIN

ETHERNET

Local Ethernet Network L
- GS Series drives e
- Remote IO

- PS-AMC

v

USB 2.0 (Type A) Port

- USB Flash Drive
data logger

- Project Transfer

EXP /O OUT USB OUT REMOTE I/O

USB 2.0 (Type A) Port
Local expansion bases
(connect up to 4 expansion

\I LCD

-4 x 10 character

- 8 control buttons

- User defined messages

- User adjustable settings

- PAC system errors /
information

CPU Status Indicators I

Run / Stop Switch |

RS-232 Serial Port (RJ12)
- Modbus/ASCII

(master or slave, half or
full duplex) peripheral
device

RS-485 Serial Port

(TB Style)

- Modbus/ASCII
(master peripheral device
or multiple slave devices)
using the same protocol

bases per base group)

PWR
CPU Status Indicators RUN
PWR Green LED is illuminated when power is on CPU
RUN Green LED is illuminated when CPU is in UN
RUN mode |
Red LED is illuminated during power on
CPU )
reset, power down, or watch-dog time-out. o
STOP

CPU Run/Stop Switch

RUN position Executes user program, run-time edits possible
STOP position Doelsl, not execute user program, normal program load
position
Pr ivi
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CPU Specifications

User Memory 50MB (Includes program, data and documentation)
Memory Type Flash and battery backed RAM

Models C3 and earlier: 100K
Models D and later: 492K

Retentive Memory

Scan Time 600us (3K Boolean, 1K 1/0)
Display LCD, 4x10 characters, backlit, 8 control buttons;
LCD characters are 5x7 with a dot pitch of 0.45 mm; 2.25 mm x 3.15 mm
USB IN: Programming, monitoring, debug, firmware
ETHERNET: (10/100 Mbps Ethernet) programming, monitoring, debug,
firmware, Email SMTP client, EtherNet/IP scanner/adapter (128 Scanner con-
nections) and Modbus TCP client (32 slaves) and server (32 masters) s v @
c T REMOTE 1/0: (10/100 Mbps Ethernet) 16 P3-RS/RX remote base groups, 4
ommunications;
7 Integrated Ports o

USB OUT: (2.0) Data logging or project transfer using

SDCZ4-2048-A10 Pen Drive

EXP 1/0 OUT: (2.0 Proprietary) 4 P3-EX local expansion bases

RS-232: (RJ12, 1200-115.2k Baud) Modbus RTU, ASCII full or half duplex
RS-485: Removable terminal included, (1200-115.2k Baud) ASCII, Modbus

LNK

RUN

ProtosX TCP couplers, 4 PS-AMC modules, and 32 GS Drives G

USBIN

: i
4
=)

ETHERNET
LNK

a

S

17 Base Groups 1 Local (P3-550(E)) + 16 remote (P3-RS/RX) 2
Hardware Limits 5 Bases per Base Group 1 P3-550(E) or P3-RS/RX + 4 expansion (P3-EX) o
of System 85 Bases Total 1 P3-550(E), 16 P3-RS/RX, & 68 P3-EX g
59,840 Hardware 1/0 Points (All 64-point I/O modules) §
Application functions Data handling Program control ;
Array functions Drum sequencers String functions S g
Instruction Types Counters/timers Math functions System functions &
Communications PID High-speed 1/0 ——
Motion control ‘1

Real Time Clock +5s typical at 25°C (77°F) ambient
Accuracy +15s per day maximum at 60°C (140°F) ambient

NOTE: To utilize the 492K of retentive memory in the P3-550(E) rev. D or later CPU, you must use
Productivity® 3000 software version 1.0.7.XX and firmware version 1.1.13.XX or later.

General Specifications IMPORTANT!

Operating Temperature | 0°C—60°C (32°F-140°F)

Storage Temperature -20°C—-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted Hot-Swapping Information

Vibration IECE0068-2:6 (Test Fc) Note: This device cannot be Hot

Shock IEC60068-2-27 (Test Ea) Sw ar;p ed

Heat Dissipation W

Enclosure Type Open equipment

Module Location Controller slot in the local base in a Productivity3000° system.

; WARNING: Explosion hazard —

eIt 260g (902) Substitution of components may impair
UL508 file E157382, Canada & USA suitability for Class |, Division 2.
UL 1604 file E200031, Canada & USA

Agency Approvals CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
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LCD Message Display (P3-550)
The P3-550 CPU incorporates a 4 line x 10 character LCD for CPU system alarms and
information or for displaying user-defined messages.

LCD control buttons located beneath the display allow the user to navigate through a
menu and arrow buttons allow for configuration of time and date settings.

For user defined messages, the display is configured using the ProductivitySuite
Programming Software. An LCD Page instruction allows the user to program text into user-
defined tags and display the messages based on the ladder execution.

Display Page (LCD) “

STATION 22

HEDULET: e
= K ;I I_IT (@) All Displays
FOR MaIHT. (") Display Name | CPU-DISPLAY
P3'550 CPU Line 1 W
() MeNu A esc () e y
— Line 3 W
T
) sEL \v/ ent( | tne 4 hd

[] Show Instruction Comment

Monitor Cancel Help

LCD Control Buttons

Menu Button | Access the CPU’s LCD menu

ESC Button Returns to the previous screen

SEL Button Selects the desired menu option

ENT Button Starts the selected process

Directional Moves the cursor around the
Arrows 4 Row x 10 Column LCD

. NOTE: A replacement LCD display is available at automationdirect.com. Order Part number
P3-LCD.
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P3-550E Specifications

P3-550E CPU

@wew eso @
5>

O s v' ent(@

10/100 MB Ethernet Port

- Programming

- Online monitoring

- Email (SMTP client)

- Modbus TCP Client
and Server

- EtherNet/IP Scanner
and Adapter

-

ETHERNET

Local Ethernet Network L

- GS Series drives

- Remote IO

- ProtosX TCP couplers
- PS-AMC modules

e

USB 2.0 (Type A) Port

- USB Flash Drive
data logger

- Project Transfer

./

—
EXP I/0OUT USB OUT REMOTE I/O

| LCD

-4 x 10 character

- 8 control buttons

- User defined messages

- User adjustable settings

- CPU system errors /
information

CPU Status Indicators I

Run / Stop Switch

RS-232 Serial Port (RJ12)
- Modbus/ASCII
(master or slave, half or
full duplex) peripheral
device

RS-485 Serial Port

(TB Style)

- Modbus/ASCII
(master peripheral device
or multiple slave devices)
using the same protocol

USB 2.0 (Type A) Port
Local expansion bases
(connect up to 4 expansion
bases per base group)

PWR

CPU Status Indicators RUN

PWR Green LED is illuminated when power is on CPU
RUN Green LED is illuminated when CPU is in UN
RUN mode |
Red LED is illuminated during power on
CPU )
reset, power down, or watch-dog time-out. o
STOP

CPU Run/Stop Switch

RUN position Executes user program, run-time edits possible
STOP position Dog; not execute user program, normal program load
position
Pr ivi
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[

CPU Specifications

User Memory 50MB (Includes program, data and documentation)
Memory Type Flash and battery-backed RAM
Retentive Memory™* | 492K
Scan Time 600ps (3K Boolean, 1K 1/0)
Display LCD, 4x10 characters, back-lit, 8 control buttons; ) "
LCD characters are 5x7 with a dot pitch of 0.45 mm; 2.25 mm x 3.15 mm P3-550E CPU

ETHERNET: (10/100 Mbps Ethernet) programming, monitoring, debug, e =L
firmware, Email SMTP Client, Modbus TCP Client (32 slaves) and server (32 4—‘—’>
masters), EtherNet/IP scanner (128 scanner connections) and v
adapter (16 connections)

REMOTE 1/O: (10/100 Mbps Ethernet) 16 P3-RS or RX remote base groups, 4

Qs —V__ (@

g?;?:::;::tggi;s ProtosX TCP couplers, 4 PS-AMC modules, and 32 GS Drives :U:
9 USB OUT: (2.0) Data logging or project transfer using oo
USB-FLASH Pen Drive RAUN

EXP 1/0 OUT: (2.0 Proprietary) 4 P3-EX local expansion bases
RS-232: Modbus RTU, ASCII full or half duplex
RS-485: Removable terminal Included, (1200-115.2k Baud) ASCII, Modbus

ETHERNET.

17 Base Groups 1 local (P3-550E) + 16 remote (P3-RS / P3-RX)
5 Bases per Base Group 1 P3-550E or P3-RS or P3-RX + 4

Hardware Limits Expansion (P3-EX)

EXP JOOUT USBOUT _REMOTE 10

o i 85 Bases Total 1 (CPU) + 16 (remote) + 68 (expansion)
59,840 Hardware 1/0 Points (All 64-point /O modules)
Application functions Drum sequencers System functions
Array functions Math functions Contacts
Instruction Types Counters/timers PID Coils
Communications Program control HSI/HSO
Data handling String functions Motion control
Real Time Clock +5s typical at 25°C (77°F) ambient: 1sec/day**
Accuracy +15s per day maximum at 60°C (140°F) ambient: 2 sec/day** IMP"“TA"T!
General Specifications &
Operating Temperature | 0°C—60°C (32°F-140°F) Hot-Swapping Information
Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing) Note: This device cannot be Hot
Environmental Air No corrosive gases permitted Swapped.
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation W WARNING: Explosion hazard —
Enclosure Type Open equipment Substitution of components may impair
= suitability for Class |, Division 2.
Module Location Controller slot in the local base in a Productivity3000° system.
Weight 260g (90z)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
Agency Approvals CE (EN61131-2%)
This equipment is suitable for use in Class 1, Division 2, Groups A,
B, C and D or non-hazardous locations only.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
** Revision B and higher.

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.
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LCD Message Display (P3-550E)
The P3-550E CPU incorporates a 4 line x 10 character LCD for CPU system alarms and
information or for displaying user-defined messages.

LCD control buttons located beneath the display allow the user to navigate through a menu
and arrow buttons allow for configuration of time and date settings.

For user defined messages, the display is configured using the ProductivitySuite
Programming Software. An LCD Page instruction allows the user to program text into user-
defined tags and display the messages based on the ladder execution.

Display Page (LCD) “

STATION 32 O
SCHEDULED

LOCK-OUT (@) All Displays

FOR MAINT.
P3-550E CPU

() MeNu ! esc () Line 2 v

‘ T ’ Line 3 w
——

Line 4 W

("SEm L ENT( )

(7) Display Name |CPU-DISPLAY

Line 1 W

[] Show Instruction Comment

Monitor Cancel Help

LCD Control Buttons

Menu Button | Access the CPU’s LCD menu

ESC Button Returns to the previous screen

SEL Button Selects the desired menu option

ENT Button Starts the selected process

Directional Moves the cursor around the
Arrows 4 Row x 10 Column LCD

. NOTE: A replacement LCD display is available at automationdirect.com. Order Part number
P3-LCD.
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-
P3-530 Specifications

P3-530 CPU

CPU Status Indicators I

10/100 MB Ethernet Port
- Programming

- Online monitoring

- Email (SMTP client)

Run / Stop Switch I

- Modbus TCP Client RS-232 Serial Port (RJ12)
and Server - Modbus/ASCII
(master or slave, half or
full duplex)
peripheral device
RS-485 Serial Port
USB 2.0 (Type A) Port (TB Style)
- USB Flash Drive - Modbus/ASCII
data logger (master peripheral device
or multiple slave devices)
using the same protocol

USB 2.0 (Type A) Port
Local expansion bases
(connect up to 4 expansion
bases per base group)

. NOTE: P3-530 CPU has no LCD display.
PWR

CPU Status Indicators RUN

PWR Green LED is illuminated when power is on CPU
RUN Green LED is illuminated when CPU is in UN
RUN mode |

Red LED is illuminated during power on

el reset, power down, or watch-dog time-out.

=
STOP

CPU Run/Stop Switch

RUN position Executes user program, run-time edits possible

Does not execute user program, normal program load

STOP position o
position

Pr ivitysoog ... Hardware User Manual, 4th Edition, Rev. V I 2—1 9



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications

CPU Specifications

5 Integrated Ports

User Memory 25MB (Includes program, data and documentation)

Memory Type Flash and Battery Backed RAM

Retentive Memory 492K

Scan Time 600ps (3K Boolean, 1K 1/0)
ETHERNET: (10/100 Mbps Ethernet)programming, monitoring,
debug, firmware, Email SMTP Client, Modbus TCP Master (64
Slaves) and Slave (8 Masters)

ST USB OUT: (2.0) Data Logging using SDCZ4-2048-A10 Pen Drive

EXP 1/0 OUT: (2.0 Proprietary) 4 P3-EX Local Expansion Bases
RS-232: (RJ12, 1200-115.2k Baud) Modbus RTU, ASCII full or
half duplex

RS-485: Removable Terminal Included, (1200-115.2k Baud) ASCII,
Modbus

Hardware Limits
of System

5 Bases Total 1 P3-530 + 4 Expansion (P3-EX)
3520 Hardware /O Points (All 64-point /O Modules)

Instruction Types

Application Functions
Array Functions
Counters/Timers
Communications
Data Handling

Drum Sequencers

Math Functions
PID

Program Control
String Functions
System Functions
High Speed I/0

Real Time Clock
Accuracy

+5s typical at 25°C
+15s per day maximum at 60°C

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—~70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation W

Enclosure Type Open equipment

Module Location

Controller slot in the local base in a Productivity3000® system.

Weight 260g (90z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

P3-530 CPU

—

IMPORTANT!

AN

Hot-Swapping Information

Note: This device cannot be Hot
Swapped.

WARNING: Explosion hazard —

Substitution of components may impair
suitability for Class I, Division 2.

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

2-20 | procuctiyc. ..
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Battery (Optional)

A battery is included with some CPU modules, but is not installed. The battery can be

installed to retain the Time and Date along with any Tagname values that are set up as
retentive.

The battery is not needed for program backup.

Battery (Optional)

Step One: Coin type, 3.0 V Lithium
Press spring lock + D2-BAT-1| battery, 560mA, battery
and Swing battery number CR2354
compartment swn Two:

away from

Insert battery and

CPU. close compartment.

Take care to
insert battery
behind metal tab.
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[

Port Specifications

The P3 CPUs (P3-550(E) & P3-530) have multiple communications ports. The following
pages contain the individual port specifications and pin-out diagrams.

USB IN Port P3-550

Used exclusively for connecting to a PC
running the ProductivitySuite programming

10ft cable part # USB-CBL-AB10
15ft cable part # USB-CBL-AB15

P3-550
=
a G software.
[
o}
N USB Type B Slave Input Specifications
w
£ Port Name USBIN
E = Standard USB 2.0 Slave input for programming and online
b Siur Description monitoring, with built-in surge protection. Not compatible with
older 1.0/1.1 full speed USB devices.
) Transfer Rate 480 Mbps
w PT—— - :
'g Port Status LED Green LEl? is illuminated when LINK is established to
= programming software.
o
= USB Type Ato USB Type B:
3 )%( 3ft cable part # USB-CBL-AB3
%k i Cables 6ft cable part # USB-CBL-AB6
o
= -
2
o
e
o
>
w

L 4 - -
1 1 - K Pin # Slgnal
= 1 +5
27 ~ 3 2 —Data
Mating f: f USB 3 +Data
ating face o
type B female 4 GND
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P3-550(E)
Ethernet Port

RJ-45 style connector used for:

« Connection to a PC running the ProductivitySuite
programming software

*  Modbus TCP Client connections (Modbus
requests sent from the CPU)

*  Modbus TCP Server connections (Modbus
requests received by the CPU)

ETHERNET

oI

RTS

XD

REMOTE /O

« Outgoing E-mail
Remote I/O Port P3-550(E)

RJ-45 style connector used for connecting to a Remote 1/0
network consisting of P3-RS/RX Remote Slaves, ProtosX TCP
couplers, PS-AMC modules, and GS drives.

Ethernet Specifications

RXD

XD

RXD

EXP 11O OUT USB U

J

Port Name ETHERNET REMOTE 1/0 P3-550(E)
Standard transformer isolated Standard transformer isolated
Ethernet port with built-in surge Ethernet port with built-in surge
protection for programming, protection for connection to the

Description online monitoring, Email (SMTP P3-RS/RX Remote I/O system.
client), Modbus/TCP client/server | Supports 16 Remote I/O slaves,

P3 _ 530 connections (fixed IP or DHCP) 4 ProtosX TCP couplers, 4 PS-

and EtherNet/IP Scanner/ Adapt- | AMC modules, and 32 GS Series
er [P3-550(E)]. drives.

Transfer Rate | 10/100 Mbps

Port Status Green LED illuminated when network LINK is established. Yellow LED
LED is illuminated when port is active (ACT).

Use a Patch (straight through) cable when a switch or hub is used.
Cables Use a Crossover cable when a switch or hub is not used.
(Cables are available at automationdirect.com)

ETHERNET
Crossover Cable 10/BASE-T/100BASE-TX
TD+ 1 OR/WHT GRNN& 1 TD+
TD- 2 k= Sl p-| 8
RD+ 3 RN/WHT OR/WHT 3 RD+
LU BLU
4 b 4
5 %/WHT BLUMWHT 5
RD- 6 =2t o5 {6 RD—
7 BRN/WHT BRN% 7 o
BRN BRN 1 =
8 8 |
RJ45 RJ45
Patch (Straight-through) Cable
TD+ 1 OR/WHT OR/WHT 1 TD+
0 ) L A
RD+ 3 GRN/WHT GRN/WHT 3 RD+
BLU BLU
/) T VN
5 pooWET CRYLIGIN ¥
Y S ———————. N P ////\Q\\
7 E/WHT BRNN;}L 7
8 BRN BRNS 12345678
8-pin RJ45 Connector
RJ45 RJ45 (8P8C)
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P3-550(E) USB OUT Port

Used for data logging (P3-550(E)/P3-530) or project
- transfers (P3-550(E) only) to and from a USB-FLASH Pen

= Drive (may work with other pen drives).
p=4
o
EXP I/O OUT Port
- siur USB port used only for Expansion /O connections to local
| = P3-EX modules in a Productivity ® 3000 base with 1/0.
H | | USB Type A Master Output Specifications
o

'g Port Name USB OUT EXP 1/0 OUT
@ - Standard USB 2.0 Master output for Proprietary USB 2.0 Master
= = connection to high-speed Flash drive output for connection with up
5 . (Recommended pen drive: Sandisk SDCZ4- | to four P3-EX local expan-
8 S 2048-A10) for data logging (P3-550(E)/ sion bases, with built-in
o Description P3-530) or program transfer (P3-550(E) only) | surge protection.
i) with built-in surge protection. Not compatible
- with older full speed USB devices. A 0.5m

male-to-female “port extender” cable is includ-

ed to assist with Flash drive connection.
Transfer Rate | 480 Mbps

J

Port Status
LED Green LED is illuminated when LINK is established to connected device
USB Type A to USB Type B:
) 6ft cable part # P3-EX-
Cables None required CBL6 (included with P3-EX
module)

P3-530

USBOUT | Pin# | Signal

1 +5
2 — Data
3 + Data
T A — Mating face of USB 4 GND
type A female

EXP1/OOUT | Pin# | Signal

1 Reset

2 — Data
3 + Data
4 GND
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P3-550(E)

ETHERNET

RXD TXD

EXP /O QUT USB QUT REMOTE I/O

J

P3-530

ETHERNET

RS-232 Port

RJ-12 style connector used for:

RS-232 Specifications

Modbus RTU Master connections
Modbus RTU Slave connections
ASCII full or half duplex communications

Custom Protocol Incoming and Outgoing
communications

Port Name RS-232

Non-isolated RS-232 DTE port connects the CPU as a Modbus/
Description ASCII master or slave to a peripheral device. Includes ESD and

built-in surge protection.

Selectable, 1200, 2400, 9600, 19200, 33600, 38400, 57600,
Data Rates

and 115200 Baud.

+5V Cable Power
Source

210mA maximum at 5V, +5%. Reverse polarity and overload
protected.

TXD RS-232 Transmit output
RXD RS-232 Receive input
RTS Handshaking output for modem control.
GND Logic ground
Maximum Output
Load (TXD/RTS) | 2KV» 1,000pf
Minimum Output
Voltage Swing i
Output Short
Circuit Protection +15mA
Port Status LED Green LED is illuminated when active for TXD, RXD and RTS
Cable Options FA-ISOCON for converting RS-232 to isolated RS-485
E Pin # Signal
6 1 | GND Logic Ground
T e 2 | 5V 210 mA Maximum
. 3 | RXD  RS-232 Input
1 =) 4 | TXD RS-232 Output
oc
5 | RTS RS-232 Output
6-pin RJ12 Female 6 | GND  Logic Ground
Modular Connector

feesessnnen Hardware User Manual, 4th Edition, Rev. V

2-25


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications
[

RS-485 Port
P3-550(E) A 3-pin removable terminal block used for:

*  Modbus RTU Master connections
= * Modbus RTU Slave connections
« ASCIl Incoming and Outgoing communications

« Custom Protocol Incoming and Outgoing
communications

RS-485 Port Specifications

ETHERNET

iur

Q
n
g Port Name RS-485
w
G= Non-isolated RS-485 port connects the CPU as a
= Descriotion Modbus/ASCII master or slave to a peripheral device.
g P Includes ESD/EFT protection and automatic echo cancel-
2 lation when transmitter is active.
5 Data Rates Selectable, 1200, 2400, 9600, 19200, 33600, 38400,
8 57600, and 115200 bps
o TXD+/RXD+ RS-485 transceiver high
>
u TXD-/RXD- RS-485 transceiver low
GND Logic ground
- Input Impedance 19kQ
Maximum load 50 transceivers, 19kV each, 60V termination
Output‘Short i +250mA, thermal shut-down protection
Protection
Electro_statlc Discharge +8KV per IEC1000-4-2
Protection
Electrlc_al Fast Transient +2kV per IEC1000-4-4.
Protection
Minimum Differential .
P3_530 Output Voltage 1.5 V with 60V load
Fail safe inputs Logic high input state if inputs are unconnected
Maximum Common Mode 75V 10125 V.
Voltage
Port Status LED Green LED illuminated when active for TXD and RXD
) - L19827-100, L19827-500, L19827-1000 or Belden 9841
Cable Options .
equivalent
SIFERNET = e Pin# | Signal
% = G GND
~ + - TXD-/RXD-
— + TXD+RXD+
RS-485

Removable connector

included. m T =
minal Block Specifications
3

Number of Positions

Pitch 5mm

Wire Range 28-12 AWG solid conductor
30-12 AWG stranded conductor

Screw Driver Width 1/8 inch (3.175 mm) maximum

Screw Size M2.5

Screw Torque 4.51b-in (0.51 N'm)

Hardware User Manual, 4th Edition, Rev. V
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P3-EX Expansion Module

The P3-EX high-performance expansion module provides local I/0 expansion to a CPU or
Remote I/O. Includes 6-foot USB expansion cable.

The system can have up to 68 expansion bases by adding four expansion bases at the CPU
base and four expansion bases per Remote 1/0 Slave (up to 16 slaves). Each expansion
base uses the P3-EX expansion module for USB-based I/O bus connectivity.

P3-550(E) CPU e Lo o

P3-EX

RN P3-EX =
ERR [ =
LNK I
. .J
EXP /O IN P3_Ex - !. I!
LNK
- P3-EX

A 6-foot USB cable is included with
the P3-EX module (Replacement
T cable: part number P3-EX-CBLS).
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P3-EX Expansion Module Example

ADC Stride Ethernet Switch

‘—TT

m

A
4
il
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P3-EX Module Specifications

Mounting Location

Controller slot of expansion base

Expansion Connectors

1USB 2.0 Type A, 1 USB 2.0 Type B

Maximum Number of

Between Modules

Expansion Modules per 4
CPU or Remote Slave
Maximum Distance
15 feet

Status Indicators

PWR - Green LED is illuminated when power is on.
RUN - Green LED is illuminated when not in reset.
Reset occurs during power-up, a watchdog timeout, or
if an expansion cable is disconnected.

ERR - Red LED is illuminated when a USB fault is
detected.

LINK - Green LED is illuminated when a USB link is
established.

/0 Capabilities
Max. Number of 1/O per
CPU System

Max. Number of
Expansion /O Bases

59,840 (CPU base with 4 expansion bases plus 16
remote bases with 4 expansion bases per remote,
with 11 64-point I/O modules per base)

68 (4 per CPU, 4 per remote base)

Module Setup

Automatic hardware verification

Expansion /O Addressing

Automatic via tag names

USB Cables

6 foot: P3-EX-CBL6 (USB Type A to USB Type B)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

IEC60068-2-6 (Test Fc)

Shock

IEC60068-2-27 (Test Ea)

Heat Dissipation

1w

Enclosure Type

Open equipment

Module Location

Controller slot in a local expansion base in a

Productivty3000° system.

Weight 1949 (6.24 oz)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

EXP I/0 OUT

PWR

IMPORTANT!

AN

Hot-Swapping Information

Note: This device cannot be Hot

Swapped.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair
suitability for Class I, Division 2.

Pr ivi
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Expansion Module Status Indicators

PWR Green LED is illuminated when power is on.
Green LED is illuminated when not in reset. Reset occurs
RUN during power-up, a watchdog timeout, or an expansion
cable is disconnected.
ERR Red LED is illuminated when a USB fault is detected.
LNK Green LED is illuminated when a USB link is established.

Port Specifications

Exp 1/0 Port Specifications

Port Name EXP /O IN EXP 1/0 OUT
Proprietary USB 2.0 slave Proprietary USB 2.0 master out-
input for connection with put for connection with the next
a CPU, remote slave, or P3-EX expansion base. Includes

Description preceding P3-EX expansion | built-in surge protection.
base. The P3-EX Expansion
Module includes the 6 foot
USB cable P3-EX-CBL6.
Transfer Rate | 480 Mbps

Port Status Green LED is illuminated when LINK is established to connected
LED device

USB Type A to USB Type B:

6ft cable part no. P3-EX-CBL6

Cables

EXPI/OIN
LNK]

ZN/
—
1 G\3

Mating face of USB Rink, Signal

type B female 1 Reset

2 — Data

EXP 1/0 OUT 3 + Data
4.3 2 ! 4 GND

fINK

Mating face of USB
type A female
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Remote Slave Modules

The P3-RS and P3-RX are high-performance Remote Slave modules. Both modules feature
several communications ports which support USB Expansion I/O, Ethernet Remote 1/O, and
serial devices. The P3-RS also includes a 4 line x 10 character LCD display and an additional
USB IN (type B) port for remote CPU programming and monitoring.

Up to 16 Remote Slaves can be connected to a single P3-550(E) for a remote 1/O network.

P3-RS
NOTE: The P3-RS module is discontinued as of 06/20. Please
use P3-RX as a replacement.
P3-RS REMOTE SLAVE

Rack with CPU Module Racks with P3-RS/P3-RX
(P3-550(E) only) Modules

USB IN
223

=)

REMOTE 10
LNK

X10

EXPUOOUT SLAVE ADDRESS
1

RS-485

4

P3-RX

P3-RS REMOTE SLAVE

P3-RX
REMOTE SLAVE

Configure
each node
with unique &
address.

Up to
Node 16

e
<

SLAVE ADDRESS
X1

L +
EXP /0 OUT RS-485

—_—
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P3-RS/P3-RX Remote Slave Module Example (P3-550(E) only)

Add up to 4 bases to Add up to 16 Remote Base Groups
each group using P3-EX using P3-RS/RX Remote Slave modules
expansion modules with and up to 32 GS Drives on the

USB connections. Remote 1/0 Ethernet Network.

I

N2

),
|

|
.d

i

2—32 I Productivity:.........Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications

P3-RS Remote Slave Module Specifications

NOTE: The P3-RS module is discontinued as of 06/20. Please

use P3-RX as a replacement.

Remote Slave Specifications P3-550(E)

Mounting Location

Controller slot

Display

LCD, 4x10 characters, backlit, LCD characters are 5x7
with a dot pitch of 0.45 mm; 2.25 mm x 3.15 mm

Communications -
5 Integrated Ports

USB IN: (2.0, Type B) Programming, monitoring, debug
REMOTE 1/0: (10/100 Mbps Ethernet) 1 P3-550(E)
EXP 1/0 OUT: (2.0, Type A, Proprietary) 4 P3-EX local
expansion bases
RS-232: (RJ12, 1200-115.2k Baud) ASCII, Modbus
RS-485: (removable terminal included,
1200-115.2k Baud) ASCII, Modbus

Max. Number of
Ethernet Remote 1/0
Bases

16

Max. Number of
Expansion 1/O Bases

68 (4 per CPU, 4 per remote base)

Max. Number of 1/0 per
CPU System

59,840 (CPU Base with 4 expansion bases plus
16 remote bases with 4 expansion bases per remote,
with 11 64-point I/O modules per base)

General Specifications

Operating Temperature

0°C— 60°C (32°F—140°F)

§

P3-RS REMOTE SLAVE

PWR

LNK

RUN
CcPU

USBIN

REMOTE I/O

LNK

X10
RXD TXD RTS

RXD  TXD

EXP1/O OUT SLAVE ADDRESS
X1

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity

5 to 95% (non-condensing)

Environmental Air

No corrosive gases permitted

Vibration

IEC60068-2-6 (Test Fc)

Shock

IEC60068-2-27 (Test Ea)

Heat Dissipation

4w

Enclosure Type

Open equipment

IMPORTANT!

AN

Hot-Swapping Information

Note: This device cannot be Hot
Swapped.

Module Location

Controller slot in a remote base in a Productivity3000®
system.

Weight 260g (90z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Pr ivi
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USB 2.0 (Type B) Port
- Programming
- Online monitoring

N

P3-RS Remote Slave Module Front Panel

P3-RS REMOTE SLAVE

LCD

- Backlit screen

-4 x 10 character

- User defined alarms/
messages

- PLC system alarms /
information

N /!

Status Indicators

10/100 MB Ethernet
connection to the
Remote 1/O port on the
P3-550(E) CPU.

Address Rotary Switch
Set the Remote I/O Slave
Address (1-99) using the
rotary switches.

| %

(]

Status Indicators

_

RS-232 Serial Port (RJ12)
- Modbus/ASCII
(master or slave)
peripheral device

— RS-485 Serial Port
(TB Style)
- Modbus/ASCII

(master peripheral device
or multiple slave devices
using the same protocol)

USB 2.0 (Type A) Port
Local expansion bases
(connect up to 4 expansion
bases per base group)

RS Status Indicators

PWR

Green LED is backlit when power is on

RUN

Green LED is backlit when CPU has valid
project file with RS configured.

CPU

Red LED is backlit during power on reset,
power down, or watch-dog time-out.

2-34 | productuiye..
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LCD Message Display (P3-RS only)

The P3-RS incorporates a 4 line x 10 character
LCD for system errors and information or for
displaying user-defined messages.

LCD characters are 5x7 with a dot pitch of
0.45 mm; 2.25 mm x 3.15 mm.

Display Page (LCD) ﬂ

STATION 22

]t L
SCHEDULETD

(® All Displays LI;I I ;IUT
(") Display Mame | CPU-DISPLAY FORE MAIMT.

Line 1 W

Line 2 W

Line 3 W

Line 4 W

[] Show Instruction Comment

Monitar Cancel Help

For user-defined messages, the display is configured using
the ProductivitySuite Programming Software. An LCD Page

instruction allows the user to program text into user-defined tags
and display the messages based on the ladder execution.

See the ProductivitySuite Programming Software Help
Files for complete details.
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P3-RX Remote Slave Module Specifications

Remote Slave Specifications P3-550(E)

Mounting Location

Controller slot

ececsccecee

Communications -
4 Integrated Ports

REMOTE I/O: (10/100 Mbps Ethernet) 1 P3-550(E)
EXP 1/0 OUT: (2.0, type A, proprietary) 4 P3-EX local
expansion bases
RS-232: (RJ12, 1200-115.2k Baud) ASCII, Modbus
RS-485: (removable terminal included,
1200-115.2k Baud) ASCII, Modbus

P3-RX
REMOTE SLAVE

Max. Number of Ethernet
Remote I/O Bases

16

Max. Number of
Expansion /O Bases

68 (4 per CPU, 4 per remote base)

Max. Number of I/O per
CPU System

59,840 (CPU Base with 4 expansion bases plus 16
remote bases with 4 expansion bases per remote,
with 11 64-point I/O modules per base)

General Specifications

SLAVE ADDRESS

Operating Temperature

0°C- 60°C (32°F-140°F)

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation 4w

Enclosure Type

Open equipment

Module Location

Controller slot in a remote base in a Productivity3000®
system.

Weight 260g (90z)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

X1 X10
RXD TXD RTS

RXD TXD

IMPORTANT!

AN

Hot-Swapping Information

Note: This device cannot be Hot
Swapped.

WARNING: Explosion hazard — Substitution

of components may impair suitability for Class I,
Division 2.

NOTE: When using the P3-RX, you must use Productivity3000® software version 1.0.7.XX and
firmware version 1.1.13.XX or later.

2-36 | Productuity..
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P3-RX Remote Slave Module Front Panel

P3-RX
REMOTE SLAVE

connection to the

Remote 1/O port on d
the P3-550(E) CPU I "-Ej

§ Status Indicators
10/100 MB Ethernet I\ ::I

RS-232 Serial Port (RJ12)
- Modbus/ASCII

(master or slave)
peripheral device

Address Rotary Switch L
Set the Remote I/O Slave
Address (1-99) using the
rotary switches.

=

— RS-485 Serial Port
(TB Style)
L - Modbus/ASCII

EXPIOOUT  RS-485 (master peripheral device
or multiple slave devices)
using the same protocol

USB 2.0 (Type A) Port
Local expansion bases
(connect up to 4 expansion
bases per base group)

Status Indicators

RS Status Indicators

PWR | Green LED is backlit when power is on

Green LED is backlit when CPU has valid
project file with RS configured. cPU

Red LED is backlit during power on reset,
CPU )
power down, or watch-dog time-out.

RUN
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Setting the Remote Slave Address
Each Remote Slave must have a unique address between 1 and 99. The address is set using
the two rotary switches located on the face of the module, X10 for setting the tens units
and X1 for setting the ones unit.

For example, to set a remote slave address to 21, turn the X10 arrow until it points at
number 2 and the X1 arrow until it points at number 1.

IMPORTANT NOTES:

The factory setting of 00 is not a valid address.
Address selection must be set prior to power-up.
Slave addresses are only read on power-up.

If there are duplicate slave addresses on the same network, a critical error (Error
Code E2207) will occur.

T I
- P3-RX

P3-RS REMOTE SLAVE

REMOTE SLAVE

PWR
RUN
cPy

X10

SLAVE ADDRESS

X1
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Setting the Remote Slave Address (continued)
It is also necessary to configure the remote addresses using the ProductivitySuite
programming software.

For example, if connected online to a P3000 system with slaves installed, go to Hardware
Configuration and select the Read Configuration (1) button. The CPU will automatically
read the addresses of the remote slaves and add them to the configuration.

If setting up offline, go to Hardware Configuration, select CPU Base Groups (2), and then
select Remote Base Group (3). In the Add Remote Base Group (4) window, select the same
Remote Base Number as set on the rotary switches.

Hardware Configuration J 1 I b3
Read Configuration Hardware Components
Base Groups

Base Group

Remote Base Group

i i-Local Base Group
~Remote Base Group #21
4G5 Drives

Local Base Group Remote Base Group #21
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Port Specifications

The P3-RS and P3-RX Remote Slave modules have several communications ports and the
following pages contain their specifications and pin-out diagrams.

USB IN Port (P3-RS only)

Standard USB 2.0 (Type B) Slave input for remote CPU programming and online
monitoring, with built-in surge protection.

P3-RS USB IN Specifications

Standard USB 2.0 (Type B) Slave input for remote CPU
programming and online monitoring, with built-in surge protec-
tion. Not compatible with older full speed USB devices.

480 Mbps

Green LED is illuminated when LINK is established to program-
ming software.

Description
z Transfer Rate
o
g Port Status LED
Q
w
9 Cabl
e ables
w
['4

USB Type Ato USB Type B:
3ft cable part # USB-CBL-AB3
6ft cable part # USB-CBL-AB6
10ft cable part # USB-CBL-AB10
15ft cable part # USB-CBL-AB15

(9]
n o
& X<
a
) 4
L - -
% _ 2—y 3 Pin # Signal
2% Z 1 +5
5 11 N3 2 —Data
8 Mating f: f USB 3 +Data
e ating face o
% type B female 4 GND

NOTE: The P3-RS module is discontinued as of 06/20. Please use P3-RX as a replacement.

2—40 I Productivity:........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications

m
Remote I/O Port

Isolated Ethernet Port with built-in surge protection for connection to the CPU Remote I/0
Master port.

P3-RS
Remote I/O Port Specifications

Dot Proprietary transformer isolated Ethernet Port with built-in surge
P protection for connection to CPU Remote 1/O Master port.

= . Transfer Rate | 10/100 Mbps

N puu}

> Port Status Green LED is illuminated when network LINK is established.
LEDs Yellow LED backlit when port is active (ACT).

[}

E

e] Use a Patch (straight-through) cable when a switch or hub is used.

Z Cables Use a Crossover cable when a switch or hub is not used.

@ . . .

| (Cables are available at automationdirect.com)

[}
e
@ X
(=}
5‘; Crossover Cable
gy — o« TD+ 1 JLoRMWHT GRNWHT [ Q
X< _ o |LOR GRN _ 8 =
;) x o ;—B_'_ g GRN/WHT ? § OR/WHT g -II;IEH L
= 4 BB BLU 4 =
'5 L 5 BLUWHT paN BLUMWHT 5 g
(e} - - GRN 4 N OR _
o x g RD-6 BRN/WHT BRN/WHT 6 RD 1 W
= = = 7 == =7 [h'4
o =y g [BRN 0 Y
x
w
355185 RJ45 RJ45 p
Patch (Straight-through) Cable
TD+ 1 OR/WHT OR/WHT 1 TD+
TD- 2 e 2 TD-
RD+2 BLU BLU iRD+
: m :
GRN GRN
P3-RX b e I\
8 | =8 12345678
RJ45 RJ45 8-pin RJ45 Connector
(8P8C)

REMOTE I/0

X10

i

[}
(%]
w
74
a
[a}
2
w
S e
Ix
"
=
2
o
Q
o
x
w
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EXP 1/0 OUT Port

USB 2.0 (Type A) master output for connection for up to four P3-EX local expansion bases,
with built-in surge protection.

P3-RS EXP 1/0 OUT Specifications

Proprietary USB 2.0 (Type A) Master output for connection with up
to four P3-EX local expansion bases, with built-in surge protection.

Transfer Rate | 480 Mbps
Port Status Green LED is illuminated when LINK is established to connected

LED device

Description

USB IN
LNK

USB Type Ato USB Type B. The P3-EX Expansion Module

Cablos includes a 6 foot USB cable, part number P3-EX-CBLS.

REMOTE I/O

Pin # Signal
1 Reset
— Data
+ Data

GND

Hlw N

Mating face of USB
type A female

EXP 1/0 OUT §§ SLAVE ADDRESS

NOTE: The P3-RS module is discontinued as of 06/20 Please
use P3-RX as a replacement.

P3-RX

REMOTE I/O

EXP 1/0 OUT || SLAVE ADDRESS
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Chapter 2: Specifications

RS-232 Serial Port

Non-isolated RS-232 DTE port connects the P3-RS/P3-RX as a Modbus or ASCII master or
slave to a peripheral device.

RS-232 Specifications

P3-RS

Non-isolated RS-232 DTE port connects the P3-RS/P3-RX
Description as a Modbus or ASCII master or slave to a peripheral device.
_ Includes ESD and built-in surge protection.
o x Data Rates Selectable, 1200, 2400, 9600, 19200, 33600, 38400, 57600, and
A3 - 115200 bps.
+5V Cable Power | 210mA maximum at 5V, +5%. Limited by resettable fuse.
o Source Reverse polarity protected.
w TXD RS-232 Transmit output
% RXD RS-232 Receive input
& i RTS Handshaking output for modem control.
--------- GND Logic ground
9] .
%] Maximum Output
£ Load (TXD/RTS) | 2KV» 1.000pf
a "
< Minimum Output
% Voltage Swing 5V
Output Short
(%2}
- Circuit Protection +15mA
3 Port Status LED Green LED is illuminated when active for TXD, RXD and RTS
% Cable Options FA-ISOCON for converting RS-232 to isolated RS-485
X
w

P3-RX o Pin # Signal
6 - 1 | GND Logic Ground
T =) 2 [ +5Vv_ 210 mA Maximum
. 3 | RXD  RS-232 Input
Q 1 2 4 | TXD __ Rs-232 Output
[+ =
g 5 [ RTS RS-232 Output
6-pin RJ12 Female i
= p 6 | GND Logic Ground
4 Modular Connector
2o [KG
Ex BN
[}
a
<
< z
; < e
% s -
5 =
3 _
=il |
E o+
X
il RS-485
]
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RS-485 Serial Port

Non-isolated RS-485 port connects the P3-RS/P3-RX as a Modbus or ASCII master or slave
to a peripheral device.

P3-RS RS-485 Specifications

Description Non-isolated RS-485 port connects the P3-RS/P3-RX
as a Modbus or ASCII master or slave to a peripheral

- device. Includes ESD/EFT protection and automatic
o x echo cancellation when transmitter is active.
3 . Data Rates Selectable, 1200, 2400, 9600, 19200, 33600, 38400,
57600, and 115200.
Q TXD+/RXD+ RS-485 transceiver high
E TXD-/RXD- RS-485 transceiver low
E x GND Logic ground
Input Impedance 19kQ
_________ Maximum load 50 transceivers, 19kV each, 60V termination
Ouigauii _Short (Clliaufi +250mA, thermal shut-down protection
Protection
Electrostatic Discharge +8KV per IEC1000-4-2
Protection ~ P

Electrical Fast
Transient Protection
Minimum Differential

+2KV per IEC1000-4-4

1.5 V with 60V load

EXP /0 OUT SLAVE ADDRESS

Output Voltage
Fail safe inputs Logic high input state if inputs are unconnected
Maximum Common
Mode Voltage -7.5Vto 125V
Port Status LED Green LED is illuminated when active for TXD and RXD
. L19827-100, L19827-500, L19827-1000 or Belden 9841
Cable Options .
equivalent
% G = Pin # Signal
~ - G GND
=, a
° = — TXD-/RXD-
= & +
w —J + TXD+/RXD+
o RS-485
g
4 Removable connector included.

%]
(%]
2
& - .gs .
g Terminal Block Specifications
w
% Number of Positions 3
° Pitch 5 MM
5 Wire Range 28-12AWG Solid Conductor
o 30-12AWG Stranded Conductor
; Screw Driver Width 1/8 inch (3.175mm) maximum
- Screw Size M2.5
Screw Torque 4.5 Lb-in
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]

1/0 Modules Overview

A variety of discrete and analog I/O modules are available for use in local, expansion, and
remote |/O bases.

Each I/0 module is identified as an “Input”, “Output”, or “Input/Output” module on its front
panel using the color coding scheme listed below. See the following pages for discrete 1/0
module specifications, Chapter 3 for analog I/O module specifications and Chapter 4 for
specialty module specifications.

Discrete Input Modules Discrete Output Modules

Module Type

Module Type
P (Red: Output)

(Blue: Input) Module
Part Number ——;

Module
Part Number —

dolclclolclelclclell)

=OICICICICIOICICICIC)

Analog Input Modules Analog Output Modules Analog Input/Output Modules

Module Type
(White: Input/
Output)

Module
Part Number

Module Type
(Blue: Input)

Module Type

— (Red: Output)

Module
Part Number

Module
Part Number

ClC)

LcolciCloICok

ColCiCCICICICICIC)
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[

Discrete 1/0 Modules

Discrete Input Modules

Productivity3000 Discrete Input Modules
Part Number :\lumber & Description See Page
SRS nputs
(O = ,
i ® ?I P3-16SIM 16 Input Simulator Module 2-47
= Q
? ® P3-08ND3S 8 Isolated Sinking/Sourcing DC Input | 2-48
O
@? P3-16ND3 16 Sinking/Sourcing DC Input 2-51
= Q
f@ P3-32ND3* 32 Sinking/Sourcing DC Input 2-54
® . - :
@? P3-64ND3 64 Sinking/Sourcing DC Input 2-56
= @
| O ® P3-08NAS 8 Isolated AC Input 2-58
e
'F ® P3-16NA 16 Isolated AC Input 2-61
e *ZIPLink required.

Discrete Output Modules

Part Number gﬂ?;gte; i Description See Page
:@ 1 P3-08TD1S 8 Isolated Sinking Output 2-64
[6 @:I P3-08TD2S 8 Isolated Sourcing Output 2-67
gg P3-16TD1 16 Sinking Output 2-70
:gg P3-16TD2 16 Sourcing Output 2-73
@) @: P3-32TD1* 32 Sinking Output 2-76
gg P3-32TD2* 32 Sourcing Output 2-79
S & P3-64TD1* 64 Sinking Output 2-82
8 P3-64TD2* 64 Sourcing Output 2-85
P3-08TAS 8 Isolated AC Output 2-88
P3-16TA 16 AC Output 2-91
P3-08TRS 8 Isolated Relay Output 2-94
P3-16TR 16 Relay Output 2-97
P3-08TRS-1 8 Isolated Relay Output 2-100
P3-16TD3P* 16 Sinking/Sourcing Protected Output 2-103
*ZIPLink required.
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P3-16SIM Input Simulator

The P3-16SIM Input Simulator module provides 16 toggle switches to simulate
input devices.

Input Simulator

P3-16SIM

o
Q
3
o
z
o
b=l
o
z

P3-165IM

Pr

cus Ce

Input Specifications

Inputs per Module 16 Internal switches
OFF to ON Response Max. 20ms

ON to OFF Response Max. 20ms

Status Indicators Logic Side (16 points)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature

-20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation 0.25W

Enclosure Type

Open equipment

Module Location

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000° system.

Weight 120g (4.23 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Hardware User Manual, 4th Edition, Rev. V I 2—47
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[

P3-08ND3S Isolated Sinking/Sourcing Input

The P3-08ND3S DC Input Module provides eight 12-24 VDC sinking or sourcing
isolated inputs.

cus CE

Terminal block

Input Specifications

sold separately; Inputs F)er Module 8 (sinking / sourcj)ng)
terminal block Operating Voltage Range CE 12-24 VDC (£10%)
cover included (Tolerance) UL 12-24 VDC (+10%)
ey with module. Peak Voltage 261 VD:)2VDC
. m
P r Input Current (Typical) 11mA@@ 24VDC
Maximum Input Current @ Temp 125 mA @ 60° C (26.4 VDC)
DL Input Impedance 2.2kQ @ 12-24 VDC
ih o1 li] ON Voltage Level >10VDC
oloRl I ) OFF Voltage Level <3vDC
rh co P
_ 8 Mnn‘num C())I\'l:'(:Dl(J:rrent t ;mﬁ
ﬁ>1c3 I ® j aximum urren m
3 | X .@ OFF to ON Response Max. 2ms typical 1ms
it ca | & ON to OFF Response Max. 2ms typical 1ms
) Statu§ Indicators . Logic S'i'de (8 points) .
’—‘ 17 Terminal Type (not included) 20-position removable terminal block
Commons 8 Isolated (1 point / common)

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEVS]
=
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Chapter 2: Specifications

P3-08ND3S Isolated Sinking/Sourcing Input (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1500 VAC applied for 1 minute

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 281 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 80g (2.82 0z)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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P3-08ND3S Isolated Sinking/Sourcing Input (continued)

Wiring Diagrams

12-24VDC
Sinking Sourcing
Field Device Field Device o1
HF— HF & 1
L 2 ©
4 Hr € 2
L = O
- e @ 3
e Lo ca &
':|+— |_° +I=- ) 4
o ‘- 8 <
! {1 S
L %O
HF— Hr %
L = ©
- e @ 7
L %O
4 r & s
— L ®
N.C.
@ N
5,
N.C. = No Connection %\5
12-24VDC COFM " Internal module cﬁcaitr?/ o

___________

“ ~ Sourcing !

I
+ Sinking |
— Fi ——_ Field

Field

- Device
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]

P3-16ND3 Sinking/Sourcing Input

The P3-16ND3 DC Input Module provides sixteen 12-24 VDC sinking or sourcing inputs
with four isolated commons.

YOl Input Specifications

Inputs per Module 16 (sinking / sourcing)
Operating Voltage Range CE 12-24 VDC (10%)
Terminal block sold |_(Tolerance) UL | 12-24 VDC (+10%)
separately; terminal | Peak Voltage 26.4 VDC
bk cover nluced | cur (e e
12-24VDC INPUT N
16ND3 Maximum Input Current @ Temp 125 mA @ 60° C (26.4 VDC)
12-24V==5.0-11.0mA Input Impedance 22kQ @ 12-24 VDC
ON Voltage Level >10VDC
e OFF Voltage Level <3vDC
[— Minimum ON Current 4mA
< Maximum OFF Current 2mA
o ; I = Q OFF to ON Response Max. 2ms Typical 1ms
7 ON to OFF Response Max. 2ms Typical 1ms
e 2N @ Status Indicators Logic Side (16 points)
c2 | . Terminal Type (not included) 20-position removable terminal block
S5 I @ &= Commons 4 Isolated (4 points / common)
[N

AN
©

6]
@V

N

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

©
®

Wire Range

N

ek
]

5
6
7
8
fhes [ E
e (@)
10
11
E

1a_| ® Screw Size M3 size
_15_|[@\&
6 | Q Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

12-24V==5.0-11.0mA

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEVS]
N
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Chapter 2: Specifications

P3-16ND3 Sinking/Sourcing Input (continued)

General Specifications

2-52 | productuiye..

Operating Temperature

0°C— 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 561W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any 1/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 80g (2.82 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Hardware User Manual, 4th Edition, Rev. V
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]

P3-16ND3 Sinking/Sourcing Input (continued)

Wiring Diagrams

12-24VDC
Sinking Sourcing
Field Device Field Device o1
- + -
= @
——o o —o o

!
l
@, @, ©,| &,

D @ 9, @ 0, & @, G

- N c3
= It )
T C 10
——o0 —o0 %
_°_ _°_ 12
l—o l—o @
-1t +
— = — @13
—o —o @
| Internal module circuitry
12-24VDC COM .
o) Optical
| Isolator
-+t ---- r--=-=-n |
! + Sinking : ! - Sour(:ingI b
l— Fi I Fi ' T ~
1T E:\I/(i’ce : |+ E:\I/?ce : | % i;”
LN I | | |
INPUT
0 O
L - - - - - ____
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Chapter 2: Specifications
[

P3-32ND3 Sinking/Sourcing Input

The P3-32ND3 DC Input Module provides thirty-two 24VDC sinking or sourcing inputs with
four isolated commons.

«@.s CE

nput Specifications

Inputs per Module 32 (sinking / sourcing)
Operating Voltage Range CE 24VDC (x10%)
(Tolerance) UL 24VDC (£10%)
Peak Voltage 26.4 VDC
Input Current (Typical) 5mA @ 24VDC
Maximum Input Current @ Temp 6mA @ 60° C (26.4 VDC)
Input Impedance 4.7 kQ @ 24VDC

24VDC INPUT ON Voltage Level >18VDC

P3-32ND3 OFF Voltage Level <8VDC

iV OmAY Minimum ON Current 3.5 mA
Maximum OFF Current 2mA
OFF to ON Response Max. 2ms Typical 1ms
ON to OFF Response Max. 2ms Typical 1ms
Status Indicators Logic Side (32 points)
Connector Type 40-pin IDC
Commons 4 Isolated (8 points / common)
General Specifications
Operating Temperature 0°C- 60°C (32°F—140°F),
Storage Temperature -20°C-70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation | 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 5.96 W
Enclosure Type Open equipment
Module Keying to Backplane | Electronic

X Any /O slot in any local, expansion, or remote

Module Location base in a Productivity3000° system..
Field Wiring Use ZIPLink wiring system. See Chapter 5.
Weight 1209 (4.23 oz)

UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA

No terminal b!ock soI(_i for this A A | CE (EN61131-2%)
module; ZIPLink required. See gency Approvais This equipment is suitable for use in Class 1,
Chapter 5 for part numbers of Division 2, Groups A, B, C and D or non-hazardous

locations only.
*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

ZIPLink cables and connection
modules required with this module.

WARNING: Explosion hazard — Substitution of components may impair

| suitability for Class |, Division 2.

[CONNECTIONSYSTEVIS]
&
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Chapter 2: Specifications

P3-32ND3 Sinking/Sourcing Input (continued)

Wiring Diagrams

24 VDC =g= =
Sinking Sourcing Connector Specifications
Field Dznce Field Device A D) IDC style header with latch, Omron
L o= 7] P XG4A-4034
— o o Number of Pins 40 point
— ———12] [¢] Pitch 0.1in. (2.54 mm)
- + -
- - — o_—
—o_o_—
— C1
B »—o_o_——E
— o]
- +
4+ T
=
L c2|
— *
— o H17]
=
- +
= < b=—1m
0]
— [
B |5
9]
- +
_'-1 - »—o_o—
e — )
— c—ed  _ _ _ _ _ ________
| Internal module circuitry
*Denotes key location of all associated !
ZIPLink cables. 5 INPUT Optical
24VDC I Isolator
------ R R —— |
| e + " 1| <
4 S_lnklng| , S_ourclngI | -
TN o s ({ax
L [ DR a |
COM
I
L - - - ____
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Chapter 2: Specifications
[

P3-64ND3 Sinking/Sourcing Input

The P3-64ND3 DC Input Module provides sixty-four 24VDC sinking or sourcing inputs with
eight isolated commons.

@ (€

24VDC INPUT
P3-64ND3  SEL()

24V==27mA

No terminal block sold for this
module; ZIPLink required. See
Chapter 5 for part numbers of
ZIPLink cables and connection
modules required with this
module.

2-56 | productuiye..

Input Specifications

Inputs per Module

64 (sinking / sourcing)

Operating Voltage Range

CE | 24VDC (+10%)

(Tolerance) UL 24VDC (+10%)

Peak Voltage 26.4VDC

Input Current (Typical) 2.7mA @ 24VDC
Maximum Input Current @ Temp 3.5mA @ 60° C (26.4 VDC)
Input Impedance 8.2 kQ @ 24VDC

ON Voltage Level > 18VDC

OFF Voltage Level <8vVDC

Minimum ON Current 2mA

Maximum OFF Current 1.1mA

OFF to ON Response

Max. 2ms Typical 1ms

ON to OFF Response

Max. 2ms Typical 1ms

Status Indicators

Logic Side (32 points x 2)

Connector Type

Two 40-pin IDC

Commons

8 Isolated (8 points / common)

Operating Temperature

General Specifications

0°C- 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 6.91W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000° system..

Field Wiring Use ZIPLink wiring system. See Chapter 5.
Weight 170g (6.00 oz)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Hardware User Manual, 4th Edition, Rev. V
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Chapter 2: Specifications

P3-64ND3 Sinking/Sourcing Input (continued)

Connector Specifications

Wiring Diagrams

Connector Type

IDC style header with latch, Omron XG4A-4034

Number of Pins

40 point x 2

Pitch 0.1in. (2.54 mm)
24VDC A 24vDC B
FieSI(iinIlZ()i;‘\?ice Fi:&“g;’\‘ligce FieSI(iinIlZ()ig\?ice Fizr:ﬂug;r\lig(?e

I a2 I el

el el a2 yo

7 T 1 T 1

al— G al—

- 1 — 1

R e I el

e mla—

+ T + T T3

— 1

[ 2) — 2
— — * — — *

a— a—

a—— 0 a—

+ T + T 1

ale—— 1

L 3 - 3]

I 2 I e

—— a—

+ T T + T 13

—— —

L ; L 7

*Denotes key location of all associated ZIPLink cables

Internal module circuitry

o o——WA Optical
24VDC : Isolator
_____ R _————
- Sinking ! Sourcing : | f— 3 i;/‘,
+ Eﬁ\‘/‘ijce : - El(:l/?ce I | r 7
R PR |
COM
I
L - o o o _____

Pr
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Chapter 2: Specifications
[

P3-08NAS AC Isolated Input

The P3-08NAS AC Isolated Input Module provides eight 100-240 VAC isolated inputs.

cus Ce

Input Specifications

Terminal block Inputs per Module 8
sold separately; Operating Voltage Range CE | 100-240 VAC (x20%)
terminal block (Tolerance) UL | 100-240 VAC (+20%)
cover included AC Frequency 47 -63 Hz
G U with module. 8.5 mA @ 100VAC (50Hz)
3-08NAS Input Current (Typical) 10mA @ 100VAC (60Hz)
100-240V~7.0-20.0mA 50-60Hz 17mA @ 240VAC (50Hz)
20mA @ 240VAC (60Hz)
I ——I PAGONAS Maximum Input Current @ Temp 26mA @ 60° C (288VAC)
@ I" Input Impedance 15kQ (50Hz), 12kQ) (60Hz)
L @ - ON Voltage Level > 70VAC
@ : OFF Voltage Level <20VAC
L@ﬁ@ Minimum ON Current 5mA
@ N Maximum OFF Current 2mA
= @ OFF to ON Response <10ms
@ e | ON to OFF Response < 25ms
*OL@ Status Indicators Logic side (8 points)
= Terminal Type (not included) 20-position removable terminal block
_ Commons 8 Isolated (1 point / common)

@
2

|
& O

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Q
-3

2

|
& @g@]
@B

Wire Range

-20.0mA 50-60Hz Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.
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Chapter 2: Specifications

P3-08NAS AC Isolated Input (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1500VAC applied for 1 minute

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 438 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000° system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 95g (3.35 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-08NAS AC Isolated Input (continued)
Wiring Diagrams

100 - 240 VAC
50 - 60 Hz

N.C. = No Connection @

Internal module circuitry

)
——00 - —
=

100 - 240 VAC

50 - 60 Hz
YAz
INPUT | Optical

Isolator
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Chapter 2: Specifications
]

P3-16NA AC Input

The P3-16NA AC Input Module provides sixteen 100-240 VAC inputs with four
isolated commons.

@ C€ Input Specifications

Inputs per Module 16
Terminal block sold Operating Voltage Range CE | 100-240 VAC (+20%)
separately; terminal (Tolerance) UL | 100-240 VAC (+20%)
block cover included AC Frequency 47-63 Hz
with module. 8.5 mA @ 100VAC (50Hz)
o Curer e
100-240V~ 20.0mA 50-60Hz 20mA @ 240VAC (60Hz)
G | Maximum Input Current @ Temp 26mA @ 60° C (288VAC)
Input Impedance 15kQ (50Hz), 12kQ (60Hz)
ON Voltage Level >70VAC
OFF Voltage Level <20VAC
: = Minimum ON Current 5mA
N @ Maximum OFF Current 2mA
S /Ay OFF to ON Response <10ms
ON to OFF Response <25ms
5 '.1 Status Indicators Logic side (16 points)
s |8 . Terminal Type (not included) 20-position removable terminal block
5= : = Commons 4 Isolated (4 points / common)

I
o |N
=)
é
=
)

I7
, .r‘
— 10 @2
:? I

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22—-14 AWG (0.324 to 2.08 sq. mm)
Solid / stranded conductor

)

(<]
B

©
= 13 I[N f
14 | @ .1 Wire Range 3/64 in. (1.2 mm) insulation maximum
15 | 2 USE COPPER CONDUCTORS, 60°C or equivalent.
N7\ Screw Driver Width 1/4 inch (6.5 mm) maximum
=/ Screw Size M3 size
100-240V~ 20.0mA 50-60Hz
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

. 4
(CONNECTIONSYSTEMS]
e
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Chapter 2: Specifications

P3-16NA AC Input (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature

-20°C-70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 8.76 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000° system..

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Weight

959 (3.35 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.
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Chapter 2: Specifications

P3-16NA AC Input (continued)

Wiring Diagrams

100 - 240 VAC
50 - 60 Hz

pie

N

l|
aEIEIETE)

w

o

-

N

D O @, ©, @, & @, @,

X

w

N

)
ool e

6. O,

6
L5 o
| Internal module circuitry
COM
|
100 - 240 VAC |
50-60Hz | i N
| T % @;55
I
INPUT Obti
A AN ptical
| SVWS—Wy Isolator
L - ____
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Chapter 2: Specifications
[

P3-08TD1S Sinking Output

The P3-08TD1S DC Output Module provides eight 6-27 VDC sinking outputs with four
isolated commons.

@ (€

Output Specifications

Terminal block ) Outputs per Module 8 (sinking)
tse"r';;‘:‘l’i';f':y Operating Voltage Range CE | 6.25-24 VDC (-15%/ + 20%)
cover included (Tolerance) UL 6-27 VDC (-15% / + 10%)
with module. Maximum Output Current @ Temp 2A/ point, 4A / common @ 60°C
Minimum Output Current 04 mA
6-27VDC SINKING OUTPUT Maximum Leakage Current 0.3 mA @ 30VDC
LD On Voltage Drop 0.4VDC @ 2A
A=A Maximum Inrush Current 4A for 10ms, per point
OFF to ON Response <1ms
ON to OFF Response < 1ms
Terminal Type (not included) 20-position removable terminal block
Status Indicators Logic Side (8 points)
External 24 V Error Indicator® Logic Side (4 points)
Commons 4 Isolated (2 points / common)
External DC Power required 24VDC £10%, 30mA

FLT (fault) indicates the absence of 24VDC ata V1, V2, V3,
or V4 terminal.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5. @ “"‘s'-’”»

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

]
[CONNECTIONSYSTENS]
=
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Chapter 2: Specifications

P3-08TD1S Sinking Output (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500 VDC

Heat Dissipation 7.69W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000° system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 110g (3.88 0z)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-08TD1S Sinking Output (continued)

Wiring Diagrams

Shown rating in figure is an operating
voltage

Each C1 terminal is connected inside
the module.

..
Each C2 terminal is connected inside —tl3l-27VDC ] @01
the module. ]
o o 24VDC
Each C3 terminal is connected inside 3D +v1
|
the module. L
Each C4 terminal is connected inside (L —1®2
the module. ’;h-
6-27VDC .

.- /@ C4 +—(IS:

1T
24VDC .

6-27VDC
e

Optical
Isolator
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Chapter 2: Specifications

P3-08TD2S Sourcing Output

The P3-08TD2S DC Output Module provides eight 6-27 VDC sourcing outputs with
four isolated commons.

6-27VDC SOURCING OUTPUT

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

Output Specifications

Outputs per Module

8 (sourcing)

Operating Voltage Range CE

6.25-24 VDC (-15% / + 20%)

(Tolerance) UL

627 VDC (-15% / + 10%)

Maximum Output Current @ Temp

2A/ point, 4A / common @ 60°C

Minimum Output Current

0.4 mA

P3-08TD2S Maximum Leakage Current 0.3 mA @ 30VDC
CAV=OE On Voltage Drop 0.4 VDC @ 2A
Maximum Inrush Current 4A for 10ms
OFF to ON Response < 1ms
ON to OFF Response <15ms
Terminal Type (not included) 20-position removable terminal block
Status Indicators Logic Side (8 points)

Commons 4 Isolated (2 points / common)

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Ranae Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS, 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See

Chapter 5. K
Terminal block cover included. If i
you wish to hand-wire your module, r
a removable terminal block is sold

separately. Order part number P3-RTB.

. 4
(CONNECTIONSYSTEMS]
e
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Chapter 2: Specifications

P3-08TD2S Sourcing Output (continued)

General Specifications

Operating Temperature

0°C—60°C (32°F~140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 8.46 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Weight

110g (3.88 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-08TD2S Sourcing Output (continued)

Wiring Diagrams

« Shown rating in figure is an operating

voltage
» Each V1 terminal is connected inside
the module.
« Each V2 terminal is connected inside
the module.
« Each V3 terminal is connected inside
the module.
» Each V4 terminal is connected inside
the module.
F——m—m——————— — —
| Internal module circuitry
6-27VDC ¥
— I’f Io)

6-27VDC @}/1

e — N ARV

L—®:
6-27VDC /@ vz

—F—1®Ww

(@
a@ 4

_||7_{\ ::) V3

m

LL]
L@
6-27VDC o) va

—A— -@’\’/4

—H®
¢

Optical
Isolator

Voltage
Stabilization
Circuit
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Chapter 2: Specifications

P3-16TD1 Sinking Output

The P3-16TD1 DC Output Module provides sixteen 6-27 VDC sinking outputs with
two isolated commons.

cus Ce

Output Specifications

Terminal block sold Outputs per Module 16 (sinking)
separately; terminal Operating Voltage Range ClE 6.25-24 VDC (-15% / + 20%)
block cover included | (Tolerance) UL | 6-27 VDC (-15% / + 10%)
with module. Maximum Output Current @ Temp 0.5 A/ point, 4A / common @ 60°C
Minimum Output Current 0.4 mA
sﬂ%qr %N‘KING ouTPUT Maximum Leakage Current 0.3 mA @ 30vDC
On Voltage Drop 0.12VDC @ 0.5A
Maximum Inrush Current 2A for 10ms
OFF to ON Response < 1ms
ON to OFF Response <1ms
Terminal Type (not included) 20-position removable terminal block
Status Indicators Logic Side (16 points)
External 24 V Error Indicator Logic Side (2 points)
Commons 2 Isolated (8 points / common)
External DC Power required 24VDC + 10%, 30mA

m FLT (fault) indicates the absence of 24VDC at V1 or V2 terminal. |

ovable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See

Chapter 5.
Terminal block cover included. If 5
you wish to hand-wire your module, £

a removable terminal block is sold
separately. Order part number P3-RTB.

(CONNECTIONSYSTEMS]
e
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Chapter 2: Specifications

P3-16TD1 Sinking Output (continued)

General Specifications

Operating Temperature 0°C—60°C (32°F—140°F),
Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation | 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 241W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Any /O slot in any local, expansion, or remote
base in a Productivity3000® system..
Removable terminal block (not included). Use

Module Location

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 1259 (4.41 oz)

UL508 and UL 1604 (Certified for Canada and USA)
CE (EN61131-2%)

Agency Approvals This equipment is suitable for use in Class I,
Division 2/Zone 2, Groups A, B, C, and D or
non-hazardous locations only.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair
suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-16TD1 Sinking Output (continued)

Wiring Diagrams

Single Power Source

6-2
+

Dual Power Source

N
N
<

7VvDC DC
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Chapter 2: Specifications

P3-16TD2 Sourcing Output

The P3-16TD2 DC Output Module provides sixteen 6-27 VDC sourcing outputs with
two isolated commons.

@ (€

Output Specifications

I
Terminal block Outputs per Module 16 (sourcing)
sold separately; Operating Voltage Range CE 6.25-24 VDC (-15% / + 20%)
terminal block (Tolerance) UL 627 VDC (-15% / + 10%)
cover included Maximum Output Current @ Temp 0.5A/ point, 4A/ common @ 60°C
with module. Minimum Output Current 0.4 mA
%g.vrs'f'%uzncme OUTRUT Maximum Leakage Current 0.3 mA @ 30VDC
6-27V=05A On Voltage Drop 0.2VDC @ 0.5A
Maximum Inrush Current 2A for 10ms
OFF to ON Response < 1ms
ON to OFF Response < 2ms
Terminal Type (not included) 20-position removable terminal block
C Status Indicators Logic Side (16 points)
Commons 2 Isolated (8 points / common)

O

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

OICICIO

O

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

(CONNECTIONSYSTEMS]
=
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Chapter 2: Specifications

P3-16TD2 Sourcing Output (continued)

General Specifications

Operating Temperature

0°C— 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 5.38 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 1209 (4.23 0oz)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

2-74 | productuiye...

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-16TD2 Sourcing Output (continued)

Wiring Diagrams

6-27VDC i + _@ V1

6-27VDC i + _@ V2

6-27VDC |

/TN

Optical
Isolator

Voltage
Stabilization
Circuit

D
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Chapter 2: Specifications

P3-32TD1 Sinking

Output

The P3-32TD1 DC Output Module provides thirty-two 6-27 VDC sinking outputs with
four isolated commons.

CU

6-27VDC SINKING OUTPUT
P3-32TD1

6-27V=0.3A

No terminal block sold for this
module; ZIPLink required. See
Chapter 5 for part numbers of
ZIPLink cables and connection
modules required with this module.

2-76 | procductiyc. ..

s (€

Output Specifications

Outputs per Module 32 (sinking)

Operating Voltage Range CE 6.25-24 VDC (-15% / + 20%)
(Tolerance) UL 6—27 VDC (-15% / +10%)
Maximum Output Current @ Temp 0.3 A/ point, 2.4 A/ common @ 60°C
Minimum Output Current 0.4 mA

Maximum Leakage Current 0.3 mA @ 30VDC

On Voltage Drop 0.3VDC @0.3A

Maximum Inrush Current 0.5 Afor 10ms

OFF to ON Response <0.2ms

ON to OFF Response <0.3ms

Connector Type 40-pin IDC

Status Indicators Logic Side (32 points)
Commons 4 Isolated (8 points / common)
External DC Power Required 24VDC £10% @ 250mA

Connector Specifications

IDC style header with latch, Omron XG4A-4034
40 point

0.1in. (2.54 mm)

Connector Type
Number of Pins
Pitch

Derating Chart

Points

32

16—

0 T T T
0 10 20 30 40 50 60C
32 50 68 86 104 122 140°F

Ambient Temperature (‘C/°F)

. 4
[CONNECTIONSYSTEMS]
e
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Chapter 2: Specifications

P3-32TD1 Sinking Output (continued)

General Specifications

Operating Temperature

0°C— 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 10.74 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any 1/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Field Wiring Use ZIPLink wiring system. See Chapter 5.
Weight 110g (3.88 0z)

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.
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Chapter 2: Specifications

- P3-32TD1 Sinking Output (continued)

Wiring Diagrams Dual Power Source
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*Denotes key location of all associated ZIPLink cables.
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Chapter 2: Specifications
=

P3-32TD2 Sourcing Output

The P3-32TD2 DC Output Module provides thirty-two 24 VDC sourcing outputs with
four isolated commons.

cus CE
Output Specifications

Outputs per Module 32 (sourcing)
Operating Voltage Range CE 24VDC (-15% / + 20%)
(Tolerance) UL 24VDC (-20% / + 25%)
Maximum Output Current @ Temp 0.2 A/ point, 1.6 A/ common @ 60°C
24VDC SOURCING OUTPUT Minimum Output Current 0.4 mA
:;:\;/:T:z Maximum Leakage Current 0.3 mA @ 30VDC
On Voltage Drop 0.3VDC @0.2A
Maximum Inrush Current 0.5 Afor 10ms
OFF to ON Response <0.5ms
ON to OFF Response <0.5ms
Connector Type 40-pin IDC
Status Indicators Logic Side (32 points)
Commons 4 Isolated (8 points / common)

Connector Specifications

Connector Type IDC style header with latch, Omron XG4A-4034
Number of Pins 40 point
Pitch 0.1in. (2.54 mm)

No terminal block sold for this
module; ZIPLink required. See
Chapter 5 for part numbers of
ZIPLink cables and connection
modules required with this module.

[CONNECTIONSYSTEMS]
=
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Chapter 2: Specifications

P3-32TD2 Sourcing Output (continued)

General Specifications

Operating Temperature

0°C—-60°C (32°F-140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 6.69 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000® system..

Field Wiring

Use ZIPLink wiring system. See Chapter 5.

Weight

110g (3.88 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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Chapter 2: Specifications

P3-32TD2 Sourcing Output (continued)
Wiring Diagrams
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*Denotes key location of all associated ZIPLink cables.
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Chapter 2: Specifications

P3-64TD1 Sinking

Output

The P3-64TD1 DC Output Module provides sixty-four 6-27 VDC sinking outputs with

eight isolated commo

ns.

cus CE
Output Specifications

No terminal block sold for this
module; ZIPLink required. See
Chapter 5 for part numbers of
ZIPLink cables and connection
modules required with this module.

2-82 | Productuiye..

Outputs per Module 64 (sinking)
Operating Voltage Range CE 6.25-24 VDC (-15% / + 20%)
(Tolerance) UL 6-27 VDC (-15% / +10%)
Maximum Output Current @ Temp 0.1A/ point, 0.8A/ common @ 60°C
Minimum Output Current 0.4 mA

6-27VDC SINKING OUTPUT Maximum Leakage Current 0.3mA @ 30VDC

P3-64TD1  seL(] On Voltage Drop 0.3VDC @0.1A

CEN=0A Maximum Inrush Current 0.5 A for 10ms
OFF to ON Response <0.2ms
ON to OFF Response <0.3ms
Connector Type Two 40-pin IDC
Status Indicators Logic Side (32 points x 2)
Commons 8 Isolated (8 points / common)
External DC Power Required 24VDC £ 10% @ 210mA

Connector Specifications

Connector Type IDC style header with latch, Omron XG4A-4034
Number of Pins 40 point
Pitch 0.1in. (2.54 mm)
Derating Chart
Points
64
7 454:
48— 13F
40—
32—
24—
16—
8
0 S I B
0 10 20 30 40 50 60C
32 50 68 86 104 122 140°F

Ambient Temperature (‘C/°F)

[CONNECTIONSYSTEMS]
e
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Chapter 2: Specifications

Operating Temperature

P3-64TD1 Sinking Output (continued)

General Specifications

0°C- 60°C (32°F-140°F),

Storage Temperature

-20°C—70°C (4°F-158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 11.35 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Field Wiring Use ZIPLink wiring system. See Chapter 5.
Weight 160g (5.64 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Pr ivi
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Chapter 2: Specifications

P3-64TD1 Sinking Output (continued)

Wiring Diagrams

Dual Power Source
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Chapter 2: Specifications
]

P3-64TD2 Sourcing Output

The P3-64TD2 DC Output Module provides sixty-four 24VDC sourcing outputs with
eight isolated commons.

cus CE
Output Specifications

Outputs per Module 64 (sourcing)
Operating Voltage Range CE 24VDC (-15% / + 20%)
(Tolerance) UL 24VDC (-20% / + 25%)
Maximum Output Current @ Temp 0.1 A/ point, 0.8A/ common @ 60° C
Minimum Output Current 0.4 mA

24VDC SOURCING OUTPUT Maximum Leakage Current 0.3mA @ 30VDC

:3-_:40.:?2 SEL On Voltage Drop 06VDC @0.1A

- Maximum Inrush Current 0.5 Afor 10ms

OFF to ON Response <0.5ms
ON to OFF Response <0.5ms
Connector Type Two 40-pin IDC
Status Indicators Logic Side (32 points x 2)
Commons 8 Isolated (8 points / common)

Connector Specifications

Connector Type IDC style header with latch, Omron XG4A-4034
Number of Pins 40 point
Pitch 0.1in. (2.54 mm)

No terminal block sold for this
module; ZIPLink required. See
Chapter 5 for part numbers of

heuse,b@
ZIPLink cables and connection ( ]R] 1

' |
modules required with this module. ‘m@

dyy,

{his mo,
l§ \I
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Chapter 2: Specifications

P3-64TD2 Sourcing Output (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1500VAC applied for 1 minute

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 11.57 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000° system..

Field Wiring Use ZIPLink wiring system. See Chapter 5.
Weight 160g (5.64 oz)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

2-86 | Productuitye..

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Hardware User Manual, 4th Edition, Rev. V
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Chapter 2: Specifications

P3-64TD2 Sourcing Output (continued)

Wiring Diagrams
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Chapter 2: Specifications

P3-08TAS Isolated AC Output

The P3-08TAS AC Output Module provides eight 100-240 VAC isolated outputs

with eight fused commons.

Terminal block
sold separately;
terminal block
cover included

with module.
100-240VAC OUTPUT
P3-08TAS

100-240V~0.7A 50-60Hz

bl
@
=
®
=
>
»

Q |-

cus Ce

Output Specifications

Outputs per Module 8
Operating Voltage Range (CE) | 100240 VAC (-15% / +10%)
(Tolerance) (UL) | 100-240 VAC (-20% / +20%)
. 1A/ point @ 40°C
Maximum Output Current @ Temp 0.7 A/ point @ 60°C
AC Frequency 47-63 Hz
Minimum Load (TYPE 2) 10mA
Maximum Leakage Current (TYPE 2) | 4mA @ 264VDC
1.5 VAC @ > 50mA
On Voltage Drop 40 VAC @ < 50mA

Maximum Inrush Current

10A for 10ms

OFF to ON Response

1ms + 1/2 cycle

o
@"
&

ON to OFF Response

1ms + 1/2 cycle

Status Indicators

Logic Side (8 points)

Error Status Indicator

Blown Fuse (one for each point)

Terminal Type (not included)

20-position removable terminal block

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.
Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

2-88 || Productuiye..

] FQHQHQHQK
g[8
0] @[] @)@
7 7 [z 7 [z
BB B BB MG E

Commons 8 Isolated (1 point / common)
3.15 A user replaceable fuse per common
Fuses For replacement, order P3-FUSE-1.
(Qty. 5/pkg.)
Derating Chart
Points
8
6 —
| 0.7A—
4 1.0A —=—
2]
0 T T
0 10 30 40 50 60C
e 32 50 86 104 122 140°F
K Ambient Temperature (‘C/°F)
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Chapter 2: Specifications

P3-08TAS Isolated AC Output (continued)

General Specifications

Operating Temperature

0°C- 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F-158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 1246 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 125g (4.41 oz)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Removable Terminal Block Specifications

Number of Positions

20 screw terminals

Wire Range

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width

1/4 inch (6.5 mm) maximum

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
Pr ivi Hardware User Manual, 4th Edition, Rev. V
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Chapter 2: Specifications
[

P3-08TAS Isolated AC Output (continued)

Wiring Diagrams

100 - 240 VAC
50 - 60 Hz
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Chapter 2: Specifications

P3-16TA AC Output

The P3-16TA AC Output Module provides sixteen 100-240 VAC outputs with two
isolated fused commons.

°“s G Output Specifications

QOutputs per Module 16
Terminal block Operating Voltage Range (CE) | 100-240 VAC (-15% / +10%)
s°'°'.se‘|’a’|atelzy? (Tolerance) (UL) | 100-240 VAC (-20% / +20%)
::ec:\r/‘::;c?u%‘; d AC Frequency 47-63 Hz
with module. Maximum Output Current @ Temp | 0.5 A/ point, 4A/ common @ 60° C
(Type 2)
b%:ﬁ‘g‘{.‘;{mwm Minimum Load (TYPE 2) 10mA
100-240V~0.5A 50-60Hz Maximum Leakage Current 4mA @ 264VDC
(TYPE 2)
Pa-16TA On Voltage Drop lg xﬁg % : 2822
Maximum Inrush Current 10A for 10ms
OFF to ON Response 1ms + 1/2 cycle
ON to OFF Response 1ms + 1/2 cycle
Status Indicators Logic Side (16 points)
Error Status Indicator Blown Fuse (one for each common)
Terminal Type (not included) 20-position removable terminal block
Commons 2 Isolated (8 points / common)
6.3 A user replaceable fuse per common
Fuses For replacement, order P3-FUSE-2.

(Qty. 5/pkg.)

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink

cables and connection modules. See

Chapter 5. be e,
Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEVS]
="
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Chapter 2: Specifications
[

P3-16TA AC Output (continued)

General Specifications

Operating Temperature 0°C—60°C (32°F—140°F),
Storage Temperature -20°C-70°C (-4°F-158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation | 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 12.69 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Any /O slot in any local, expansion, or remote
base in a Productivity3000® system..
Removable terminal block (not included). Use

Module Location

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 1259 (4.41 oz)

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

Agency Approvals

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair
suitability for Class I, Division 2.

2—92 I Productivity:........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 2: Specifications

P3-16TA AC Output (continued)
Wiring Diagrams

100-240VAC | A3

50 - 60 Hz Ep) C1
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Chapter 2: Specifications

P3-08TRS Isolated Relay Output

The P3-08TRS Isolated Relay Output Module provides eight 1.75 amp relay outputs

with eight fused commons.

RELAY OUTPUT

3
6-240V~1.75A 50-60Hz
6-27V=1.75A

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

P3-08TRS

@
©
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EQEO,
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2 =

Q o
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3 | [ &=~
3 N
ca | [ &=
c5 = &
c6 r@k}
c7 | /A &=
O S=
cs |2\ &
s|
7 )

6-240V~1.75A 50-60Hz
6-27V==1.75A

Output Specifications

Outputs per Module 8
(CE) 6.25-24 VDC (-15% / + 20%)
Operating Voltage Range 6-240 VAC (-15% / + 10%)
(Tolerance) L 6-27 VDC (-15% / + 10%)
6-240 VAC (-10% / + 10%)
Output type Relay, form A (SPST)
AC Frequency 47-63 Hz

Maximum Output Current @ Temp

1.75 A per point @ 60°C for both AC
and DC

Minimum Load Current 5mA @ 5VDC
Maximum Inrush Current 4A for 10ms

OFF to ON Response < 10ms

ON to OFF Response < 10ms

Status Indicators Logic Side (8 points)

Error Status Indicator

Blown Fuse (one for each point)

Terminal Type (not included)

20-position removable terminal block

Commons 8 Isolated (1 point / common)
3.15 A user replaceable fuse per common
Fuses For replacement, order P3-FUSE-1.

(Qty. 5/pkg.)

Removable Terminal Block Specifications

We recommend using prewired ZIPLink
cables and connection modules. See

Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

2-94 | productuiy..

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.

Typical Relay Life

Voltage & Type of Load Operations at 2A Load Current
e 30VDC Resistive 150K
E 30VDC Solenoid 75K
= 120VAC Resistive 210K
CONNECTION/SYSTEVS 120VAC Solenoid 140K
240VAC Resistive 150K
240VAC Solenoid 100K

Hardware User Manual, 4th Edition, Rev. V
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Chapter 2: Specifications

Operating Temperature

P3-08TRS Isolated Relay Output (continued)

General Specifications

0°C-60°C (32°F=140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3.04 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000° system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 1359 (4.76 oz)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.
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Chapter 2: Specifications

P3-08TRS Isolated Relay Output (continued)
Wiring Diagrams

6-27 VDC
6-240 VAC

50 - 60 Hz ®cr
@c?y F8 F7 F6 F5 F4 F3 F2 F1
@2
&cs
@3
@D ca

€ cs
€pce

Replaceable Fuses

Order Part Number P3-FUSE-1
@ c7 (Qty. 5 per pkg.). One spare
@ 7 included with module.

B

N.C. = No Connection @ NC

Internal module circuitry

6-27VDC 3 15A
6 - 240 VAC @
50 - 60 Hz ° Relay
Drive
I!I o Circuit
)y

OUTPUT
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Chapter 2: Specifications

P3-16TR Relay Output

The P3-16TR Relay Output Module provides sixteen 1.25 amp relay outputs with

two isolated fused commons.

cus CE

Output Specifications

Outputs per Module

16

Terminal block
sold separately;
terminal block
cover included
with module.

(CE) 6.25-24 VDC (-15% / + 20%)
Operating Voltage Range 6-240 VAC (-15% / + 10%)
(Tolerance) ) 6-27 VDC (-15% / + 10%)
6-240 VAC (-10% / + 10%)
Output type Relay, form A (SPST)

RELAY OUTPUT

AC Frequency

47-63 Hz

6-240V~1.25A 50-60Hz
6-27V==1.25A

Maximum Output Current @ Temp

1.25 A/ point, 6.3 A/ common @ 60°C
for both AC and DC

P3-16TR

Minimum Load Current 5mA @ 5VDC
Maximum Inrush Current 4Afor 10ms

OFF to ON Response < 10ms

ON to OFF Response < 10ms

Status Indicators Logic Side (16 points)

Error Status Indicator

Blown Fuse (one for each common)

Terminal Type (not included)

20-position removable terminal block

Commons per module

2 Isolated (8 point / common)

Fuses

6.3 A user replaceable fuse per common
For replacement, order P3-FUSE-2.
(Qty. 5/pkg.)

Removable Terminal Block Specifications

20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

1/4 inch (6.5 mm) maximum

Number of Positions

Wire Range

Screw Driver Width

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See

Typical Relay Life

Chapter 5 A \ Voltage & Type of Load Operations at 1.25 A Load Current

L . ik 30VDC Resistive 240K

E|
Termlr]al block cove.r included. If E ‘J 30VDG Sofenoid 110K
you wish to hand-wire your module, LU 120VAC Resistive 320K
. . ETOJEY X
a removable terminal block is sold ;ig\\;ﬁg §°'e-“f-’"‘ 318&
esistive

separately. Order part number P3-RTB. 240VAG Solenoid 140K
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Chapter 2: Specifications

P3-16TR Relay Output (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F=140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1500VAC applied for 1 minute
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3.93W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000° system..

Removable terminal block (not included). Use

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.
Weight 160g (5.64 oz)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)
Agency Approvals

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

2-98 | Productuiye..

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.
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Chapter 2: Specifications
]

P3-16TR Relay Output (continued)

Wiring Diagrams

6 -27 VDC Replaceable Fuses
6 - 240 VAC @&ct

50 - 60 Hz ‘@ c1

3R .

D) 8
6-27 VDC = c2C> Ce——t—
6 - 240 VAC C
50 - 60 Hz @ Order Part Number P3-FUSE-2

(Qty. 5 per pkg.). One spare
included with module.

Internal module circuitry

|
COoM
6-27VDC I 63A

6 - 240 VAC @ I
50 - 60 Hz | ° Relay
Drive
I o) Circuit

|

s

OUTPUT
L - _ _____
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Chapter 2: Specifications
[

P3-08TRS-1 Isolated Relay Output

The P3-08TRS-1 High-Current Isolated Relay Output Module provides eight 5 amp
relay outputs with eight fused commons.

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

RELAY OUTPUT
P3-08TRS-1
5-240V~5A 50-60Hz
5-30V==5A

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEVS]
=0

Output Specifications

Outputs per Module

8 relays (non-latching)

Commons per Module

8 (isolated)

(CE)| 6:25-24 VDC (-15% / +20%)
Operating Voltage Range 6-240 VAC (-15% / +10%)
(Tolerance) L) 5-30 VDC (-0% / +10%)
5-240 VAC (-0% / +10%)
4 Form C (SPDT-NO/NC),
Output Type 4Form A ((SPST—NO) )
AC Frequency 47-63 Hz

On Voltage Drop

Minimal (90mV max for fuse at 10A)

Max Output Current
@ Temperature (Resistive)*

6.3 Aat23°C (73.4°F), 5.0 Aat 60°C (140°F)
For both AC and DC

Maximum Leakage Current

Minimal (5pA for TVS diode)

Minimum Load 10mA @ 5VDC
Maximum Inrush Current 12A

External DC Required None

OFF to ON Response 10ms

ON to OFF Response

5ms (Excluding NO bounce)

Terminal Type (not included)

20-position removable terminal block

Status Indicators

Logic side

Fuses

6.3 A user replaceable fuse per common
For replacement, order P3-FUSE-2 (5/Pkg.)

Dielectric Strength (Between
normally open and normally closed
contacts on the same relay)

1500VAC @ 1 min logic to output and
isolated output to output, 750VAC @ 1 min
between contacts on same relay (Same as
1800VAC @ 1 sec and 900VAC @ 1 sec)

Transient Voltage Suppression
(Bi-directional TVS diode)

482V clamp at 1.25 A peak pulse current

Mechanical Life Expectancy

>100,000 at 30 operations per minute

*Rating is for a normally-open contact. Normally-closed contacts have 1/2 the current

handling capability.

Removable Terminal Block Specifications

Number of Positions

20 screw terminals

Wire Range

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width

1/4 inch (6.5 mm) maximum

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.
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Chapter 2: Specifications

P3-08TRS-1 Isolated Relay Output (continued)

General Specifications

Operating Temperature

0°C-60°C (32°F-140°F),

Storage Temperature -20°C—70°C (-4°F—158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3w

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000° system..

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight 2869 (10.08 oz)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

This equipment is suitable for use in Class 1,
Division 2, Groups A, B, C and D or non-hazardous

locations only.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Typical Relay Life*

Voltage & Type of Load Operating Current Operations
24VDC Resistive 6.3A 600,000

24VDC Solenoid 02A 1,000,000

120VAC Resistive 6.3A 600,000

120VAC Resistive 3A 1,000,000

120VAC Solenoid 05A 500,000

240VAC Resistive 6.3A 450,000

240VAC Resistive 3A 600,000

1/4 HP Motor 1.5 x FLA (motor) 30,000

*Ratings are for normally-open contacts. Normally-closed contacts have 1/2 the current

handling capability.

Pr ivi
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Chapter 2: Specifications

P3-08TRS-1 Isolated Relay Output (continued)

Output Derating
Amps
8 pu—

6 _.K Replaceable Fuses

4 F7 F8 F6 F5 F4 F3 F2 F1

0 T T T T

0 10 20 30 40 50 60°C
32 50 68 86 104 122 140°F
Ambient Temperature (°C/°F)
All 8 outputs on, 100% duty cycle allowed.

erlng Dlagrams Order Part Number P3-FUSE-2
(Qty. 5 per pkg.). One spare
included with module.

5-30VDC == 4y @e
5-240VAC N\, @ Not o
@y @ C2 g._g%\%cz’v Int:rr;il module circuitry
——(p) No2 Outputs com_ 2
@y @cs3 NO1 - NO4 @ |
_@ NO3 | —
@y @ ca :
@ o ;
— o 5
-0 @®cs Do ooooos
—{L @ nos Outputs savmo = o In;z;al module circuitry
—— L FH+——@Ncs o—o\ e
_@ @ o NO5/NC5 -
~ NO8 /NC8
—(H@w
® Do
= e
H—@ s
Q) @os
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Chapter 2: Specifications
]

P3-16TD3P Sinking/Sourcing Protected Output

The P3-16TD3P DC Output Module provides sixteen 12-24 VDC sinking or sourcing
outputs with four internally connected commons.

ELECTRONIC CIRCUIT PROTECTION
12-24VDC SINKING/SOURCING OUTPUT

P3-16TD3P

12-24V=0.5A

@ CE

Module also detects the following faults:
« Missing External 24 VDC
* Open Load

» Over Temperature
« Over Load Current

Connector Specifications

Connector Type IDC style header with latch, Omron XG4A-4034
Number of Pins 40 point
Pitch 0.1in. (2.54 mm)

No terminal block sold for this ou

module; ZIPLink required. See s
Chapter 5 for part numbers of g =
ZIPLink cables and connection 52#
modules required with this module.

(CONNECTIONSYSTEMS]
e

NOTE: P3-16TD3P discontinued

as of 10/2022. Please consider
P3-16TD1 or P3-16TD2 as a

replacement.

features.

NOTE: The most recent Productivity Suite

software and firmware versions may be
required to support new modules and new

Pr
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Chapter 2: Specifications

P3-16TD3P Sinking/Sourcing Protected Output (continued)

Output Specifications

Outputs per Module

16 (sinking / sourcing)

Operating Voltage Range (Tolerance) 10.2-26.4 VDC
Maximum Output Current 0.5 A continuous
On Voltage Drop 0.5VDC
Maximum Inrush Current Self-limited

OFF to ON Response 0.5 ms

ON to OFF Response 0.5ms

Overcurrent Trip

1.2 Amin., 2.4 Amax.

Minimum Load Current to Avoid
Open Load Fault Detection

113mA

Overtemperature Shutdown

Independent to each output

Minimum Load Resistance
(for open load detection)

58kQ

Status Indicators

Logic Side (16 points)

External 24V Error Indicator

Logic Side (1 points)

Fault Condition Indicator

Logic Side (16 points)

Connector Type 40-pin IDC
Commons per Module 4 (non-isolated)
Fuses None

External DC Power Required

24VDC £10% @ 85mA, Class 2
(must be = Operating voltage)*

* Load voltage for source configuration must be less or equal to the external power voltage wired to the
module. This requirement can be met by using a single power supply to provide both module’s power (24V
external power) and sourcing power for loads.

General Specifications

Surrounding Air Temperature

0°C- 60°C (32°F—140°F),

Storage Temperature

-20°C—70°C (-4°F—158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800 VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 5.96 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base in a Productivi-
ty3000© system..

Use ZIPLink wiring system, see Chapter 5. Must use copper con-

eI ductors rated 75 degrees C or equivalent.
Weight 112.83 g (3.98 0z)

UL508 file E157382, Canada & USA
Agency Approvals

CE (EN61131-2%)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.
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Chapter 2: Specifications
]

P3-16TD3P Sinking/Sourcing Protected Output (continued)

LED Status

Fault Condition Fault Status Indication Operation to Reset Fault

Missing External 24VDC Second LED inrow 1is ON | Apply external 24VDC

Open Load (Note 1) Corresponding LEDS (row 2 Connect the load

Over Temperature or Over Turn the output OFF or
and 3) are ON

Load Current power cycle

Note 1: Open Load Fault is always enabled, but is only valid when output is OFF. If Open
Load Fault happens while output is ON, fault will not appear until you turn OFF output.

Wiring Diagrams

Source Single Supply  Source Double Supply Sink Double Supply

fissnk} [1SNK | [4SRC] [1SNK H{T 1
fiasi} [25WK] (z5RC] [ZSWKHH T H
fssii} ST [3sre] Sk HITH
fiesiik} &K} [asve]
- -
S [ssRe ]| [EsNKHH T H
[6ShK]} [&sRC]
(5L [7sRC]
e =L (85RC]
R -l . I:]
— £S5 [55RC]
fisnik} fioSRC]
7SR | F1SNK] fitsRe]
fzSnK fizsrc]
Sink/Source Single Supply . .
fisshieg (SIS, fizsRe]
H48RC fasni] faske]
fsSHK] resRe) | sk} frsske]
1 [fiese] figshi] fi6SRC]
e ren ) S S S e TP
VzI;C Fgc vzgc vzgc

*Denotes key location of all associated ZIPLink cables.
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Chapter 2: Specifications
[

P3-16TD3P Sinking/Sourcing Protected Output (continued)

Source r+ v INTERNAL MODULE

OUTPUT DIGITAL
ISOLATION
+24VDC 12 — 24V |
L
— |— < | |<1
[

—

Commons of both
Power Supplies
are connected.

e
Sink r+24v INTERNAL MODULE
T
DIGITAL
2aVDC ISOLATION

<1||<1

Commons of both
Power Supplies
are connected.

NOTE: If two separate power supplies are used to supply module control
logic and output, commons from both power supplies must be connected.
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- Chapter 3: Analog I/O Specifications

Analog 1/0 Modules Overview

A variety of analog 1/0 modules are available for use in local, expansion, and remote /O
bases.

Each 1/0 module is identified as an "Input”, "“Output”, or “Input/Output” module on its front
panel using the color coding scheme listed below. See Chapter 2 for discrete I/0 module
specifications, Chapter 4 for specialty module specifications and Chapter 5 for valuable
system installation and wiring information. The following pages contain the analog I/O
module specifications.

There are fifteen analog I/0 modules available. The specifications and wiring diagrams,
along with configuration and scaling information are in this chapter.

Use the hardware configuration tool in the Productivity Suite programming software to
setup the I/O modules. See the Productivity Suite help file.

Analog Input Modules Analog Output Modules Analog Input/Output Modules

Module Type
(White: Input/
Output)

Module
Part Number

Module Type
(Blue: Input)

Module Type
(Red: Output)

Module
Part Number

Module
Part Number

clolcliclclc)

Teeeseeees |

olcllc)

|
I
.
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Analog 1/0 Modules
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Chapter 3: Analog I/O Specifications.

Analog Input Modules

Productivity3000 Analog Input Modules

Part Number gﬁzqnﬁg Description See Page
P3-04ADS 4 Isolated Analog Input 3-4
P3-08AD 8 Analog Input 3-10
P3-16AD-1 16 Analog Input (Current) 3-15
P3-16AD-2 16 Analog Input (Voltage) 3-20
P3-08RTD 8 Analog RTD Input 3-25
P3-08THM 8 Analog Thermocouple Input 3-30

Analog Output Modules

Productivity3000 Analog Output Modules

Part Number gz;nnbneerlgf Description See Page
P3-04DA 4 Analog Output 3-35
P3-08DA-1 8 Analog Output (Current) 341
P3-08DA-2 8 Analog Output (Voltage) 3-46
P3-06DAS-1 6 Isolated Analog Output (Current) 3-51
P3-06DAS-2 6 Isolated Analog Output (Voltage) 3-56
P3-16DA-1 16 Analog Output (Current) 3-61
P3-16DA-2 16 Analog Output (Voltage) 3-66

Analog Input/Output Modules

Productivity3000 Analog Input/Output Modules

Number of i
Part Number Channels Description See Page
P3-8AD4DA-1 8/4 Analog Input/Output (Current) 3-71
P3-8AD4DA-2 8/4 Analog Input/Output (Voltage) 3-77
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- Chapter 3: Analog I/O Specifications

P3-04ADS Isolated Analog Input

The P3-04ADS Isolated Voltage/Current Analog Input Module provides four isolated
channels for receiving + 10VDC, 0 to 5VDC, 0 to 10VDC and 0 to 20mA signals.

cus Ce

Terminal block
sold separately;
terminal block
cover included with
module.

CH DATA

ISOLATED ANALOG INPUT
P3-04ADS  SEL

0-20mA, 0-5V, 0-10V, £10\=

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 26 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

619 (2.14 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard —

Substitution of components may impair

suitability for Class I, Division 2.
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Chapter 3: Analog I/O Specifications.
P3-04ADS Isolated Analog Input (continued)

Input Specifications

Input Channels 4 Channel-to-Channel Isolated
Module Signal Input Ranges* +10VDC, 0-5 VDC, 0-10 VDC, 0-20 mA
Resolution 15 bit + sign (0-10 V), 16-bit (all others)
+10V =305pV
Value of LSB (least significant bit) 8:?8/ Y : ;ggﬁx
0-20mA =0.610pA

0 to 65535 counts unipolar

-32768 to +32767 counts bipolar

Isolated Loop Pwr for Ext. Xmitters 20-30 VDC, current limited to < 30mA

Input Type Differential

Common Mode Rejection Ratio -75dB min. @ DC, -500kHz

+31mA, current input

+100V, voltage input

250kQ +5% voltage input

250Q +0.1% Y& W. current input

Active low pass, -3dB @ 30Hz,
-10dB @ 55Hz

1.28 ms per channel

(does not include ladder scan time)

Data Range

Maximum Continuous Overload

Input Impedance

Filter Characteristics

Sample Duration Time

All Channel Update Rate 5.2 ms

Open Circuit Detection Time Zero reading within 1s
Conversion Method Successive Approximation
Accuracy vs. Temperature +25 PPM / °C max

0.1% of range voltage, 0.2% of range
current (including temperature drift)
+0.025% of range maximum,

Monotonic with no missing codes

Input Stability and Repeatability +0.02% of range maximum after 10 min.
Full Scale Calibration Error
(not including Offset)

Maximum Inaccuracy

Linearity Error (End to End)

+0.05% of range maximum

Offset Calibration Error +0.05% of range maximum
Max Crosstalk -96dB 1 LSB
Channel to Channel Isolation 900VDC applied for 1s

Edison S500-32-R, 0.032A fuse
on current inputs only

External DC Power Required NONE for the module

Recommended Fuse (external)

* Select any two ranges via hardware jumpers. Range setting is for channels 1 and 3; and
channels 2 and 4.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.
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- Chapter 3: Analog I/O Specifications

P3-04ADS Isolated Analog Input (continued)

INTERNAL MODULE CIRCUITRY

Wiring Diagrams

3-6 | roductiic....

NOTES:

1. Shield connected to signal source common.

2. If current is chosen, I- MUST be jumpered to V-.
For example, when using 4-20 mA source for
Input 3, I3- must be connected to V3-.

Optional Transmitter
Power Supply

4-Wire Current
Transmitter

\ 4-Wire Transmitter

, CH1 ADC
ISOLATED
ANALOG
V1+ — INPUT
V2+ +——» CH2 ADC
V1- — ISOLATED
ANALOG
v2- +—» INPUT
11+
12+ +—»
2500
- — —VWW—
2500
12- — VAN
CH3 ADC
@ ISOLATED
ANALOG
V3+ — INPUT
Vit -——» CH4 ADC
ISOLATED
V3- —
ANALOG
V4- +—> INPUT
13+
14+ —>
3 . 2500
2500
U +— (P
Current Input Circuits
An Edison S500-32-R 0.032A fast-acting fuse
Unused Circuits is recommended for all 4-20mA current loops.
4 1\ 4
V-
Jumper unused I+
circuits as shown 2 Wire 4-20 mA
Transmitter
@+
PTransrsniuer‘ .
N 2-Wire Transmitter ey
Voltage Input Circuits ( Optional Transmitter
Power Supply
( 7\ _ A
— Vit = " 1y V.
4-Wire Voltage ( ( v &
Transmitter - 3Wire 420 mA
N €
Optional Transmitter
Power Supply L 3-Wire Transmitter
\__4-Wire Transmitter P
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Chapter 3: Analog I/O Specifications.
P3-04ADS Isolated Analog Input (continued)

2

To change the configuration of

the P3-04ADS module, select the
appropriate jumper position from the
adjacent Jumper Orientation Table.

P3-04ADS Jumper

J19| J18| J17| J14| J11| J8| J7| J10| J6| J9 Function
R R - - - - - | - | Enable channel 1

R R - - - - - | - | Enable channel 1 & 2
Enable channel 1,2 & 3
R R - | -| -] -1 -] - | Enable all channels
- - N| N - | -1 Y] -] Y] -|Range0-5V for
channels 1 & 3

- - Y| N - -| N| - | N| - | Range 0-10V for
channels 1 & 3

- - N| Y - -| N| - | N| - | Range +/-10V for
channels 1 & 3

- - Y| Y - -1 Y| -] Y] -| Range 0-20mA for
channels 1 & 3

- - - - N| N| -| Y| -| Y| Range 0-5V for
channels 2 & 4

_ - - - Y| N| -| N| -| N| Range 0-10V for
channels 2 & 4

- - - - N| Y| -| N| -| N| Range +/-10V for
channels 2 & 4

_ - - - Y| Y| -| Y| -| Y| Range 0-20mA for
channels 2 & 4

<|z|<|z
<|<|z|z

Legend: N = No jumper installed (open)
Y = Jumper installed

Configuration/Diagnostic Settings

Number of Channels to Scan Hardware jumpers per module
Range Selection Hardware jumpers

Input Under Range Status Bits 1 bit per channel

Output Over Range Status Bits 1 bit per channel

Module Diagnostics Failure 1 bit per module
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- Chapter 3: Analog I/O Specifications

P3-04ADS Isolated Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-04ADS module into the base
configuration.
Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
. assign a User Tagname to each input point
LR (channel) selected and to each Status Bit Item.

—-

— 4 Channel Isolated 16 Bit Sink Inputs
| o
=

fie e | () Mo Yerification and Enable Hot Swap

L Paint User Tagname
AIS32-0.2.10.1
Aals3z2-0.2.10.2
AIS32-0.2,10.3
AIS32-0.2.10.4

@[]~

Status Bit Ikem User Tagname
Module Fail=d MST-0.2.10.25 ~
Under Range (chi) M5T-0,2.10,57
Under Range (chZ) M5T-0,2,10,55
Under Range (ch3) MST-0.2.10.59
Under Range (ch4) [MS5T-0,2.10,60

B

*g

Cvwer Range (chl) M5T-0,2,10,69
Cwer Range (chZ) M5T-0.2.10.90
Over Range (ch3) MST-0,2,10,91 2
[[] Madule Configuration Camments
Maodule Info [=]9 I [ Cancel ] [ Help
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Chapter 3: Analog I/O Specifications.

P3-04ADS Isolated Analog Input (continued)
LCD Panel Display

Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears

These screens will
then auto cycle

This screen will

auto cycle with
status information /

SEL button to

toggle through
secondary displays
Note:
Error Messages: 3::355
An existing error will be R b
inserted into the cycling F-EF LACE gﬁ:ﬁ:ﬁ;led
Status Info screen. MODULE

S sl <«—— Inputis > 20 mA.
WENIEE <—— Input is < 0 mA.

Fault Messages — Appear in
place of data during a fault
condition.
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- Chapter 3: Analog I/O Specifications

P3-08AD Analog Input

The P3-08AD Voltage/Current Analog Input Module provides 8 channels for
receiving +10VDC, +5VDC, 0 to 5VDC, 0 to 10VDC, and 0 to 20mA signals.

{@.s CE

Terminal block
sold separately;
terminal block
cover included with
module.

q
DATA
ANALOG INPUT
P3-0 sel(d

CH

BAD
0-20mA, 05V, 0-10V, %10\e=

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 1.1W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any 1/O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

105g (3.73 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

ENEREEES
e
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Chapter 3: Analog I/O Specifications.

P3-08AD Analog Input (continued)

Input Specifications

Input Channels 8
Module Signal Input Ranges +10VDC, +5VDC, 0 - 5VDC, 0 - 10VDC, 0 - 20mA
Signal Resolution 16 bit

1LSB =1 count

+10V = 305pV
Resolution Value of LSB 5V = 152uV
(least significant bit) 0-5V=76pVv

0-10V =152uV

0 - 20mA = 0.305pA

0 to 65535 counts unipolar -32768 to +32767
Data Range

counts bipolar

Maximum Continuous Overload

+31mA, current input £100V, voltage input

Input Impedance

1MQ £10% voltage input
250Q +0.1%, 1/4 W current input

Hardware Filter Characteristics

Low pass 1st order, -3dB@48Hz

Sample Duration Time

455us per channel
(does not include ladder scan time)

All Channel Update Rate 4ms
Open Circuit Detection Time Zero reading within 1s (current input only)
Conversion Method Successive Approximation

Accuracy vs. Temperature

+10PPM / °C Maximum

Maximum Inaccuracy

0.1% of range voltage, 0.2% of range current
(including temperature drift)

Linearity Error (end to end)

+0.01% of range max., +10V & +5V
+0.015% of range max.,0-10 V, 0-5 V & 0-20 mA
Monotonic with no missing codes

Input Stability and Repeatability

+0.035% of range (after 10 min. warmup)

Full Scale Calibration Error
(not including offset)

+0.1% of range maximum

Offset Calibration Error

+.065% of range maximum

Max Crosstalk

-96dB

Recommended Fuse (external)

Edison S500-32-R, .032A fuse
on current inputs only

External DC Power Required

24VDC (-20% / + 25%) 33mA

Removable Terminal Block Specifications

Number of Positions

20 screw terminals

Wire Range

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width

1/4 inch (6.5 mm) maximum

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3—-0.4 N-m).
Do not over-tighten screws when installing terminal block.
Pr ivi
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- Chapter 3: Analog I/O Specifications

P3-08AD Analog Input (continued)
Wiring Diagrams

Current Sinking Input Circuits

INTERNAL MODULE An Edison §500-32-R 0.032A fast-acting
CIRCUITRY p fuse is recommended for all current loops. ” N
¥
V1+
@ CH1ADC 2-Wire 4-2_0 mA
Va2+ @ CH2 ADC Transmitter
— 1+ u 2500 + e
@ 2-Wire Transmitter sﬂgrflry
— |2+ C 250Q /
V3+ ( fuse e )
@ CH3 ADC
Var @ CH4 ADC 3-Wire Current
Transmitter
— 13+ m 2500
& o f
Ematliadl R _ 3-Wire Transmitter o e )
COM @ -
CcOoM u
@ 4-Wire 4-20 mA
V5+ :| Transmitter
CH5ADC =
Ver | — @ CHB ADC Tranomiter Power
— |5+ @ L—J 2500 L 4-Wire Transmitter )
— e | & 2500 Voltage Input Circuits
( A
e @ CH7 ADC " @)
4-Wire Voltage
Ve+ @ CH8 ADC Transmitter COM
— 7+ | [/ W) 2500 A
@ VW——re Hl Optional Transmitter
— |8+ 2500 Power Supply
24VDC- m \__4-Wire Transmitter )
C ISOLATED ' ~
- 24VDC+ u@) ANALOG »
| CIRCUIT
24 VDC User \/ POWER 3-Wire Voltage
Supplied Power Transmitter
I ISOLATED ANALOG
24 VDC U:
L CIRCUIT COMVON _ 3-Wire Transmitter Supplied Power

3—1 2 I Productivity:........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 3: Analog I/O Specifications.

P3-08AD Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-08AD module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. Select Range
type for each input. If desired, assign a User

Tagname to each input point (channel) selected
and to each Status Bit Item. m

/
[ & Channel 16 Bit Yoltage & Current Sinking Input
_E
REET w () Ma Verification and Enable Hot Swap
» Ch. Select
Paint Uset Tagnarne Al Range
1 AIS32-0.2.11.1 0-20 ma to]
2 AIS3Z-0.2.11.2 0-20 ma
3 AIS32-0.2.11.3 0-20 ma
4 AlS32-0.2.11.4 0-20 ma
A N S AIS3E-0.2.11.5 0-2Z0 ma
" B AIS32-0.2.11.6 0-20 ma 4
7 AIS3Z-0.2.11.7 0-20 ma 2
Status Bit Ttem User Tagname:
Module Failed MST-0.2.11.25 ~
Missing 24y M3T-0.2.11.26
Under Range Error (chi)  [MST-0.2.11.57
Under Range Error (chZ)  MST-0.2.11.58 —
Under Range Error (ch3)  [MST-0.2.11.59
Under Range Error (ch4)  MST-0.2,11.60
Under Range Error {chS)  M5T-0.2.11.61
Under Range Error (ché)  MST-0.2,11.62 v
ar [ oK 1 [ Cancel ] [ Help
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- Chapter 3: Analog I/O Specifications

P3-08AD Analog Input (continued)

LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

These screens will
then auto cycle

This screen will Momentarily Press

auto cycle with

status information/ SEL button to
o toggle through :

secondary displays

Note: SPARE b

Error Messages: denotes deselected [
An existing error will channel ,,__.:
7

be inserted into the
cycling Status Info

screen.

Er‘uﬂ of
=t

tus

Note: To decrease
PAC scan time, disable . " Hn—-r'n A
unused channels with ”| 1Tl ||_E Li=st

Productivity Suite
configuration software.

Y «— Input signal is OVER the maximum detectable by the module.
N/ 2)1] = =) <— Input signal = 0. (Voltage or current)
(1SS 2N <—— Input signal < 2mA. (Current only)

Fault Messages — Appear in
place of data during a fault
condition.
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Chapter 3: Analog I/O Specifications.

P3-16AD-1 Analog Input

The P3-16AD-1 Current Analog Input Module provides sixteen channels for receiving 0 to

Input Specifications

20mA input signals.

cus CG

Terminal block
sold separately;
terminal block
cover included with
module.

CH DATA

ANALOG INPUT
P3-16AD-1  seL()

0-20mA

P3-16AD-1

Input Channels 16 sinking
Module Signal Input Range 0-20 mA
Signal Resolution 16 bit

Resolution Value of LSB
(least significant bit)

0-20 mA = 0.305e-9 A per count; nA/ct
(1LSB =1 count)

Data Range

0-65535 counts

Input Type

Single-ended (1 common)

Maximum Continuous Overload

+31mA

Input Impedance

250Q £0.1% YW

Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

7ms per channel
(ladder scan time not included)

All Channel Update Rate

112ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Linearity Error (end to end)

+10 LSB maximum (£0.015% of range)
Monotonic with no missing codes

Input Stability and Repeatability

+10LSB

Full Scale Calibration Error
(not including offset)

+10 LSB maximum (+0.015% of range)

Offset Calibration Error

+10 LSB maximum

Max Crosstalk

-76dB, +10 LSB

Recommended Fuse (external)

Edison S§500-32-R, 0.032A fuse

External DC Power Required

24VDC (-20% / +25%), 20mA

ovable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS, 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEMS]
e
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- Chapter 3: Analog I/O Specifications

P3-16AD-1 Analog Input (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 21W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

105g (3.73 02)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

3-16 | roductiyic. ..

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Hardware User Manual, 4th Edition, Rev. V
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Chapter 3: Analog I/O Specifications.

P3-16AD-1 Analog Input (continued)
Wiring Diagrams

r- - - - - - = -
INTERNAL MODULE Current Input Circuits
| CIRCUITRY An Edison S500-32-R 0.032A fast-acting
fuse is recommended for current loops.
11+
@J I_\Z/L\j?\f}\_ @l ( — fuse \
12+ @ CH2 ADC
3+ | (7 00 2-Wire 4-20 mA
@ CH3 ADC Transmitter
1 Z00
4+ @ ["Ch4 ADC +24VDC U
2500 + ser
15+ =\ LJ I—\/\N‘—‘ @l Supplied Power
@ — 1 = @
16+ @ ALl CHB ADC 2-Wire Transmitter com |
17+ %) [—\/v\/\—<
) — T [ onranc]
- @ 2500 :lCHS ADC | N\
com | (/) & | LR + e L
Or—= C ]
com @ 3-Wire Current | * ( + I=—
19+ =\ l J Transmitter
@ 2500 @l +24VDC User
110+ @ CH10 ADC - Supplied Power
e | () 1200 @
@ 250 @l 3-Wire Transmitter CoM
he+ @ CH12ADC J
3 | () 1200
) i e N
114+ @ L CH14 ADC . _ fuse I+
nse | () S [ LR oA 4-Wire 4-20 mA @
@ I 2500 @ Transmitter o COM @
- A ¢
ne+ @ CH16 ADC
1 Z00
24VDC- User Supplied
ISOLATED Transmitter Power
||+ 24vDC+ @ > ANALOG
I W% CIRCUIT 4-Wire Transmitter
24 VDC User POWER  \{ J
Supplied Power )
| ISOLATED ANALOG Note: Do not connect both ends of shield.
|_ CIRCUIT COMMON
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- Chapter 3: Analog I/O Specifications

P3-16AD-1 Analog

Input (continued)

Module Configuration

P3-16AD_1
|

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-16AD-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each input point
(channel) selected and to each Status Bit Item.

—
- ¥ Automatic Module Yerification
:uw;-.._m € Mo verification and Enable Hot Swap
i Ch, Select
Poink User Tagname: l

1 Als32-0.1.1.1 v |
2 Bl53z-0.1.1.2 [
3 BI532-0.1.1.3 I7
4 nl532-0.1.1.4 7
B a1532-0.1.1.5 V
5 Als3z-0.1.1.6 v

ﬁ 7 alsiz-0.1.1.7 I
3 nI532-0.1.1.8 [
E] al532-0.1.1.9 4 Ad|

Skatus Bit Toem User Tagname
Module Failed M3T-0.1.1.25 «|
Missing 244 M3T-0.1.1.26
Under Range Errar {chl)  |MST-0.1.1.57 J
Under Range Error {chz) M3T-0.1.1.58
Under Range Error {ch3) M5T-0.1.1.59
Under Range Errar {chd)  [MST-0.1.1.60
Under Range Errar {chS)  [MST-0.1.1.61
Under Range Error {ché) MST-0.1.1.62
Under Range Error {ch7) M3T-0.1.1.63
Under Range Error {cha) M3T-0.1.1.64 ;I
Tarnibar Iadule Infa | O I Cancel | Help |

3-18 | roductiyic._..
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Chapter 3: Analog I/O Specifications.

P3-16AD-1 Analog Input (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will

then auto cycle

o This screen will

PE—1can]l auto cycle with Momentarily Press 5]
status information SEL button to H
= /| toggle through a

secondary displays

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

S

15 CH &
EHAELED G
(5]
Note: To decrease 5]
PAC scan time,
disable unused
channels with 1= 5} 1=
Productivity Suite 1 (5} 14
configuration 15 & 15
software. 16 SPARE 15
Note:
Fault Messages — Appear in B =70 <— Input current > 20mA. SPARE
- X + - denotes
place of data during a fault condition. UHDEF: Input current = 0. deselected
channel.
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- Chapter 3: Analog I/O Specifications

P3-16AD-2 Analog Input

The P3-16AD-2 Voltage Analog Input Module provides sixteen channels for receiving 0 to

10 VDC signals.

cus CE

Terminal block
sold separately;
terminal block
cover included with
module.

CH

DATA
ANALOG INPUT -
P3-16AD2 seL(]
0-10V=

P3-16AD-2

Input Specifications

Input Channels 16
Module Signal Input Range 0-10 VDC
Signal Resolution 16 bit

Resolution Value of LSB

0-10 VDC = 152uV per count

(least significant bit) (1 LSB = 1 count)

Data Range 0 to 65535 counts

Input Type Single-ended (one common)
Maximum Continuous Overload +100V

Input Impedance 250kQ (typical)

Filter Characteristics

Low Pass, -3dB @ 100Hz

Sample Duration Time

7ms per channel
(ladder scan time not included)

All Channel Update Rate

112ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+25PPM / °C maximum

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Linearity Error (end to end)

+10 LSB maximum (£0.015% of range)
Monotonic with no missing codes

Input Stability and Repeatability

+10 LSB

Full Scale Calibration Error (not
including offset)

+10 LSB maximum (+0.015% of range)

Offset Calibration Error

+10 LSB maximum

Max Crosstalk

-76dB, 10 LSB

External DC Power Required

24VDC (-20% / +25%), 41mA maximum

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

1/4 inch (6.5 mm) maximum

M3 size

Field terminals: 7-9 in./Ib (0.882—1.02 N'm)

Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

Wire Range

Screw Driver Width
Screw Size

Screw Torque

We recommend using prewired ZIPLink
cables and connection modules. See

Chapter 5. e
Terminal block cover included. If 74
you wish to hand-wire your module, £

[CONNECTION'SYSTEMS]
e

a removable terminal block is sold
separately. Order part number P3-RTB.
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Chapter 3: Analog I/O Specifications.

P3-16AD-2 Analog Input (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800 VAC applied for 1s

Insulation Resistance >10MQ @ 500 VDC
Heat Dissipation 1.4 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

105g (3.73 02)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2*)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.
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- Chapter 3: Analog I/O Specifications

P3-16AD-2 Analog Input (continued)

Wiring Diagrams [ INTERNAL MODULE
| CIRCUITRY

Vit @ CH1 ADC

var | — @ CH2 ADC

vae | ()

@ CH3 ADC

V5+ @ CH5 ADC

ver | &I @ CH6 ADC

vie | () &

@ CH7 ADC

vor [ &
com | | @
com | & @

Vo+ @ — CH9 ADC
vior | &2 @ CH10 ADC
vit+ | (7] &

@ CH11 ADC
vize | & @ CH12 ADC
visge | ()55

@ CH13 ADC
vige | & @ CH14 ADC
Vi15+ igf} — CH15ADC
V16+ CH16 ADC

24vDC- | @ L@J
ISOLATED
|_-‘| + oavpce | & @ ANALOG
| CIRCUIT
24 VDC User v POWER
Supplied Power
| ISOLATED ANALOG

CIRCUIT COMMON

Voltage Input Circuits

~
Ve o

: ©) . +
4'¥¥;'§s\rﬁi’{:2§e ( com Notes for maximum accuracy: V15

@ 1. Jumper unused inputs to common. V16+

ey

- Lcou @)

AC or DC [~ Transmitter

Power Supply
k4-Wire Transmitter

/

©)

®

3-Wire Voltage
Transmitter

24 VDC User

_ 3-Wire Transmitter Supplied Power )
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Chapter 3: Analog I/O Specifications.

P3-16AD-2 Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-16AD-2 module into the base
configuration.

Select Automatic Module Verification or No

Verification and Enable Hot Swap. If desired,
assign a User Tagname to each input point

. X
(channel) selected and to each Status Bit Item. X
-
= Qty. 16 Channel 14 Bit Woltage Sink Inputs
. & Butomatic Module Verificatiors
T
RS wi ¢~ Mo verification and Enable Hot Swap
L Ch. Select
Paint User Tagname
E Al ¥
1 AI532-0.1.1.1 e «|
B A1532-0.1.1.2 V
3 A1532-0.1.1.3 v
4 Al532-0.1.1.4 I
5 A1532-0.1,1.5 v
" d 6 A1532-0.1.1.6 I
o 7 A1532-0.1.1.7 v
<= =] A1532-0.1.1.8 v
B AIS32-0.1.1.9 v =]
Status Bit Tkem Usetr Tagname
Module Failed MST-0.1.1.25 a|
Missing 244 MST-0,1.1.26
Under Range Error {chl) MST-0.1.1.57
Under R.ange Error {ch) MST-0.1.1.58
Under Range Error {ch3) M3T-0,1.1,59
Under R.ange Error {ch4) M3T-0.1.1.60
Under Range Errar (chS)  [MST-0.1.1.61
Under Range Errar {che) M3T-0.1.1.62
Under R.ange Error {ch7) M3T-0.1.1.63
Under Range Errar (ch8)  MST-0.1.1.64 ;I
Manitar Module Info | K I Cancel | Help |
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- Chapter 3: Analog I/O Specifications

P3-16AD-2 Analog Input (continued)
LCD Panel Display

Power On

Appears
initially

These screens will
then auto cycle

Note: To decrease
PAC scan time,
disable unused
channels with
Productivity Suite
configuration
software.

Hold SEL button down to cycle through primary screens. Release button to select screen.

This screen will
auto cycle with

status information /
F

Momentarily Press
SEL button to
toggle through
secondary displays

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

I*
r

1155
IIHFIh

=S

S

5}
5]
5]

R
2

e —
15 S

Fault Messages —

I:ll‘lllE 1]
Appear in place of data 2 UHDER
during a fault condition.

—«— Input signal > 10V.

~&—— |nput signal < 0OV

Note:
SPARE
denotes
deselected
channel.
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Chapter 3: Analog I/O Specifications.

P3-08RTD Analog Input

The P3-08RTD input module provides eight differential channels for receiving RTD and

RTD Input Specifications

resistance input signals.

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

CH DATA

RTD INPUT
P3.08RTD  seL(1)
Pt100, Pt1000, jPt100, CU10, CU25, NI120

Pr ivi

Input Channels

8 Differential

Max. Common Mode Voltage

5VDC

Data Format

Floating Point

Common Mode Rejection

-90dB min. @ DC, -150dB min. @ 50/60Hz

Absolute Maximum Ratings

Fault protected input, +50V

Internal Resolution

16 bit, + 0.1°C or °F (up to 100 Hz filter)

Input Ranges
(RTD Types)

Pt100  -200°C/850°C (-328°F/1562°F)
Pt1000 -200°C/595°C (-328°F/1103°F)
JPt100  -100°C/450°C (-148°F/ 842°F)
10Q Cu. -200°C/260°C (-328°F/ 500°F)
250 Cu. -200°C/260°C (-328°F/ 500°F)

120Q Ni.  -80°C/260°C (-112°F/ 500°F)
RTD Linearization Automatic
Excitation Current (all ranges) 200pA
Accuracy vs. Temperature +5ppm per °C (maximum)
Full Scale Calibration +1°C

Offset Calibration Error

+1 count (negligible)

Linearity Error (end to end)

+0.5°C maximum, +0.01°C typical, Monotonic
with no missing codes

Maximum Inaccuracy

+1°C maximum (excluding RTD error)
(including temperature drift)

Warm-up Time

2 minutes for £0.2% repeatability

Sample Duration
(Single channel update rate)

Dependent on Digital Filter Settings --
488ms @ 10Hz, 88ms @ 50 Hz, 75ms @
60Hz, 56ms @ 100Hz, 48ms @ 250Hz

Filter Characteristics

Digital filter cutoff frequencies:
10Hz, 50Hz, 60Hz, 100Hz, or 250Hz

All Channel Update Rate

Single channel update rate times the
number of enabled channels

Open Circuit Detection Time

Positive full scale reading within 2s

Conversion Method

Sigma-Delta

External DC Power Required

None

Resistance Input S

Internal Resolution

pecifications

16 bit, .0015% of full scale range in ohms
(up to 100Hz filter)

Resistance Input Ranges and
CPU Resolution

0-10,000Q, Resolution 1Q
0-6,250Q, Resolution 0.1 Q
0-3,125Q, Resolution 0.1 Q
0-1,562.5Q, Resolution 0.1 Q
0-781.25Q, Resolution 0.1 Q
0-390.625 Q, Resolution 0.01 Q
0-195.3125 Q, Resolution 0.01 Q

Accuracy vs. Temperature

+25ppm per °C (maximum)

Full Scale Calibration

+0.02% of full scale range

Offset Calibration Error

+0.0015% of full scale range in ohms

Linearity Error (end to end)

+0.0015% of full scale range maximum at
25°C, Monotonic with no missing codes

Maximum Inaccuracy

+0.10% of full scale range
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- Chapter 3: Analog I/O Specifications

P3-08RTD Analog Input (continued)

General Specifications

Operating Temperature 0° to 60°C (32° to 140°F),
Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Heat Dissipation 0.33 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000° system.

Removable terminal block (included).

Module Location

Field Wiring The P3-08RTD module is not compatible with the
ZIPLink wiring system.

Terminal Type 20-position removable terminal block (included)

Weight 107.8g (3.79 0z)

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

Agency Approvals

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair
suitability for Class |, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

Module Diagnostics Failure 1 bit per module
Module Not Ready 1 bit per module
Channel Burn-out (RTD only) 1 bit per channel
Under-range (RTD only) 1 bit per channel
Over-range 1 bit per channel
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Chapter 3: Analog I/O Specifications.

P3-08RTD Analog Input (continued)
Wiring Diagrams

| CIRCUITRY
R1+ | [/
- [ [
R2+ ﬂ
= [ e
coMm [@M
com %
. [\S%)
R @ | CH3 RTD
= (@) INPUT Notes for maximum accuracy:
R4+ @M
re- | & @ [feditis 1. For 2-wire RTD, attach third wire
R+ @ &/ R to module common.
] M CH5 RTD + .
R @ | et . 2. R+, R-, and COM wires to an RTD must
ror | (7512 R-
&) fcre T < be equal length and type. Refer to RTD
RE (@) INPUT manufacturer's recommendations.
com @] [\S%) COM .@
com | & ) Do not use cable shield as sensing wire.
R7+ 7\ M . .
185 CH7 RTD 4. When applicable, connect shield to
R ) | “weur RTD common only, otherwise connect
%) Y,
re (@) Y to module common only. Do not
R8- Lr@ | “iNeoT connect shield at both ends.
Vv 5. Jumper unused inputs to common.
| ANALOG CIRCUIT COMMON
L - - — — —
Resistance Input RTD Input Circuits
( 2-wire RTD A
L rm
COM .@
\_ one side of a 2-wire RTD.
( 3-wire RTD h
R+ ®
( R @
\ COM (=)
N\ J
( 4-wire RTD A
R¥ =)
&)
(v ( R- @)
&)
Nole%ﬂ COLD
Leave 4th
\Wire unattached as shown. _J
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- Chapter 3: Analog I/O Specifications

P3-08RTD Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the Productivity Suite

programming software, drag and drop the P3-08RTD module

into the base configuration.

Select Automatic Module Verification or No Verification and

Enable Hot Swap. Then select Input Range, Digital Filter,

Temperature Scale and Burnout Detection. If desired, assign a
GERILAIEN User Tagname to each input point (channel) selected and to

each Status Bit Item.

—

. 8 CharygeALs Bit Resistance T¢/ frature Device

—— .

== A

[

Point  User Tagname Burnaut Error el R CrTRaEd

n N Error Error

E

- [AIF32-0.3.3.1 MST-0.3.3.41 sT-0.3.3.57 MST-0.3.3.89
2 AIF32-0.3.3.2 msT-0.3.3.42 sT-0.3.5.58 MST-0.3.3.90
3 [AIF32-0.3.3.3 MsT-0.3.3.43 sT-0.3.5.59 MST-0.3.3.91
4 AIF32-0.3.3.4 M5T-0.3.3.44 M5T-0.3.3.60 MST-0.3.3.92
5 AIF32-0.3.3.5 MsT-0.3.3.45 MST-0.3.3.61 MST-0.3.3.93
5 AIF32-0.3.3.6 MsT-0.3.3.46 MsT-0.3.3.62 MST-0.3.3.94
7 AIF32-0.3.3.7 MsT-0.3.3.47 MsT-0.3.3.63 MST-0.3.3.95
s AIF32-0.3.3.8 MsT-0.3.3.48 MsT-0.3.3.64 MST-0.3.3.96
Status Bit Ttem User Tagname:
Module Failed msT-0.3.3.25
Module Mok Ready ‘MST-D.B.B.Z?
Module Info ok | [ Cancel ] [ Help
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Chapter 3: Analog I/O Specifications.

P3-08RTD Analog Input (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary Error Messages:
; screens. Release button to select screen. An existing error will
TISPLAY e TI5F be inserted into the

Appears
initially

- cycling Status Info
screen.

These screens will
then auto cycle

SELFTEST
FrRIL
FEFLACE
MODULE

;I;hese stcreenls will / Momentarily
enavioeyse Press SEL
Channels button to toggle
Erallec: this secondary
T display.

Software Note: SPARE

Configuration denotes

Resistor Range also deselected
Charnnel= includes 0-6250, channel

0-3125, 0-1562.5,

0-781.25, 0-390.625,

and 0-195.3125.

RTD range also Fault Messages — Appear in place of data during

includes Pt100 a fault condition.

PH1000, Ni120,’ Me.a?ured t>emp. > m?x. or
resistance >= max. o

Cu10 or Cu2s. / selected range

AHD
EI

Enakble
Conbiol

Burnout detection may be set for H (high OWER

! . . Measured temp. < min. of
side) or L (low side). SIS <— colocted rangepor resistance
Data output can also be represented by OFEH is 0
°C, °F, or Q.

Digital Filter can be also be set to 50Hz,
60Hz, 100Hz and 250Hz

If open circuit between
differential input
(Rn+ and Rn-)
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- Chapter 3: Analog I/O Specifications

P3-08THM Analog Input

The P3-08THM Thermocouple Input Module provides eight differential channels for
receiving thermocouple and voltage input signals.

{@.s CE

Terminal block

sold separately;
terminal block
cover included

CH DATA N
with module.

THERMOCOUPLE INPUT
P3-

08THM  seL(]

J.E.KRSTBN,C m=

3-30 | roductiyec._..

T/C Input Specifications

Input channels 8 differential
CPU Data Format Floating point
Common Mode Range +1.25V

Common Mode Rejection

100dB @ DC and 130dB @ 60Hz

Input Impedance

>5M ohms

Maximum Ratings

Fault-protected inputs to +50VDC

Resolution

16-bit, +0.1°C or °F

Thermocouple Input Ranges

Type J -190° to 760°C (-310° to 1400°F);
Type E -210° to 1000°C (-346° to 1832°F);
Type K -150° to 1372°C (-238° to 2502°F);
Type R 65° to 1768°C (149° to 3214°F);
Type S 65° to 1768°C (149° to 3214°F);
Type T -230° to 400°C (-382° to 752°F);
Type B 529° to 1820°C (984° to 3308°F);
Type N -70° to 1300°C (-94° to 2372°F);
Type C 65°t0 2320°C (149° to 4208°F);

Cold Junction Compensation

Automatic

Thermocouple Linearization

Automatic

Accuracy vs. Temperature

+50PPM / °C maximum

Linearity Error

+1°C Maximum (+0.5°C typical),
Monotonic with no missing codes

Maximum Inaccuracy

+3°C Max (excluding thermocouple error)
(including temperature drift)

Warm-up Time

30 Minutes for +1°C Repeatability
2 minutes to reach voltage specifications

Sample Duration Time

270ms

All Channel Update Rate 2.16s

Open Circuit Detection Time 10-15 secs typical, 20 secs max.
Conversion Method Sigma-Delta

External DC Power None

Linear mV Device Input Ranges

Voltage Input Specifications

0-39.0625 mVDC,
+39.0625 mVDC,
+78.125 mVDC,
0-156.25 mVDC,

+156.25 mVDC,

0-1250 mVDC
Max Voltage Input Offset Error 0.05% @ 0° -60°C, typical 0.04% @ 25°C
Max Voltage Input Gain Error 0.06% @ 25°C

Max Voltage Input Linearity Error

0.05% @ 0° -60°C, typical 0.03% @ 25°C

Max Voltage Input Inaccuracy

0.2% @ 0° -60°C, typical 0.06% @ 25°C
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Chapter 3: Analog I/O Specifications.

P3-08THM Analog Input (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 0.36 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any /O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (included).
The P3-08THM module is not compatible with the
ZIPLink wiring system.

Terminal Type

20-position removable terminal block (included)

Weight 150g (5.3 0z)
UL508 file E157382, Canada & USA
UL 1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

* Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair suitability

for Class |, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor
3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

* Use shielded, twisted thermocouple wire that matches the thermocouple type.

Configuration/Diagnostics

Burn-out Detection: High Side/Disable 1-bit per module
°C/I°F (T/C only) 1 bit per module
Module Diagnostics Failure 1 bit per module

Burn-out (on if T/C input is open — no connection
between TCn+ and TCn-)

Channel Under-range (T/C only) 1 bit per channel
Channel Over-range (T/C only) 1 bit per channel

1 bit per channel
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- Chapter 3: Analog I/O Specifications

P3-08THM Analog Input (continued)
Wiring Diagrams

Thermocouple Input Circuits Voltage Input Circuits

N

( Ungrounded/Shielded N ( Tes
Thermocouple — Zwire @

£ Voltage ( ( Tc
‘ Transmitter ~_ @
TC- &

~ |_J-L_| Transmitt
ransmitter
%

_ ) U Power Supply )
( Grounded/Shielded N ( h

Thermocouple TC+
TC+ Load Cell =
or Tc.
‘ TC. Strain Gauge @]
T~ ~—
v
.

Excitation

L ) Power Supply )
( Thelpr:::zple h ( Voltage Divider h
TC+ D
I e—
. J J
NOTES:
1. Connect shield to thermocouple
________ signal/ground only. Do not
e LS CHI Y | TC+ connect to both ends.
TC1- u‘@ | INPUT | 5 | i . h
e | (7 . Install jumper wire on eac
Te2- % | ohene | TC- unused input, TC+ to TC-.
= INTERNAL MODULE | 3. With grounded thermocouples,
CIRCUITRY | take precautions to prevent having
e L@ TS a voltage potential between
e | & | “Weur | thermocouple tips. A voltage of
TCa+ @ &/ | 1.25V or greater between tips
e | &) @ | Ctia e | will skew measurements.
e D) =) T 4. Use shielded, twisted thermocouple
s | &) | “iNeuT | extension wire that matches the
ros: | (55) o) | thermocouple type. Use thermocouple-
o5 | S = | Sty compatible junction blocks.
@ '
|
Tc7+ | [/ |
o [ [ |
Tc8+ | [/ =
TC8- l@ ) | Cl}‘r‘\liL/TC |
~r _ — N
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Chapter 3: Analog I/O Specifications.

P3-08THM Analog Input (continued)

Module Configuration

Using the Hardware Configuration tool in the Productivity Suite
programming software, drag and drop the P3-08 THM module
into the base configuration.

Select Automatic Module Verification or No Verification and
Enable Hot Swap. Specify Temperature Scale and Burnout
Detection, and use the drop down menu to select module range
and resolution, If desired, assign a User Tagname to each input
point (channel) selected and to each Status Bit Item.

-
e 8 Channel 16 Bit Thermaocouple Input
| o
;;ml‘".;‘u () Na Yerification and Enable Hot /4ap
i Temperature Scale
Burnouk Detection |High Side Burnout Detectior/ \/
/ /
che .. Under Range Over Range
[ User Tagnarne Range By fout Error
all Error Error
1 AIF32-0.3.4.1 Type 1 My [-0.3.4.41 MST-0.3.4.57 MST-0.3.4.59 5
Z AIF5E-0.3.4.2 Type ] I\1T-D.3.4.42 M5T-0.3.4.58 M3T-0.3.4.90
% I ] AIF32-0.3.4.35 Type 1 V’ T-0.3.4.43 MST-0.3.4.59 M3T-0.3.4.91
4 AIF32-0.3.4.4 Type 1 ST-0.3.4.44 MST-0.3.4.60 M5T-0.3.4.92
5 AIF32-0.3.4.5 Type 1 M5T-0.3.4.45 MST-0.3.4.61 M3T-0.3.4.93
<] AIFEE-0.3.4.6 Type ] l M3T-0.3.4.46 M3T-0.3.4.62 M3T-0.3.4.94
7 AIF32-0.3.4.7 Type ] l M3T-0.3.4.47 MST-0.3.4.63 M3T-0.3.4.95 B
i AIF32-0.3.4.5 Type ] M5T-0.3.4.48 MST-0.3.4.64 M3T-0.3.4.96 b
Skatus Bit Ikem User Tagname
Module Failed M3T-0.3.4.25
Module Mok Ready MST-0.3.4.27
Monitor ] [ Module Info [ [0]4 ] [ Cancel ] [ Help

Productivity.

e Hardware User Manual, 4th Edition, Rev. V

3-33


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

- Chapter 3: Analog I/O Specifications

P3-08THM Analog Input (continued)

LCD Panel Display

Hold SEL button down
DISFLAY

Power On

to cycle through primary screens. Release button to select screen.

LAY DISPLAY PLAY DISPLAY
: 1T UNITS
I'.'I |:||:

These screens will
then auto cycle

This screen will
auto cycle with
status information

/|

FE—Eg

Error Messages:
An existing error
will be inserted
into the cycling
Status Info screen.

Momentarily
Press SEL
button to
toggle
through
secondary
displays

[}
i o n )

)

-1

—J T L0

Note: Volts, Celsius, or Fahrenheit

Note: To decrease
PAC scan time, disable
unused channels with
Productivity Suite
configuration software.

values are specified with the P3-08THM
Module Options configuration dialog
box ot Productivity Suite software.

Note: SPARE denotes deselected
channel.

Fault Messages — Appear in
place of data during a fault
condition.

|_|HI|EF~f ~+—— Measured temperature < min. temperature of selected range.
OFEH Ee Input signal is OPEN circuit. (Thermocouple only)
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Chapter 3: Analog I/O Specifications.

P3-04DA Analog Output

The P3-04DA Voltage/Current Analog Output Module provides four channels of +10VDC
or 4-20 mA sink/source selectable outputs.

Output Specifications

cus CE

} H Terminal block

i sold separately;
terminal block
T — cover included
Paoapa . sel() @ with module.

4-20mA, +10V=

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

Output Channels

4

Module signal output range

+10V or 4-20 mA sink or source selectable each
channel

Signal Resolution

16-bit

Resolution Value of LSB
(least significant bit)

+10V = 305uV/ count
4-20 mA = 0.244 pA/ count
1LSB =1 count

Data Range

0-65535 counts unipolar and -32768 to +32767
counts bi-polar

Output Type

Voltage outputs sourcing/sinking at 10mA max, or
Current outputs sink or source at 20mA max.

Output Value in Fault Mode

Voltage outputs OV or OmA current outputs

Load Impedance
(Minimum External Power
Supply)

>1000Q) voltage outputs )(19.2-30 VDC)

0-755 Q Sinking, 0—600 Q Sourcing (19.2 VDC)
0-875Q Sinking, 0-700 QSourcing (21.6 VDC)
0-1000 Q Sinking, 0-855 Q Sourcing (24.0 VDC)
0-1110 Q Sinking, 0-970 QSourcing (26.4 VDC)
0-1350 Q Sinking, 0-1150 Q Sourcing (30VDC)

Maximum Capacitive Load

.01uF maximum voltage outputs

Maximum Inductive Load

1 mH maximum current outputs

Allowed Load Type

Grounded

Maximum Inaccuracy (% of
range)

0.1% voltage, 0.1% current
(including temperature drift)

Maximum Full Scale
Calibration Error (not including
offset error)

+0.025% of range maximum voltage outputs
+0.025% of range maximum current outputs

Accuracy vs. Temperature

425 ppm/ °C max f.s. calibration change
(+0.0025% of range / °C)

Max Crosstalk

-80dB, 6 LSB

Linearity Error (End to End)

416 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and
Repeatability

+10 LSB after 10 minute warm-up (typical)

Output Ripple

0.05% of Full Scale

Output Settling Time

0.3 ms max, 5us min (full scale change)

All Channel Update Rate

0.6ms

Maximum Continuous
Overload

Voltage Outputs current limited to 35mA typical.
Current Outputs open circuit protected

Type of Output Protection

15VDC Peak Output Voltage
Current outputs current limited to <=20mA

Output Signal (power-up,
-down)

0V voltage outputs, OmA current outputs

External DC Power Required

94mA voltage operation 4 channels
126mA current operation 4 channels
24VDC -20% / +25%
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- Chapter 3: Analog I/O Specifications

P3-04DA Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500 VDC
Lo 2.6 W voltage outputs
Itz DEPEL e 34 W curregr]ﬂ outguts
Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

1059 (3.73 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Rangde Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
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Chapter 3: Analog I/O Specifications.

P3-04DA Analog Output (continued)
Wiring Diagrams

INTERNAL MODULE CIRCUITRY

I
|
V1+ @ voltage sink/source
con | &2 @
11— @ u 4-20 mA current sinking (D:ﬁé
11+ u @ 4-20 mA current sourcing
V2+ @ u voltage sink/source
con | &2 @
12— @ u 4-20 mA current sinking gEé
12+ u @ 4-20 mA current sourcing
24VDC+ @] =]
24VDC+ =] @]
V3+ @ u voltage sink/source
con | &2 @
13— @ u 4-20 mA current sinking g:g
13+ u @ 4-20 mA current sourcing
V4+ @ u voltage sink/source
com | &= @
14— @ u 4-20 mA current sinking g:é
14+ u @ 4-20 mA current sourcing
24VDC- @] &
l_-||+ 24VDC+ [\ @] > ANALOG
| [\ CIRCUIT POWER
24 VDC User
Supplied Power | v
| ANALOG
CIRCUIT COMMON
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- Chapter 3: Analog I/O Specifications

P3-04DA Analog Output (continued)

Wiring Diagrams (continued)

Voltage Output Current Source Output
(Field device is sinking)

24 VDC User - |-
AC or DC Supplied Power |_.
.

COM )
= @

Transmitter
Power Supply 24 VDC User
\ Supplied Power |

-

Current Sink Output
(Field device is sourcing)

+24VDC User

NOTE: Shield is connected to
common at the source device.

Install
Jumper

Transmitter
\__ Power Supply )
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Chapter 3: Analog I/O Specifications.

P3-04DA Analog Output (continued)

Configuration Settings

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-04DA module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit Item.

Range with sink/source option and Stop Mode
Value may also be assigned.

—-.
4 Channel 16 Bit Bipolar Yoltage or Cur)
@ ftomatic M
———

s wn | (O Mo Verffication and Enable Hat Swap

/ 4
L Select Stop Maode
Paint User Tagname
Range Walue
1 A0532-0,3.5.1 +/-10% o
2 a0532-0.3 5.2 +-10¥ y/ 2
3 A0532-0,3.5.3 +/-10% // o
4 A0532-0,3.5.4 +-10 % / o
L
% Status Bit Tkem User Tagname
S Module Failed sT-0.3.5.25

Missing 24V |MST-D.3.5.26

Module Info [o]:4 ] [ Cancel ] [ Help
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- Chapter 3: Analog I/O Specifications

P3-04DA Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will )
auto cycle with Momentarily Press

status informalion/ SEL button to
toggle through :
secondary displays

Error Messages:

An existing error will
be inserted into the - B
cycling Status Info MODLLE
screen.
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Chapter 3: Analog I/O Specifications.

P3-08DA-1 Analog Output

The P3-08DA-1 Current Analog Output Module provides eight channels of 4 to 20mA

sourcing outputs.

cus CG

‘:l Terminal block

sold separately;
terminal block
cover included
with module.

CH DATA
ANALOG OUTPUT
P3-08DA-1  seL()

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

Pr ivi

Output Specificatic

ns

Output Channels (commons) 8
Module Signal Output Range 4-20 mA
Output Signal Resolution 16-bit

Resolution Value of LSB

4-20 mA = 0.244 pA/ count

(least significant bit) 1LSB =1 count
Data Range 0 to 65535 counts
Output Type (sourcing) Current: 20mA max
Output Value in Fault Mode Near OmA
0-570 Q (19.2 VDC)
0-690 Q (21.6 VDC)
0-810 Q (24.0 VDC)

Load Impedance 0-930 Q (26.4 VDC)
0-1100 Q (30.0 VDC)
Minimum Load 0Q @ 0-45°C
125Q @ 45-60°C

Maximum Inductive Load 1mH

Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25ppm/ °C maximum full-scale calibration
change (+0.0025% of range / °C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (end to end)

+16 LSB maximum (+0.025% of full scale)
monotonic with no missing codes

Output Stability and Repeatability

+10 count after 10 min. warm-up (typical)

Output Ripple

0.05% of full scale

Output Settling Time

0.3 ms max, 5us min (full scale change)

All channel Update Rate

0.6 ms

Maximum Continuous Overload

QOutputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal at Power-up and
Power-down

4mA

External DC Power Required

24VDC (-20% / + 25%), 180mA
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- Chapter 3: Analog I/O Specifications

P3-08DA-1 Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 47 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any 1/O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

105g (3.73 02)

Agency Approvals

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
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Chapter 3: Analog I/O Specifications.

P3-08DA-1 Analog Output (continued)

Wiring Diagrams

FIELD WIRING

- T1+

INTERNAL MODULE CIRCUITRY

4-20 mA current sourcing CH1 DAC

- 12+

4-20 mA current sourcing CH2 DAC

- I3+

4-20 mA current sourcing

-~ T4+

CH3 DAC

4-20 mA current sourcing CH4 DAC

-<— T5+

4-20 mA current sourcing CH5 DAC

QL

I_
I
|
Dr—
— @
O —
@
Or=
- 16+ u @ 4-20 mA current sourcing CH6 DAC
- I7+ I@) u 4-20 mA current sourcing CH7 DAC
- I8+ u [@ 4-20 mA current sourcing CH8 DAC
COM @ u
COM u @
\S%)
CoMm @ Current Source Output Circuit
COM u @
—
I+
4 -20mA ( @
Load com @
Note: Shield is connected to common at the source device.
24VDC- @
1t 24VDC+ u @ ISOLATED ANALOG
[ CIRCUIT POWER
24 \VDC User

Supplied Power

V

I ISOLATED ANALOG
CIRCUIT COMMON

Pr ivi
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- Chapter 3: Analog I/O Specifications

P3-08DA-1 Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in the
Productivity Suite programming software, drag
and drop the P3-08DA-1 module into the base
configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap. If desired,
assign a User Tagname to each output point
(channel) selected and to each Status Bit Item.

A Stop Mode Value may also be assigned.
-
—_— & Channel 16 Bit Current Sourcing Analog Ouk
. @ # Tt
:m"_-._.u () Mo Verification and Enable Hok Swap
5 Poink User Tagnams 3;TEEMUdE ,
1 A0532-0,3.6.1 o] s
2 A0532-0,3.6.2 a
3 A0S3E-0.3.6.3 a
4 A0532-0,3.6.4 1]
5 A0532-0.3.6.5 a
a . £0532-0.3.6.6
— 7 A0S32-0.3.6.7 7 —
3 40532-0.3.6.8 ’ID|V
Status Bit Tkem Lser Tagname /
Module Failed MST-0.3.6.25
Missing Z4Y M3T-0,3.6.26
Monitor ] [ Module Info OF ] [ Cancel ] [ Help
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Chapter 3: Analog I/O Specifications.

P3-08DA-1 Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycIe through prlmary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will Momentarily Press

:tuatgjsyirﬁirm:;ion SEL button to
toggle through
secondary displays

Er uj q -+

Error Messages:

An existing error will
be inserted into the I *EFLAC
cycling Status Info r1| 1Tl ILE
screen.
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- Chapter 3: Analog I/O Specifications

P3-08DA-2 Analog Output

The P3-08DA-2 Voltage Analog Output Module provides eight channels of +10 VDC outputs.

@ C€ Output Specifications

Terminal block
sold separately;
terminal block
cover included
with module.

i

CH DATA
'ANALOG OUTPUT
P3-08DA-2 seL()

Output Channels 8
Module Signal Output Range +10VDC
Output Signal Resolution 16-bit

Resolution Value of LSB

+10V = 305pv/count

(least significant bit) 1LSB =1 count

Data range -32768 to +32767

Output Type (sourcing/sinking) Voltage (10mA max current)
Output Value in Fault Mode oV

Load Impedance <1000Q

Maximum Capacitive Load 0.01 pF maximum

Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25ppm/ °C maximum full scale calibration
change (+ .0025% of range / °C)

Max Crosstalk

-96 dB, 1LSB

Linearity Error (End to End)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 min. warm-up (typical)

Output Ripple

0.05% of full-scale

Output Settling Time

0.3 ms max, 5ps min (full scale change)

All Channel Update Rate (typical)

0.6ms

Maximum Continuous Overload

Outputs current limited to 40mA typical
Continuous overloads on multiple outputs
can damage the module.

Type of Output Protection

0.1uf Transient Suppressor

Output Signal (power-up, -down)

ov

External DC Power Required

24VDC (-20% / + 25%), 120mA

We recommend using prewired ZIPLink
cables and connection modules. See

Chapter 5.

Terminal block cover included. If
you wish to hand-wire your module,
a removable terminal block is sold

[CONNECTIONSYSTEMS]
="

separately. Order part number P3-RTB.
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Chapter 3: Analog I/O Specifications.

P3-08DA-2 Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800 VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3.3W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any 1/0 slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

1059 (3.73 0z)

Agency Approvals

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

1/4 inch (6.5 mm) maximum

M3 size

Field terminals: 7-9 in./Ib (0.882—1.02 N-m)

Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

Wire Range

Screw Driver Width
Screw Size

Screw Torque
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- Chapter 3: Analog I/O Specifications

P3-08DA-2 Analog Output (continued)

Wiring Diagrams

CH1 DAC

CH2 DAC

CH3 DAC

CH4 DAC

CH5 DAC

CH6 DAC

CH7 DAC
CH8 DAC

QAR

ISOLATED ANALOG

CIRCUIT POWER

I_ INTERNAL
| MODULE CIRCUITRY
|
V1+ @ voltage sink/source
V2+ [\ %) @] voltage sink/source
V3+ @ u voltage sink/source
V4+ u r@] voltage sink/source
V5+ @ u voltage sink/source
V6+ L—J @ voltage sink/source
V7+ @] u voltage sink/source
V8+ % @] voltage sink/source
COM @] [\
COM =/ @]
COM @ %)
COM &% =\
&
24VDC- @
- |+ 24vDC+ ) @]
I )
24 VDC User

Supplied Power

V

I ISOLATED ANALOG
CIRCUIT COMMON

Voltage Output Circuits

~
7\ V+ @
0-10 ( (
VDC Load COM
\w @)
AC or DC
Power Supply
- J
~
e e
+10 VDC ( (
Load COM
S ©)
Load
Power Supply
& J
~
7\ V+ @
10-0 ( (
VDC Load COM
\w )
Load
Power Supply
J
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Chapter 3: Analog I/O Specifications.

P3-08DA-2 Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P3-08DA-2 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
P3-08DA-2 Tagname to each output point (channel)
selected and to each Status Bit Item.

—t
el & Channel 16 Bit Yoltage Analog Out
B
‘?_m"..n () Mo Yerification and Enable Hot Swap
/
i Paint User Tagname Sl Gato
Yalue
1 40532-0,3.7.1 o~
2 A0S32-0.3.7.2 1]
3 A0S52-0.53.7.3 1]
4 A0S32-0.5.7.4 9
5 80532-0.3.7.5 //Z
& ' 3 40532-0.3.7.6 /o
7 £0532-0,3.7.7 ya=
3 40532-0,3.7.8 /ol
y 4
Skatus Bit Tkem User Tagname /
Module Failed MST-0,3.7.25
Missing 24Y M5T-0.3.7.26
IMonitor ] [ Module Info OF ] [ Cancel ] [ Help
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- Chapter 3: Analog I/O Specifications

P3-08DA-2 Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will
then auto cycle

This screen will A
auto cycle with . =
status Momentarily Press k1
information SEL button to o

5]

toggle through
secondary displays

Error Messages:
An existing error will
be inserted into the
cycling Status Info
screen.
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Chapter 3: Analog I/O Specifications.

P3-06DAS-1 Isolated Analog Output (Retired)

The P3-06DAS-1 Current Analog Output Module provides six channel-to-channel isolated

Output Specifications

4-20 mA outputs.

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

CH

DATA

ISOLATED ANALOG OUTPUT
P3-06DAS-1  SEL|
4-20mA

P3-06DAS-1

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

Pr ivi

Output channels (commons)

6 (6 isolated)

Module Signal Output Range

4-20 mA

Signal Resolution

16-bit

Resolution Value of LSB
(least significant bit)

4-20mA = 0.244 pAlcount
1LSB =1 count

Data Range

0 to 65535 counts

Output Type (sourcing)

Current: 20mA max (isolated)*

Channel to AUX Power Isolation

1800VDC applied for 1.8 second
(100% tested)

Channel to Channel Isolation

900VDC applied for 1.8 second (100% tested)

Output Value in Fault Mode

Less than 4mA

Load Impedance

0-750 Q

Maximum Inductive Load

1mH

Allowed Load Type

Floating or Grounded

Maximum Inaccuracy

0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+0.065% of range maximum

Maximum Offset Calibration Error

+.065% of range maximum

Accuracy vs. Temperature

+25 ppm/ °C maximum full scale calibration
change (+ 0.0025% of range / °C)

Max Crosstalk (DC, 50 Hz, 60 Hz)

-96dB, 1 LSB**

Linearity Error (end to end)

416 LSB maximum (+0.025% of full scale)
monotonic with no missing codes

Output Stability and Repeatability

+16 LSB after 10 min. warm-up (typical)

Output Settling Time

0.3 ms maximum, 5us minimum
(full scale change)

All Channel Update Rate

0.6 ms

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal (power-up, -down)

Less than or equal to 4mA***

External DC Power Required

24VDC (-20% / + 25%), 250mA

*Module generates isolated loop power for each channel
**To achieve maximum crosstalk per spec, isolation must be maintained, all

commons have to be separated

***Less than 4mA, if the module is not configured or in the RESET stage

[CONNECTIONSYSTEMS]
N
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P3-06DAS-1 Isolated Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800 VDC applied for 1.8 seconds (100% tested)
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 3.38W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

108.8 g (3.82 oz)

Agency Approvals

UL508 file E157382, Canada & USA

UL1604 file E200031, Canada & USA

CE (EN61131-2%)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS, 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.

Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 3: Analog I/O Specifications.

P3-06DAS-1 Isolated Analog Output (continued)

Wiring Diagrams

I_INTERNAL MODULE
I CIRCUITRY
| CH1 DAC
ISOLATED
ANALOG
~— ¥ |® _| ouput
2 @ CH2 DAC
— - [@] % ISOLATED
ANALOG
> 12- @ OUPUT
M = Cha DAG
Unused ISOLATED
. ANALOG
+— I3+ L@J _| ouput
- 14+ ()
@ CH4 DAC
— 3= [@] %) ISOLATED
ANALOG
— | &I @ OUPUT
—Unused | = CH5 DAC
__Unused | ISOLATED
ANALOG
— 15+ @ _| ouput
-~ 6+ u[ \
@ CH6 DAC
— 5= [@] N ISOLATED
ANALOG
> 16— @ OUPUT
Unused [\
Unused
24vVDC- @ MODULE
||+ 24vDC+ \&%) @ | | 2’8'\3/\}/355
[ { ]
24 VDC User
Supplied Power !
L . _ _
Productivi

Current Output Circuits

4-20 mA
Load

[ +
i.'
@&

NOTES:

1. Shield connected to signal source common.

2. Isolated analog outputs can work with sinking
and sourcing field devices.
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P3-06DAS-1 Isolated Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P3-06DAS-1 module into
the base configuration.

Select Automatic Module Verification or No

Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User

P3-06DAS_1 Tagname to each output point (channel) x|
selected and to each Status Bit Item.
—.
& Channel Sink Current Isolated O
=" Automatic Module Verificatior:
———
] ™ Mo Yerification and Enable Hot Swap
Paink: User Tagname Stop Mads
Walue
1 ACS32-0.1.1.1 0«
2 ACS32-0,1.1.2 1]
3 AC0S32-0,1.1.3 1]
4 ACS32-0.1.1.4 i}
S AOS532-001.1.5 D/
L] AOS32-01.1.6
"“-—1
Status Bit Item User Tagname 4
Module Failed MST-0.1.1.25 -
[Missing 24 Ma3T-0.1.1.26 =
[amitar fadule Info | QK I Cancel Help
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Chapter 3: Analog I/O Specifications.

P3-06DAS-1 Isolated Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

=
HILLIAMP
4=2mA
A\

These screens will
then auto cycle

Momentarily Press
SEL button to
toggle through
secondary displays

16-BIT
4-ZEmA

Error Messages:
The LCD display
automatically
cycles through
existing errors.
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P3-06DAS-2 Isolated Analog Output (Retired)

The P3-06DAS-2 Voltage Analog Output Module provides six channel-to-channel isolated

+10VDC outputs.

cus CE

Terminal block
| sold separately;
terminal block
cover included
with module.

CH DATA
ISOLATED ANALOG OUTPUT
P3-06DAS-2 SEL|

+10v=

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

Output channels

Output Specifications

6 (6 isolated)

Module Signal Output Range +10V

Signal Resolution 16 bit

Resolution Value of LSB 16 Bit Resolution

(least significant bit) +10V = 305uV

Data Range -32768 to +32767 counts

Output Type (sourcing/sinking)

Voltage (10mA max current)

Channel to AUX Power Isolation

1800VDC applied for 1.8 second
(100% tested)

Channel to Channel Isolation

900VDC applied for 1.8 second (100% tested)

Output Value in Fault Mode

ov

Load Impedance

<1000Q

Maximum Capacitive Load

0.01uF maximum

Allowed Load Type

Floating or grounded

Maximum Inaccuracy

+0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+.065% of range maximum voltage

Maximum Offset Calibration Error

+0.065% of range maximum

Accuracy vs. Temperature

+25 ppm/ °C maximum f.s. calibration change
(+0.0025% of range / °C)

Maximum Crosstalk

-96dB, 1 LSB

Linearity Error (End to End)

416 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 min. warm-up (typical)

Output Ripple

0.01% of full scale

Output Settling Time

0.100 ps max, 40us min (full scale change)

All Channel Update Rate

1.05ms

Maximum Continuous Overload

Outputs current limited to 15mA typical

Type of Output Protection

15VDC Peak Output Voltage

Output Signal (power-up, -down)

ov

External DC Power Required

24VDC (-20% / + 25%), 287TmA

P3-06DAS-2 was
retired 03/2024

[CONNECTIONSYSTEMS]
e
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Chapter 3: Analog I/O Specifications.

P3-06DAS-2 Isolated Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature -20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)

Environmental Air No corrosive gases permitted

Vibration IEC60068-2-6 (Test Fc)

Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation 1800 VDC applied for 1.8 seconds (100% tested)
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 58W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000°® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight 108.89 (3.82 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

Wire Range 3064 in

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS, 60°C or equivalent.

Screw Driver Width 1/4 inch (6.5 mm) maximum

Screw Size M3 size

Field terminals: 7-9 in./Ib (0.882—1.02 N-m)

Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
Pr ivi Hardware User Manual, 4th Edition, Rev. V
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P3-06DAS-2 Isolated Analog Output (continued)
Wiring Diagrams

INTERNAL MODULE CIRCUITRY

| CH1 DAC

Voltage sink/source ISOLATED

r—] ANALOG

Vi+ @ OUTPUT

ver | & )

CH2 DAC

Vi- E\—) Voltage sink/source ISOLATED

ﬁ ANALOG

v2- @ OUTPUT

CH3 DAC

Voltage sink/source Iiﬁ;ﬁTED

=) o

V3+ @ OUTPUT
V4+ u

CH4 DAC

V3 @ Voltage sink/source ISOLATED

ﬁ ANALOG

va- @ OUTPUT

CH5 DAC

@ Voltage sink/source ISOLATED

ANALOG

VS+ @ OUTPUT
V6+ LJ

CH6 DAC

Vs @ Voltage sink/source ISOLATED

ﬁ ANALOG

Ve @ OUTPUT

24VDC-
6 OUTPUT DC/DC CONVERTER
-y | 24vDC+ . ISOLATED ANALOG POWER
24 VDC User

Supplied Power

Voltage Output Circuits
V- can be either isolated or grounded.

( )
V+
= &
0-10 .
VDC Load V- B
&
Transducer
Power Supply
- J
( )
V+
:( ©
+10 VDC ( @
Load V- @
Transducer
Power Supply
- J
( )
V+
2\
-10-0
VDC Load V- D
@
Transducer
Power Supply
- J

| NOTES: Shield connected to signal source common.
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Chapter 3: Analog I/O Specifications.

P3-06DAS-2 Isolated Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P3-06DAS-2 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
P3-06DAS-2 Tagname to each output point (channel)
selected and to each Status Bit Item.

6 Channel 16 Bit Isolaked Yoltage Quk
(®) futomatic Madule Verificatiort

s i | (O Mo Verification and Enable Hot Swap

i Paint User Tagname 3taTLIIJBMDde
1 AO552-0.53.9.1 1]
z ACS52-0.3.9.2
3 £0532-0,3.9.3 /
4 £.0532-0.3.9.4 /
s £0532-0,3.9.5 J o
ﬂ__1 3 £0532-0.3.9.6 / o
Skatus Bit Ttem User Tagnarme |
Maodule Failed MST-0,3.9.25
Missing 244 MST-0.3.9.26
Tonitor ][ Module Info [o]4 ][ Cancel ][ Help
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P3-06DAS-2 Isolated Analog Output (continued)
LCD Panel Display

Power On

Appears
initially

These screens will

then auto cycle

Momentarily Press
SEL button to
toggle through
secondary displays

Error Messages:
The LCD display
automatically
cycles through
existing errors.

MISSIHG
EXTERHAL N T
Z4WIC
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Chapter

3: Analog I/O0 Specifications.

P3-16DA-1 Analog Output

The P3-16DA-1 Current Analog Output Module provides sixteen channels of 4-20 mA

sourcing outputs.

cus CE

Terminal block
sold separately;
terminal block
cover included
with module.

CH

DATA
ANALOG OUTPUT
P3-16DA-1  seL()

P3-16DA-1

Il 24VDC‘7— |
g ) S

4-20mA

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5.

Terminal block cover included. If

you wish to hand-wire your module,

a removable terminal block is sold
separately. Order part number P3-RTB.

Pr ivi

Output Specifications

Output Channels 16 (non-isolated)

Module Signal Output Range 4-20 mA

Output Signal Resolution 16-bit

Resolution Value of LSB 4-20 mA = 0.244 pAlcount
(least significant bit) 1LSB =1 count

Data Range 0 to 65535 counts

Output Value in Fault Mode Less than 4mA

Load Impedance
(Minimum External Power Supply)

0-570 Q (19.2 VDC)

0-690 Q (21.6 VDC)

0-810 Q (24.0 VDC)

0-930 Q (26.4 VDC)

0-1100 Q (30.0 VDC)

Minimum Load 0Q @ 0-45°C,
125Q@45-60°C,ambient

Maximum Inductive Load

1mH

Allowed Load Type

Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25ppm/ °C maximum full scale calibration
change (+ .0025% of range / °C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (end to end)

+16 LSB maximum (£0.025% of full scale)
monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 min. warm-up (typical)

Output Ripple

0.05% of full scale

Output Settling Time

0.3 ms max, 5us min (full scale change)

All Channel Update Rate

0.6 ms

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal at Power-up and
Power-down

4mA

External DC Power Required

24VDC (-20% / + 25%), 356mA

Hardware User Manual, 4th Edition, Rev. V
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- Chapter 3: Analog I/O Specifications

P3-16DA-1 Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 9.0 W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight

1059 (3.73 0z)

Agency Approvals

UL508 and UL1604 (Certified for Canada and USA)
CE (EN61131-2:2003)

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair

suitability for Class |, Division 2.

Removable Terminal Block Specifications

3-62 | productiyic. ..

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
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Chapter 3: Analog I/O Specifications.

P3-16DA-1 Analog Output (continued)

Wiring Diagrams

FIELD WIRING !_ INTERNAL MODULE CIRCUITRY
- 11+ 4-20 mA current sourcing CH1DAC
~ I2+ 4-20 mA current sourcing CH2 DAC
~— I3+ 4-20 mA current sourcing CH3 DAC
~— I4+ 4-20 mA current sourcing CH4 DAC
~— I5+ 4-20 mA current sourcing CH5 DAC
~— I6+ 4-20 mA current sourcing CHE DAC
~— I7+ 4-20 mA current sourcing CH7 DAC
~— 18+ 4-20 mA current sourcing CHB DAG

COM
COM
<~ IO+ 4-20 mA current sourcing

CH9 DAC

~— 110+ 4-20 mA current sourcing

- I11+ 4-20 mA current sourcing

CH11 DAC

- T12+ 4-20 mA current sourcing

-— T13+ 4-20 mA current sourcing

- I14+ 4-20 mA current sourcing

<— T15+ 4-20 mA current sourcing

<— I16+ 4-20 mA current sourcing

ik PRl

LB LB ©
©eR R R Y | W W) ©

24VDC-
S|+ 24VDC+ ISOLATED ANALOG
> CIRCUIT POWER
24 VDC User

Supplied Power

Y

| ISOLATED ANALOG
CIRCUIT COMMON

_________ Current Source Output Circuit

COoM

@@

NOTE: Shield is connected to
common at the source device.
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- Chapter 3: Analog I/O Specifications

P3-16DA-1 Analog Output (continued)

Module Configuration

Using the Hardware Configuration tool in
the Productivity Suite programming software,
drag and drop the P3-16DA-1 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
Tagname to each output point (channel)

P3-16DA-1 A
selected and to each Status Bit Item.
-
16
® -
;5..-:"..5 (") Mo Yerification and Enable Hot Swap
[ | /
Paink User Tagname S el
Value
1 A0532-0.3.10.1 |~
2 40532-0.3.10.2 i
3 A40532-0.3.10.3 0
4 A0532-0.3.10.4 0 /
5 A0532-0.3.10.5
& 1 5 A0532-0.3.10.6 //0
-
7 £0932-0,3.10.7 yA
B 40532-0,3.10.8 / o+
J
Status Bit Itemn User Tagnarme /
Module Failed MST-0.3.10.25
Missing 244 MST-0.3.10.26
Monitor ] [ Module Info oK I [ Cancel ] [ Help

Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 3: Analog I/O Specifications.

P3-16DA-1 Analog Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears

initially

UHITS
— R
4=2Bme)

These screens will
then auto cycle

o This screen will

E—-150M1 / auto cycle with Momentarily Press E"
status information/ SEL button to I|::::
2 toggle through &

secondary displays

=

10

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

0

ol

2l

[5
5

pn i }

[ el fia)
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- Chapter 3: Analog I/O Specifications

P3-16DA-2 Analog Output

The P3-16DA-2 Voltage Analog Output Module provides sixteen channels of

Output Specifications

+10VDC outputs.

cus (G

Terminal block
sold separately;
terminal block
cover included
with module.

DATA

ANALOG OUTPUT
P3-16DA-2  seL(]

*10v=

CH

P3-16DA-2

We recommend using prewired ZIPLink

cables and connection modules. See
Chapter 5.

Terminal block cover included. If
you wish to hand-wire your module,
a removable terminal block is sold

separately. Order part number P3-RTB.

3-66 || Procuctiyec. ..

Output Channels 16
Module Signal Output Range +10VDC
Output Signal Resolution 16-bit

Resolution Value of LSB
(least significant bit)

+10V = 305uV/count
1LSB =1 count

Data Range

-32768 to +32767

Output type (sourcing/sinking)

Voltage (10mA max current)

Output Value in Fault Mode ov

Output Impedance 0.2 Q typical

Load Impedance <1000Q
Maximum Capacitive Load 0.01 uF maximum
Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range
(including temperature drift)

Maximum Full Scale Calibration
Error (not including offset error)

+0.025% of range maximum

Maximum Offset Calibration Error

+0.025% of range maximum

Accuracy vs. Temperature

+25 ppm/ °C maximum f.s. calibration change
(+0.0025% of range / °C)

Max Crosstalk

-96dB, 1 LSB

Linearity Error (end to end)

+16 LSB maximum (+0.025% of full scale)
Monotonic with no missing codes

Output Stability and Repeatability

+10 LSB after 10 min. warm-up (typical)

Output Ripple

0.05% of full scale

Output Settling Time

0.3 ms max, 5us min (full scale change)

All Channel Update Rate

0.6 ms

Maximum Continuous Overload

Outputs current limited to 40mA typical
Continuous overloads on multiple outputs
can damage the module.

Type of Output Protection

0.1uF Transient Suppressor

External DC Power Required

24VDC (-20% / + 25%), 252mA

(CONNECTIONSYSTEMS]
e
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Chapter 3: Analog I/O Specifications.

P3-16DA-2 Analog Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1s
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 6.4 W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic

Any I/0 slot in any local, expansion, or remote base
in a Productivity3000°® system.

Removable terminal block (not included). Use

Module Location

Field Wiring ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included) | 20-position removable terminal block

Weight 105g (3.73 0z)
UL508 and UL1604 (Certified for Canada and USA)
CE (EN61131-2%)

Agency Approvals This equipment is suitable for use in Class |, Division

2/Zone 2, Groups A, B, C, and D or non-hazardous
locations only.

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARNING: Explosion hazard — Substitution of components may impair
suitability for Class I, Division 2.

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid'/ stranded c_onduc'tor .
3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS, 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
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- Chapter 3: Analog I/O Specifications

P3-16DA-2 Analog Output (continued)
Wiring Diagrams

FIELD WIRING . INTERNAL MODULE CIRCUITRY
V1+ @ voltage sink/source @
V2+ u @ voltage sink/source CH2 DAC
V u 1 - -
> HE® voltage sinklsource ™G3 bAC Voltage Output Circuits
V4+ voltage sink/source
CH4 DAC 4 Y
V5+ @ voltage sink/source @l Yawra\ V+ &)
V6+ = @ voltage sink/source @ 0-10
%] ) 5 Load coM (5
V7+ @ voltage sink/source @l _NZ
V8+ u @ voltage sink/source CHB DAC
COM %) AC or DC
@ Power Supply
COM [\ @
Vo+ =] voltage sink/source |—|
1 CH9 DAC
V10+ @ voltage sink/source @l
V11+ @ u voltage sink/source T CH11 DAC A s @
- _I +10 VDC
V12+ @ voltage sink/source @l Load COM @
= = - \_Z
V13+ voltage sink/source |
CH13 DAC
V14+ u @ voltage sink/source CH14 DAC
Load
V15+ @ u voltage sink/source CH15 DAC
V16+ = voltage sink/source | \ 7
CH16 DAC
24VDC- @
4 N\
-]+ 24VDC+ u ISOLATED ANALOG
P> CIRCUIT POWER 7\ V* )
24 VDC User -10-0
Supplied Power | v VDC Load com @
N Z
| IsoLATED ANALOG
CIRCUIT COMMON
_________ Load
Power Supply
. J
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Chapter 3: Analog I/O Specifications.

P3-16DA-2 Analog Output (continued)

Module Configuration

P3-16DA-2

Using the Hardware Configuration tool in

the Productivity Suite programming software,
drag and drop the P3-16DA-2 module into
the base configuration.

Select Automatic Module Verification or No
Verification and Enable Hot Swap and Stop
Mode Values. If desired, assign a User
Tagname to each output point (channel)
selected and to each Status Bit Iltem.

2

nili:i

16 Channel 16 Bit Woltage Analog Ouk

() Mo Yerification and Enable Hok Swap

Paink User Tagnarne

A0S32-0.3.11.1

4
Stop Mode
Walue

|

A0S32-0.3.11.2

A0532-0.3.11.3

AO532-0.35.11.4

ADS32-0.3.11.5

H

A0S32-0.3.11.6

AOS32-0.3.11.7

(=T I = T B RV B O =y

AO53Z-0.5.11.8

lo|clololale

&

Status Bit Ttem
Module Failed

N

User Tagnarne
M5T-0.3.11.25

Missing 24%

M3T-0.3.11.26

K I[ Cancel H Help
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- Chapter 3: Analog I/O Specifications

P3-16DA-2 Analog Output (continued)
LCD Panel Display

Power On

These screens will

then auto cycle

This screen will Momentarily Press
auto cycle with

status information/ SEL button to
- toggle through
secondary displays

e
QR Ron i o)

)

Tt

Error Messages — An existing error will be
inserted into the cycling Status Info screen.

o
5 T

A
5}
5]
5}

Ernd of

Status

MISSING
CONFIG
DATA

=

=

Meri
List

AL
DAkt

¥
=3
I
el
T
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-1 Analog Input/Output

The P3-8AD4DA-1 Current Analog Input/Output Module provides eight channels of
current sinking 0-20 mA inputs and four channels of current sourcing 4-20 mA outputs.

Input Specification

cus CE

Terminal block

sold separately;

terminal block
cover included

CH DATA .
with module.

AANALOG INPUT/OUTPUT
P3-8ADADA-1 seL (]

0-20mA IN/4-20mA OUT

P3-8AD4DA-1
INPUTS
+ I+

We recommend using prewired ZIPLink

cables and connection modules. See
Chapter 5.

Terminal block cover included. If
you wish to hand-wire your module,
a removable terminal block is sold

separately. Order part number P3-RTB.

Pr ivi

Input channels

8 (1 common)

Module Signal Input Range

0-20 mA

Signal Resolution

12-16 bit, depending on Input Resolution

Input Resolution & Update Rate
See Note 1

Fine: 7.1 ms, 0.305 pA, 16 bit
Medium: 1.78 ms, 1.22 pA, 14 bit
Coarse: 444ps, 4.88 pA, 12 bit

Data Range

0-65535 counts

Input Type

Single Ended (one common)

Maximum Continuous Overload

+31mA

Input Impedance

250Q +0.1% YW

Hardware Filter Characteristics

Low pass 1st order, -3dB @ 48Hz

All Channel Update Rate
See Note 2

Fine: 56.8 ms
Medium: 14.24 ms
Coarse: 3.55 ms

All Channel Update Rate

56.8 ms

Open Circuit Detection Time

Zero reading within 1s

Conversion Method

Successive approximation

Accuracy vs. Temperature

+15PPM / °C maximum

Maximum Inaccuracy

0.1% of range

Linearity Error (end to end)

0.015% of range maximum
Monotonic with no missing codes

Input Stability and Repeatability

+0.015% of range (after 10 min. warm up)

Full Scale Calibration Error
(not including offset)

+0.05% of range maximum

Offset Calibration Error

+.0.05% of range maximum

Maximum Crosstalk

-96dB +1-0.015% of full scale maximum

Recommended Fuse (external)

Edison S500-32-R, 0.032A fuse

External DC Power Required

24VDC (-20% / + 25%), 183mA maximum

Note 1: The Input Resolution of Fine returns 16 bit resolution. Medium and Coarse are 14
and 12 bit respectively. The 12 and 14 bit input values are scaled to 0-65535.

Note 2: Valid when all channels are set for the same Input Resolution.

EIERINTHRIER
=0
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-1 Analog Input/Output (continued)

Output Specifications

Outputs per module

4 (1 common)

Module signal output range

4-20 mA

Output Signal resolution

16-bit

Resolution Value of LSB

0.244 pAlcount

(least significant bit) 1 LSB =1 count

Data Range 0-65535 counts

Output Type Current sourcing, 20mA max
Output Value in Fault Mode <4mA

Load Impedance
(Minimum Ext. Power Supply)

0-480 Q (19.2 VDC)
0-600 Q (21.6 VDC)
0-715 Q (24.0 VDC)

0-840 Q (26.4 VDC)
0-1010 Q(30.0 VDC)
Maximum Inductive Load 1mH
Allowed Load Type Grounded

Maximum Inaccuracy

+0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+0.065% of full scale

Maximum Offset Calibration Error

+0.065% of full scale

Accuracy vs. Temperature

+15ppm/ °C maximum full scale calibration
change (+0.025% of range / °C)

Maximum Crosstalk

-96dB

Linearity Error (end to end)

+0.015% of range maximum
Monotonic with no missing codes

Output Stability and Repeatability

+.015% after 10 min. warm-up typical

Output Ripple

0.01% of Full Scale at 50/60 Hz

Output Settling Time

Rising Time 200us
Falling Time 135us
(full scale change)

All Channel Update Rate

3.55 ms

Maximum Continuous Overload

Outputs open circuit protected

Type of Output Protection

Electronically current limited to 20mA or less

Output Signal (power-up, -down)

<4mA

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

USE COPPER CONDUCTORS , 60°C or equivalent.

1/4 inch (6.5 mm) maximum

M3 size

Field terminals: 7-9 in./Ib (0.882—1.02 N-m)

Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).

Do not over-tighten screws when installing terminal block.

Wire Range

Screw Driver Width
Screw Size

Screw Torque
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-1 Analog Input/Output (continued)

General Specifications

Operating Temperature 0° to 60°C (32° to 140°F),
Storage Temperature -20° to 70°C (-4° to 158°F)
Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation | 1800VAC applied for 1s
Insulation Resistance >10MV @ 500VDC

Heat Dissipation 3.8W

Enclosure Type Open equipment

Module Keying to Backplane | Electronic
Any /O slot in any local, expansion, or remote

Module Location base in a Productivity3000° system.
Removable terminal block (not included). Use
Field Wiring ZIPLink wiring system or optional terminal block.

See Chapter 5.

Terminal Type (not included) | 20-position removable terminal block

Weight 106.99 (3.76 0z)

UL508 file E157382, Canada & USA

UL 1604 file E200031, Canada & USA

CE (EN61131-2%)

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

Agency Approvals

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair
suitability for Class I, Division 2.
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-1 Analog Input/Output (continued)
Wiring Diagrams

INTERNAL MODULE
| CIRCUITRY
1
i+ | ()
— . @ == CH1ADC
— @ ~ CH3 ADC
“ M & @ o CH4 ADC
2 —_ 15 [\ VY CH5 ADC
% @ 2500
< —, 16+ @ CH6 ADC
(W) 4 2500
5 —_ T CH7 ADC
Q @ 2500
£ 18+ ALY CH8 ADC
- @ 2500
coMm | [ @] LR
COM l_J @
com @ & Current Input Circuits
COM u D\ s ~N ‘
\é_b An Edison $500-32-R
‘Ts - 11+ @ @l = 0.032A fast-acting fuse
E 12+ ﬁ : is recommended for all
— @) CH2 DAC 2-Wire 4-20 mA 4-20 mA current |
H é\“;) Transmitter com mA current loops.
S 5+ = CH3 DAC ©
3 I 14+ @J N\ + ]1',—_]
g i &) {one pac] 2-Wire Transmitter 24VDC User
1o} COM @ \_ Supplied Power)
con_{ 0 25) r =)
.
2400 @ = ISOLATED
- |+ 24VDC+ l—J 3-Wire Current | *
I @ > é:\‘RQII_SI('I? Transmitter com
24 VDC User POWER —
Supplied Power |

ll —
; +24VDC User

| ISOLATED ANALOG L 3-Wire Transmitter Supplied Power |
CIRCUIT COMMON
L e o - — - - - )
' ) ) . 4-Wire 4-20 mA =
Note: This module includes input and output channels. Before connecting Transmitter COM =
field wiring, verify that you are connecting to the appropriate terminals. - T \8%)}

A Di User Supplied
Transmitter Power

4-Wire Transmitter

- J
Note: Do not connect both ends of shield.
Current Output Circuits

( N

- J

Note: Shield is connected to common at the source device.
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-1

Analog Input/Output (continued)

Module Configuration

P3-BAD4DA-'

—-—

BT 8

Using the Hardware Configuration tool in the Productivity Suite
programming software, drag and drop the P3-8AD4DA-1 module into
the base configuration.

Select Automatic Module Verification or No Verification and Enable Hot
Swap. Also specify Input Resolution for inputs and Stop Mode Value for
outputs. If desired, assign a User Tagname to each input and output

point (channel) selected and to each Status Bit Item.

Y

&) (o ) ()

& Channel 16 Bit Current Sink In &
4 Channel 16 Bit Current Source Out,

©F

(O Mo Verification and Enable Hot: Swap

Input / utput Stop Mode
. Input ch. Select | Input el User Tagname Vallie
User Tagname Resolution

Al 1 #0532-0.4.1.1 i
1 15320411 Fine a2 Jf  |wosaznsnz a
2 atsaz0.4.1.2 M [Fe 3/  mosiz0413 o
3 15320413 B |Fre /4 805320414 o
n AISIZ 0414 e
) AI532-0.4.1.5 Fine
3 AI532-0.4.1.6 Fre J
7 AIS32-0.4.1.7 e /|

A1532-0.4.1 ] e /| b4
Status Bit Ttem User Tagname “

Foduls Failed MST-0.4.1.25 A
issing 24 MST-0.4.1.26
Under Range Error (ch1)  |MST-0.4.1.57
Under Rangs Error (ch2)  |M5T-0.4.1.58 -
Under Range Errer (ch3)  |MST-0.4,1.59
Under Rangs Error (chd)  |M5T-0.4,1.50
Under Range Errer (chs)  |MST-0.4,1.51
Under Range Error (che)  |MST-0.4.1.62 -
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-1 Analog Input/Output (continued)
LCD Panel Display

Power On Hold SEL button down to cycle through primary screens. Release button to select screen.

Appears
initially

These screens will

then auto cycle

This screen will

atutto cy_clfe witf:_ Momentarily Press 5]
status information SEL button tO L':I
toggle through &

o
Ll

secondary displays

Error Messages — An existing error will
be inserted into the cycllng Status Info screen

. . Note:
Fault Messages — Appear in [l IR < On if input is greater than or SPARE
place of data during a fault ._E LHDER equal to 20 mA. denotes
condition. On if input is less than or deselected
q.ﬂ equal to 0 mA. channel
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-2 Analog Input/Output

The P3-8AD4DA-2 Voltage Analog Input/Output Module provides eight channels of 0-5
VDC and 0-10 VDC inputs and four channels of 0-5 VDC and 0-10 VDC outputs.

®

Input channels 8 inputs (1 common)
Input ranges 0-5V, 0-10V
Signal resolution 12—16 bit, depending on Input Resolution
0-5V Input Resolution & Update Rate Fine: 7.1ms, 76pV, 16 bit
’;I Terminal block See Note 1 Medium: 1.78 ms, 305uV, 14 bit
sold separately; Coarse: 444ps, 1.22 mV, 12 bit
terminal block 0-10V Input Resolution & Update Rate | Fine: 7.1 ms, 152uV, 16 bit
= cover included See Note 1 Medium: 1.78 ms, 610uV, 14 bit
BT e ) | With module. Coarse: 444ps, 2.44 mV, 12 bit
O:5VEO-I0VE Data Range 0-65535 counts
Maximum continuous overload +100V, voltage input
Input impedance 1MV (£ 10%) voltage input
Hardware Filter Characteristics Low pass 1st order, -3dB @ 80Hz
All Channel Update Rate Fine: 56.8 ms
See Note 2 Medium: 14.24 ms
Coarse: 3.55 ms
Conversion Method Successive approximation
Accuracy vs. Temperature +15PPM / °C Maximum
Maximum Inaccuracy 0.1% of range
Linearity Error (end to end) +0.015% of range maximum
Monotonic with no missing codes
Input Stability and Repeatability +0.025% of range (after 10 min. warm up)
Full Scale gglibration Error +0.05% of range maximum
Offset Calibration Error +0.05% of range maximum
Max Crosstalk -96dB
External DC Power Required 24VDC (-20% / +25%), 90mA maximum
Note 1: The Input Resolution of Fine returns 16 bit resolution. Medium and Coarse are 14 and 12
bit respectively. The 12 and 14 bit input values are scaled to 0-65535.

Note 2: Valid when all channels are set for the same Input Resolution.

We recommend using prewired ZIPLink
cables and connection modules. See
Chapter 5. :
Terminal block cover included. If 7Y
you wish to hand-wire your module, E
a removable terminal block is sold
separately. Order part number P3-RTB.

[CONNECTIONSYSTEVS]
=0
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-2 Analog Input/Output (continued)

Output Specifications

Output channels

4 (1 common)

Output ranges

0-10V, 0-5V

Output Signal resolution

16-bit

Resolution Value of LSB
(least significant bit)

0-5V = 76uV/count
0-10V = 152uV/count
1LSB =1 count

Data Range

0-65535 counts

Output Type

Voltage sourcing/sinking at 10mA max.

Output Value in Fault Mode

ov

Load Impedance <1125Q
Maximum capacitive load 0.01 pF maximum
Allowed Load Type Grounded

Maximum Inaccuracy

0.1% of range

Maximum Full Scale Calibration
Error (not including offset error)

+0.065% of range maximum

Maximum Offset Calibration Error

+0.065% of range maximum

Accuracy vs. Temperature

+25ppm/ °C maximum full scale calibration
change (+ 0.0025% of range / °C)

Max Crosstalk

-96dB

Linearity Error (end to end)

0.015% of full scale
Monotonic with no missing codes

Output Stability and Repeatability

+0.015% after 10 min. warm-up typical

Output Ripple

0.01% of Full Scale at 50/60 Hz

Output Settling Time

0.5 ms max, 5us min (full scale change)

All Channel Update Rate

5ms

Maximum Continuous Overload

Outputs current limited to 15mA typical

Type of Output Protection

15VDC peak output voltage

QOutput Signal (power-up, -down)

ov

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals
22-14 AWG (0.324 to 2.08 sq. mm)
Wire Range Solid / stranded conductor
9 3/64 in. (1.2 mm) insulation maximum
USE COPPER CONDUCTORS , 60°C or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum
Screw Size M3 size
Field terminals: 7-9 in./Ib (0.882—1.02 N-m)
Screw Torque Self-jacking screws: 2.7-3.6 in./Ib (0.3-0.4 N-m).
Do not over-tighten screws when installing terminal block.
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-2 Analog Input/Output (continued)

General Specifications

Operating Temperature

0° to 60°C (32° to 140°F),

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance >10MQ @ 500VDC
Heat Dissipation 25W

Enclosure Type Open equipment
Module Keying to Backplane | Electronic

Module Location

Any I/O slot in any local, expansion, or remote base
in a Productivity3000® system.

Field Wiring

Removable terminal block (not included). Use
ZIPLink wiring system or optional terminal block.
See Chapter 5.

Terminal Type (not included)

20-position removable terminal block

Weight 1059 (3.73 0z)
UL508 file E157382, Canada & USA
UL1604 file E200031, Canada & USA
CE (EN61131-2%)

Agency Approvals

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

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

WARN|NG: Explosion hazard — Substitution of components may impair

suitability for Class I, Division 2.

Pr ivi
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-2 Analog Input/Output (continued)
Wiring Diagrams

INTERNAL MODULE
| CIRCUITRY
]
vir | () CH1 ADC
T — {cH1 anc]
@ CH2 ADC
V3+ (7| LJ
@J CH3 ADC
Y R
§ V5t @ CH5 ADC
2 ve | & ) CH6 ADC
5 (O [oreac]
5 V7t @ CH7 ADC
= ve | &I @] CH8 ADC
com @ [\
com | I [@
com @] [\
com | I @]
g [ =1 oo
S var @ CH2 DAC
S va | =& CH3 DAC
= &) {cHs pac]
g o @) {ohe pac]
] com @] )
com | & @1
] [\
G| D, S0
24 VDC User ggﬁgg

Supplied Power

V

ISOLATED ANALOG
CIRCUIT COMMON

Voltage Input Circuits
( )

(@)

4-Wire Voltage ( [\S%]
Transmitter COM =

- \o%}

AC or DC Transmitter
Power Supply

4-Wire Transmitter

- J
( + N
/ 7 \ V+
. @
3-Wire Voltage
Transmitter | — /‘{ { \ COM =
Ea VT
+
.-
24 VDC User
L 3-Wire Transmitter Supplied Power
Voltage Output Circuits
( A
—~ V+
0-5VDC
Load — COoM
- J
( A
— V+
Load —
- J

Note: This module includes input and output channels. Before connecting
field wiring, verify that you are connecting to the appropriate terminals.
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Chapter 3: Analog I/O Specifications.

P3-8AD4DA-2 Analog Input/Output (continued)

Module Configuration

Using the Hardware Configuration tool in the Productivity Suite
programming software, drag and drop the P3-8AD4DA-2 module into
the base configuration.
Select Automatic Module Verification or No Verification and Enable Hot
Swap. Also specify Input Range and Input Resolution for inputs along
with Output Range and Stop Mode Value for outputs. If desired, assign
P3-BADADA-2 a User Tagname to each input and output point (channel) selected and
to each Status Bit Item.

& Channel 16 Bit Yolrage Sink In &

4 Channel 16 Bit Yoltage Source Out
(%) ukomatic Modylz Verification

(©) No Verification and Enable Hot Swap

——

1

st n
Input (- Cutput Fap tads
. Ch. Select  Input Ir\Dut W Temiens e
User Téqr\ame Range  Resolution
Al [ 1 [ACS32-0,4.2.1 0
1 AIS32-0.4.2,1 = 0-10%  |Fine 2 AOS52-0.4.2,2 0
2 AIS320.4.2.2 ) 0-10%  Fine / 3 ACS32-0.4.2.3 0
3 AlS32-0.4.2.3 o0y Fe /) 4 [A0532-0.4.2.4 0
A 4 AlS320.4.2.4 ooy Fine /,
£
- AS0425 By ne) Output Rangs Selection
6 AIS32-0.4.2.6 o-10v FI//
d Als320.4.2.7 010y e =
1532-0.4, M lo10y fFi A
Status Bit Trem User Tagname: 7/
Module Faied M5T-0.4.2.25 -~
Missing 24 M5T-0.4.2.26
Under Range Error (ch1)
Under Range Error (ch2) =
Under Range Error (ch3)  |M5T-0.4.2.59
Under Range Errar (ch)  M5T-0.4.2.60
Under Range Error (chs)  [MST-0.4.2.61
Under Range Error (che)  [MST-0.4.2.62 v

Module Info
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- Chapter 3: Analog I/O Specifications

P3-8AD4DA-2 Analog Input/Output (continued)

LCD Panel Display

initially

Hold SEL button down to cycle through primary screens. Release button to select screen.

These screens will
then auto cycle

This screen will

auto cycle with Momentarily Press
status information / SEL bUttOn to
F toggle through

Error Messages — An existing error will
be inserted into the cycling Status Info screen

secondary displays &

Fault Messages — Appear in
place of data during a fault
condition.

EAT|
i

NIERELEE ~—— Input signal is OVER the maximum
'._-;r'ﬂ LIMDER \ detectable by the module.

Input signal = 0. (Voltage)

Note:
SPARE
denotes
deselected
channel
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Chapter 4: Specialty Module Specifications

- High-Speed Pulse Input (HSI) Module Overview

The P3-HSI is a high-speed pulse (1MHz) input module. It has both differential (line
receiver, 5V max) and single ended (5-24V) inputs that accept Pulse/Direction and
Quadrature signals on each of the two independent input channels. Additionally, it has
four general purpose high-speed pulse inputs and four general purpose 5-24 VDC, 0.5
amp outputs. All inputs are isolated.

Use the hardware configuration tool in the Productivity Suite programming software to
setup the HSI module. See the Productivity Suite help file.

HSI Specifications General Specifications

ELECTRONIC CIRCUIT PROTECTION
HIGH SPEED INPUT
P3-HSI

5-24V=INPUT OR LINE RECEIVER

5-24V= SINKING/SOURCING OUTPUT (.

Module Type

Intelligent

Modules per Base

No limit

1/0 Points Used

None, mapped directly to tags in CPU

Surrounding Air Temperature

0° to 60°C (32° to 140°F)

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation 1800VAC applied for 1 second
Insulation Resistance >10MQ @ 500VDC

Heat Dissipation 576 W

Enclosure Type

Open equipment

Module Keying to Backplane

Electronic

Module Location

Any 1/O slot in any local, expansion, or remote base in a Produc-
tivity3000° System.

Use ZIPLink Wiring System, see Chapter 5. Must use copper

ey conductors rated 75 degrees C or equivalent.
Weight 113.4 g (40z)

UL508 file E157382, Canada & USA
Agency Approvals

CE (EN61131-2%)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Connector Type

Connector Specifications

IDC style header with latch, Omron XG4A-4034

Number of Pins

40 point

Pitch

0.1in. (2.54 mm)

No terminal block sold for this module;
ZIPLink required. See Chapter 5 for part
numbers of ZIPLink cables and connection
modules required with this module.

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.

Hardware User Manual, 4th Edition, Rev. V
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Power Specifications

External Power 24VDC +10% / -15%,
Class 2

Maximum Voltage 26.4VDC

Minimum Voltage 20.4VDC

Current Consumption Excluding Outputs 47mA

Maximum Current Consumption Total of the 4 Status Outputs oA

Pulse Inputs

Differential (5V) Input Specifications

Differential inputs (6 pts: 1A, 1B, 1Z, 2A, 2B, 2Z)

Isolation

Each input is isolated from other circuits

Input Signal Type, per Channel
Select

Differential

Input Volts

5VDC

Input Volts Maximum

+5.6 VDC, limited by protection

Input Impedance

200Q min., 500Q max.

Inputs Rated Current g\r:]ictySSTg\m A max.
Input Minimum ON Voltage 3.0VDC

Input Maximum OFF Voltage 1.0VDC

Input Minimum ON Current 5.0 mA

Input Maximum OFF Current 2.0 mA

OFF to ON Response Time

1A, 1B, 2A, 2B: 0.48 ms
1Z, 2Z, 3IN, 4IN: 6ms

ON to OFF Response Time

1A, 1B, 2A, 2B: 0.48 ms
1Z, 2Z, 3IN, 4IN: 6ms

Max. Input Frequency

1A, 1B, 2A, 2B: 1MHz
1Z, 2Z, 3IN, 4IN: 300kHz*

Note: The voltage difference between the input pairs must be between 3-5.6 volts.

* The Z pulse input (1Z & 2Z) is capable of capturing a 1 MHz wide pulse for the purpose of resetting an

encoder count but a 3 microsecond pause (300 kHz) is required between pulses.

Single Ended (5-24V) Input Specifications

Status Input

Single ended inputs (8 pts: 1A, 1B, 1Z, 2A, 2B,
27, 3IN, 4IN)

Isolation

Each input is isolated from other circuits

Input Volts Range

5-24 VDC

Input Volts Maximum

+34VDC, limited by protection

Input Impedance

1kQ min., 5kQ max.

Inputs Rated Current

5-24 VDC, 16mA
5.2 mAtyp. @ 5VDC
22mA max. @ 34VDC

Input Minimum ON Voltage 4.5VDC
Input Maximum OFF Voltage 2.0VDC
Input Minimum ON Current 5.0 mA
Input Maximum OFF Current 1.4 mA

OFF to ON Response Time

1A, 1B, 2A, 2B: 0.48 ms
1Z, 2Z, 3IN, 4IN: 6ms

ON to OFF Response Time

1A, 1B, 2A, 2B: 0.48 ms
1Z, 2Z, 3IN, 4IN: 6ms

Max. Input Frequency

1A, 1B, 2A, 2B: 200kHz*
1Z, 2Z, 3IN, 4IN: 200kHz*

* Inputs are not limited to this speed but single ended signals are not usually reliable above 200kHz due

to cabling capacitance.

Hardware User Manual, 4th Edition, Rev. V
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Status Output Specifications

Status Outputs 4 Outputs

Output Signal Type, per Output Current Sinking Current Sourcing
Operating Voltage' 5-24 VDC 5-24 \VDC+
Output Volts Maximum 36VDC 26.4 VDC1
Output Current Maximum 500mA 500mA

Overcurrent Protection

Short circuit detect and current limit with
automatic retry for each output

Output Self Limiting Current

1.2t0 2.4 amps

Max Inrush Current

Self limited

Output Voltage Drop

0.7VDC @0.5A

| 0.7VDC @0.5A

Thermal Protection

Independent overtemperature protection each

output
Outpu_t Voltage (_:Iamp During +45VDC _20VDC
Inductive Switching
Maximum OFF to ON Response | 25ms2
Maximum ON to OFF Response | 25ms2

Notes:

1. Operating voltage of current sourcing outputs must be no greater than external power.

2. Measured at 5VDC operating voltage, 0.5 A load current.

Resolution of Frequency Measurements

for “Fast Mode”

Input Frequency Sampling Period Resolution
1Hz to 1MHz 1000ms +1Hz
10Hz to 1MHz 100ms +10Hz
100Hz to 1MHz 10ms +100Hz
1MHz ms +1000Hz

Inaccuracy of Frequency Measurements
Due to Time Base Errors

25MHz Crystal for Time Base

Inaccuracy at 25°C, Maximum +30 PPM
Inaccuracy 0-60°C, Referenced to 25°C +30 PPM
Inaccuracy Due to Aging, Maximum +5 PPM/Year
Max Time Base Inaccuracy 0-60°C and 10 Years Operation 0.01%

Inaccuracy of Frequency Measurements:2

for “Slow Mode”

Input Frequency Step/Dir Quadrature 1X Quadrature 4X
1Hz +0.002 Hz +0.002 Hz +0.002 Hz
10Hz +0.009 Hz +0.009 Hz +0.009 Hz
100Hz +0.015 Hz +0.015 Hz +0.015 Hz
1kHz +1Hz +1Hz +1Hz

10kHz +100Hz +100Hz +100Hz
100kHz +1000Hz +1000Hz +1000Hz
1MHz +40000Hz +40000Hz +40000Hz
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Inaccuracy of Frequency Measurements:?

for “Fast Mode”

Input Frequency

Sampling Period

Step/Dir | Quadrature 1X

Quadrature 4X

1Hz

10Hz

100Hz

1kHz

10kHz

100kHz

1MHz

+1 Second

+1Hz +1Hz

+1Hz

Inaccuracy of Frequency Measurements

for “Auto Mode”

1,234

Input Frequency Step/Dir Quadrature 1X Quadrature 4X
1Hz

10Hz

100Hz +1Hz +1Hz +1Hz
1kHz

10kHz +100Hz +100Hz +100Hz
100kHz +1000Hz +1000Hz +1000Hz
1MHz +10000Hz +10000Hz +10000Hz

1. For stable input signal at given input frequency.
2. For total measurement error add the time base error to the tabulated error.

3. Maximum sample

period: 1 second.

4. Minimum sample period: 0.001.

| Module Range:

‘ Target position range +2.147 billion (32-bit signed integer)

NOTE: Refer to the I/O Module Configuration Help File Topic (P212) in the Productivity Suite
Software for more information on Mode selections.

HSI LED Indicators

ELECTRONIC CIRCUIT PROTECTION

HIGH SPEED INPUT

P3-HSI
524)== INPUT OR LINE RECEIVER

5-24V= SINKING/SOURCING OUTPUT 0.

Productivity:.s.........Hardware User Manual, 4th Edition, Rev. V

Status LEDs

4 Fault Status LEDs

One per status output( FLT1, 2, 3,& 4)

8 Input LEDs

One per status input (1A, 1B, 1Z, 2A, 2B, 2Z, IN3 & IN4)

4 Output Status LEDs

(OUT1, OUT 2, OUT3, & 0OUT4)

Note: All front panel fault LED’s blinking indicates loss of external power.
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HSI Wiring Examples

Status Inputs Wiring Diagram

5VDC to 24VDC P3-HSI

T“_ | 2k ohm

Sourcing Field Device IN3+
w
IN3-
I 2K Ohm

IN4+

IN4-

()
W

2K Ohm
+1Z

)

-1z

@
I 2K Ohm
+2Z
w
-2Z

Status Outputs Wiring Diagram

24VvDC

1
+|!

1

Sinking
Outputs

+
LOAD >

el — Sourcing
HLOADS Outputs

When 2nd power supply is used,

@
< negative terminal must
I 5 | betied to PWR- terminal. svne |+
o wﬁ

SRC — *

LOAD

PWR-I
1
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]

5V Encoder Inputs Wiring Diagram

To prevent damage to P3-HSI 5V inputs,
do not exceed 6.8 V_or 30mA on inputs _
1A, 1A, 1B, 1B, 1Z, 1Z, 2A, 2A, 2B, 2B, 2Z, & 2Z.

Encoder with 5V
Line Drivers P3-HSI

1A 169 Ohm

Sensor —

13

Belden 3105A shielded,
twisted pair, 1B
low capacitance.

pe . [F
= 1z
Tie shield to D

ground this end. Dead head shield this end.

24V Encoder Inputs Wiring Diagram

5VDC to 24VDC

low capacitance.

Yy

c[_z@y
B %\
: Tie shield to

f ground this end. Dead head shield this end.

C
Sensor |-& é Belden 3105A shielded,
z = twisted pair,
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|

Sinking 1/0 Wiring Diagram

Do not exceed 6.8V on these inputs

| 1A | A | 1B | B | 1z | 7z | 2A | A | 28 | 7B | 2 | 7 |DUT1|OUT1|0UTZ|OUT2|OUTS|0UT3| SH | SH |

SRC | SNK | SRC | SNK | SRC | SNK
I I_l—

N—
IN [ IN | IN [ IN |ouT4/ouTs[PWR|PWR
|-1A +1A[-1B [+1B | -1Z | +1Z | -2A |+2A | -2B (+2B | -2Z | +2Z 3+ | 3 | 4+ | 4 |SRC|SNK . X |

5VDC 777

to Panel

24VDC ouT4 GND.
IN3+  [JIN4+

[IRSERSE

OUT1, OUT2, OUT3, & OUT4
SNK are 500mA Max. Load

Sourcing 1/0 Wiring Diagram

Do not exceed 6.8V on these inputs

s B 7 355 55 57 |OUT1|OUT1(OUT2(OUT2(OUT3|OUT3
([ [o[s[[n [ [5]=]5]= = bbbt =]

S T

IN
3+

IN | IN
3 |4

IN|ous|
4- | SRC

OUT4{PWR [PWR
SNK | +

OUT1, OUT2, OUT3, & OUT4
SRC are 500mA Max. Load

4—8 I Productivity.......... Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 4: Specialty Module Specifications

High-Speed Output (HSO) Module Overview

The P3-HSO is a high-speed (1MHz) output module that supports Pulse/Direction, Up/
Down and Quadrature pulse output on each of the two independent output channels.
It has both line driver and open drain outputs. Additionally, it has six general purpose
high-speed inputs and four general purpose outputs. Simple move, velocity move, and
additional high level instructions make it easy to implement the application’s motion

profile.

Use the hardware configuration tool in the Productivity Suite programming software to
setup the HSO module. See the Productivity Suite help file.

For applications requiring specialized motion control, consider the PS-AMC module.

ELECTRONIC CIRCUIT PROTECTION
HIGH SPEED OUTPUT

P3-H
524/= OUTPUT OR LINE DRIVER
524/=INPUT

General Specifications

Module Type

Intelligent

Modules per Base

No limit

1/0 Points Used

None, mapped directly to tags in CPU

Surrounding Air Temperature

0° to 60°C (32° to 140°F)

Storage Temperature

-20° to 70°C (-4° to 158°F)

Humidity 5 to 95% (non-condensing)
Environmental Air No corrosive gases permitted
Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)

Field to Logic Side Isolation

1800VAC applied for 1s

Insulation Resistance

>10MQ @ 500VDC

Heat Dissipation

6.26 W

Enclosure Type

Open equipment

Agency Approvals

UL508 file E157382, Canada & USA
CE (EN61131-2%)

Module Keying to Backplane

Electronic

Module Location

Any /O slot in any local, expansion, or remote base in a
Productivity3000° System.

Field Wiring

Use ZIPLink Wiring System, see Chapter 5. Must use copper
conductors rated 75°C or equivalent.

Weight

114g (40z)

*Meets EMC and Safety requirements. See the Declaration of Conformity for details.

Connector Type

Connector Specifications

IDC style header with latch, Omron XG4A-4034

Number of Pins

40 point

Pitch

0.1in. (2.54 mm)

No terminal block sold for this module;
ZIPLink required. See Chapter 5 for part
numbers of ZIPLink cables and connection

modules required with this module.

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.
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|

Power Specifications

0/ /_1 50,
External Power 24VDC +10%/-15%,

Class 2
Maximum Voltage 26.4VDC
Minimum Voltage 20.4 VDC
Current Consumption Excluding Outputs 130mA

Maximum Current Consumption Total of the 4 Status Outputs | 2A

Pulse Outputs Specifications

Pulse Outputs 2 Channels

Selectable for pulse & direction, up/down or
quadrature

RS-422 Line Driver Open Drain FET
Output Signal Type, per Channel Select | Current Sinkingand | Outputs

Output Pulse Type, per Channel Select

Sourcing Current Sinking
Output Volts RS-422 levels 24VDC
Output Volts Maximum 5VDC 36VDC
Protection for Overcurrent and Short Current limit and Current limit and Ther-
Circuit to Power Thermal shutdown2 | mal shutdown1
Protection Short to Ground Yes Yes

. Output current limit -

Overcurrent Trip Level +200MA max.2 100mA minimum
Maximum Continuous Output Current +60mA 40mA
Max Switching Frequency, 1m Cable 1MHz 500kHz*
Max Switching Frequency, 10m Cable 1MHz 200kHz*

Notes:

1. Any fault shuts off the output. Fault is indicated and output is kept off until a new move
start is received.

2. RS-422 thermal faults auto reset after device cool down.

* Outputs are not limited to these speeds but single ended signals produced by the FETs are
not usually reliable above these speeds due to cabling capacitance.

Status Input Specifications

Status Input 6 inputs
0 Each status input is individually isolated from all
Isolation L
other circuits
Input Volts Range 5-24 VDC
Input Volts Maximum +34VDC, limited by protection
Input Impedance 1kQ min., 5kQ max.
5-24 VDC, 16mA
Inputs Rated Current 5.2mAtyp. @ 5VDC
22mA max. @ 34VDC
Input Minimum ON Voltage 4.5VDC
Input Maximum OFF Voltage 2.0VDC
Input Minimum ON Current 5.0 mA
Input Maximum OFF Current 1.4 mA
OFF to ON Response Time 4ms
ON to OFF Response Time 4ms

4-10 I Productivity.s,.......Hardware User Manual, 4th Edition, Rev. V
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Status Output Specifications

Status Outputs 4 Outputs
Output Signal Type, per Output Current Sinking Current Sourcing
Operating Voltage! 5-24VDC 5-24\V/DC'
Output Volts Maximum 36VDC 26.4 VDC'
Output Current Maximum 500mA 500mA
©vercurrent Protection Short CirCl;Jit detect, overcurrent

shutdown
Output Self Limiting Current 1.2t0 2.4 amps
Max. Inrush Current Self limited
Output Voltage Drop 0.7VDC @0.5A \ 0.7VDC @ 0.5A
Thermal Protection Independent overtemperature protection each output
Outpu_t Voltage C_Zlamp During +45VDC -20VDC
Inductive Switching
Maximum OFF to ON Response 25ms?
Maximum ON to OFF Response 25ms?

Notes:

1. Any fault shuts off the output. Fault is indicated and output is kept off until a new move start is received.
2. Operating voltage for current sourcing outputs must be less or equal to the External power.

3. Measured at 5V operating voltage, 0.5 A load.

Resolution of Frequency Output

Measurements

Output Frequency Resolution
1kHz 0.01 Hz
10kHz 0.67 Hz
100kHz 67Hz
1MHz 6622Hz

Inaccuracy of Output Frequency Due to
Time Base Errors

25 MHz Crystal for Time Base

Inaccuracy at 25°C, Maximum +30 PPM
Inaccuracy 0-60°C, Referenced to 25°C +30 PPM
Inaccuracy Due to Aging, Maximum +5 PPM/Year
Max Time Base Inaccuracy 0-60°C and 10 Years Operation 0.01%

Module Range: Target position range +2.147 billion (32-bit signed integer)
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HSO LED Indicators

Status LEDs

6 Fault Status LEDs

One per pulse output and one per status output
(FLT1,2,3,4,5&6)

6 Input LEDs

One per status input (IN1, 2, 3, 4, 5 & 6)

8 Output Status LEDs

(OUT1A &1B, OUT 2A & 2B, OUT3, 4, 5 & 6)

ELECTRONIC CIRCUIT PROTECTION
HIGH SPEED OUTPUT

P3-HSO
524= OUTPUT OR LINE DRIVER
524)== INPUT

HSO Wiring Examples

Note: All front panel fault LED'’s blinking indicates loss of external power.

Status Inputs and Outputs

——Wv—
IN1+
Y
IN1- [
IN2+
£
IN2:
[E— ——Wv—
Y

IN3+ [

Inputs svDCto24vDc  P3-HSO

IN3.

|
@@@@@@

+
LOAD

When 2nd power
,‘9 supply is used, minus 5VD1%

2 side must be tied to 24VDC —(
o PWR- terminal.

+
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Sinking Pulse Output Wiring Diagram

P3-HSO

o—

1A SNK @*H‘_@ PULSE -
COM ) ) OPTO PWR

L P@ DIR -

Stepper Amp #1

1B SNK ()
com ) )
SHLD ) Belden 3105A shielded,
twisted pair,
;7 low capacitance.
Stepper Amp #2
2ASNK ()—— ( ) () PULSE -
com & +——() OPTO PWR
2B SNK %*ﬁ (") 7) DIR -
com )
/J7 ! ?ad head shield
P3-HSO Pulse outputs \Tle shield to panel oy

rated 40 mA maximum ground this end only.

Line Driver Pulse Output Wiring Diagram

Receivers

P3-HSO

Belden 3107A shielded,
twisted 1.5 pair,
low capacitance.

)

Dead head shield »

this end-
Tie shield to panel
ground this end only.

P3-HSO

SHLD
|

SureServo Wiring Diagram

Belden 3105A

low capacitance.

\—Tle shield to panel

ground this end.

Dead head shield
this end.

shielded, twisted pair,

SureServo2

35

Pull-hi_S
Sign
/Sign

Pull-hi_P

Pulse

9908 © 9098

[Pulse

GND
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SureStep Wiring Diagram

P3-HSO m SureStep Driver #1
1A SNK @:@ ) STEP -
COM () STEP +
1B SNK () ) DIR +
COM ) ) DIR -
SHLD @7 Belden 3105A shielded,
twisted pair,
low capacitance.
m SureStep Driver #2
2A SNK @:@ @i@ STEP -
COM @7 ' YW\ @ STEP +
2B SNK ) T WA DIR +
com Q- , ‘1 7 DIR -
Dead head shield + \
P3-HSO Pulse outputs this end. -V Pick Resistor
rated 40 mA maximum Tie shield to panel V1 1/4W resistor
ground this end only. 24V, Use 2.2K ohm
20V, Use 1.8K ohm
15V, Use 1.2K ohm
12V, Use 750 ohm
10V, Use 560 ohm
5V, None required
Sinking 1/0 Wiring Diagram
B T [ [oonl g 0 8 oo i oo e ] o[ 5]
—1]
w8 oo 2o e [ 8 foou] 2 oo Pume)
NP ] ~1 N——]
_ru:
’_/ N—r]
— 1A 18| | OUT3| ouT4 ouT6 Panel
SNK SNK SNK| SNK SNK
— — 1 - ] GND.
INt+ IN2+§ IE;’] g] %] 2 [%]
2A 2B (0TS
5\(°DC € §IN3+ §IN4+ §IN5+ §IN6+ SNK SNK [ SNK 24VDC
24VDC |+ I:%EI |E§]
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Sourcing 1/0 Wiring Diagram

IN [IN|IN
1+ | 1- | 2+

Izrf | " | 7 |COM| | B | w |COM| 18 0un|oun|oum|ouu|ou75|ou75| sH | H |

1A
SNK SNK | SRC | SNK | SRC | SNK | SRC | SNK

IN N[N [N IN N[N IN = 24 = 28 [ouTs|ouTs[PWR|PWR
| 3+| 3- | 4+ | 4- | 5+| 5- | 5+| 6- |2A | A |COM|SNK 8|8 |COM|SNK|SRC|$NK| + | - |
NP \—]
——r]
— | S - W—
N
Panel
enp. 77
\
ouT3 out4|  ouTs ouTe
SRC SRC SRC SRC
5| S 1 1)
S 5 5 5
IN4-  [JIN5- []IN6-
+| 24VDC
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- High-Speed Module Tester Utility

The High-Speed Module Tester is a software utility that allows a user to test P3-HSO and
PS-AMC module’s inputs and outputs. It is highly recommended that you simulate your
P3-HSO and PS-AMC functions before attempting to control the module from your CPU
program. This software utility, seen below, can be useful with debugging, confirming field
wiring and verifying external device operation.

AMC-1-AXIS1 | AMC-1-AXIS-2| AMC-1-AXIS-3| AMC-1-AXIS—4 [P Gy  EERmmE
{pulzes) (pulzes/=zec) {pulzes)
4 [inout Status adis1| 321898 500 0
Velocity 500 | pulses/sec State
BN | mxis2| 6572986 10000 0
Acceleration 1000 | pulses/sec® N2 POS CAP O
Decelerati 1000 2 R 0 Axis 3 12991787 -20000 0
eceleration pulses/se N4 LIMIT 1 0O Xis o -
) " ) N5 LIMIT 2 O
Output Direction () Positive (") Negative e 0 Axis 4 63930 100 0
Send Edit(s) rOutput Status / Control
State Edit
ouT1GP O O
Stop Abart OUT3 ATR O O
Start Monitoring Stop Monitoring Help

Refer to the Productivity Suite help file for more information on the High-Speed Module
Tester Utility.
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P3-SCM Serial Communications Module

The P3-SCM is a 4-port serial communications module capable of Modbus, ASCII and
Custom Communications Protocols. The P3-SCM is also able to power the C-more Micro
through RS-232 (Port 1 only) for use with the Productivity3000®.

This module contains (4) RS-232 (RJ12) ports half or full duplex, (1) RS-485 port (4-wire
terminal block) half duplex, all supporting Modbus RTU Master/Slave, ASCII In/Out and
Custom Protocol up to 38.4K baud rate.

General Specifications

P3-SCM Specifications

SERIAL COMMUNICATIONS MODULE
P3-SCM

RS-232, RS-485

Module Type Intelligent
Modules per Base Base size limited, 11 Max
Modules per Group 11 Max

1/0 Points Used

None, mapped directly to tags in CPU

Field Wiring Connector

4 -RJ12, 1 - 4 Position Terminal Block

Operating Temperature

0° to 60°C (32° to 140°F)
IEC 60068-2-14 (Test Nb, Thermal Shock)

-20° to 70°C (-4° to 158°F)
IEC 60068-2-1 (Test Ab, Cold)

ol Izl IEC 60068-2-2 (Test Bb, Dry Heat)
IEC 60068-2-14 (Test Na, Thermal Shock)
S . -
Hurnidity 5 to 95% (non-condensing)

IEC 60068-2-30 (Test Db, Damp Heat)

Environmental Air

No corrosive gases permitted
(EN61131-2 pollution degree 1)

Vibration IEC60068-2-6 (Test Fc)
Shock IEC60068-2-27 (Test Ea)
Field to Logic Side Isolation | None
Insulation Resistance No Isolation

NEMA ICS3-304

IEC 61000-4-2 (ESD)
e 100/ 11 e

RFI, (145MHz, 440MHz 5W @ 15cm)

IEC 61000-4-3 (RFI)

Any I/O slot in any local, expansion, or remote base
in a Productivity3000 System.

Weight 260g (90z)

UL508 file E157382, Canada & USA

CE (EN61131-2007)

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

Removable Terminal Block Specifications

Number of Positions 4 Screw Terminals, 3.5MM Pitch
16—28 AWG, Solid/Stranded Conductor
“Use Copper Conductors, 75°C or Equivalent”.
TW-SD-VSL-1 (recommended)
S Screw Torque 0.4 N'm
Terminal Connector i\"' ' -
included. :ll RS-485 Cable Options

Ll

Module Location

Agency Approvals’

Wire Range

Screwdriver Size

Removable RS-485 i:.

Recommend L19827-100, L19827-500, L19827-1000 or
Belden #9841

Recommended

NOTE: The most recent Productivity Suite software and firmware versions may be required to
support new modules and new features.
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PORT 2/3
-RS-232

PORT 4 L

- Software Configurable
- RS-232 or RS-485

- 16 LEDS

SERIAL COMMUNICATIONS MODULE!
P3-sCM

RS-232, RS-485

STATUS DISPLAY

- Shows communication
status for each port

- Provides 5V, 210mA
power for the C-More Micro

P3-SCM Configuration Options

Configuration Item

Port 1 (RS-232)

Ports 2, 3 & 4 (RS-232)

Port 4 (when RS-485)

Protocol Selections

Disabled, Modbus RTU, ASCII/Custom

Data Rate 1200,2400,4800,9600,19200, 33600, & 38400

Parity None, Odd or Even

Data Bits# 7 or 8 Bit

RTS Off Delay Time None, or 0-5,000 ms N/A
RTS On Delay Time1 None, or 0-5,000 ms N/A

Modbus Character Timeout2

None, or 0-10,000 ms

Communication Timeout (Timeout
between query and response)

100-30,000 ms

Response/Request Delay Time

N/A

None, or 1-5,000 ms

Comm Heartbeat Value2 2-1,000 s

Node Address (Station) 1to 247

CTS N/A Ignore, Wait, System Input3 N/A

Enable/Disable CTS Wait Timeout N/A Enable Timeout, Disable Timeout N/A
(Never Timeout)

CTS Wait Timeout N/A 100-999,900 ms N/A

RTS On, Off, Assert During Transmit, System Output N/A

Port 4 RS-485 2-Wire Mode

N/A

Disable, Enable

MODBUS Port Security

Read/Write, Read Only

1. For “None” selection with Modbus RTU protocol, Modbus.org minimums are used. This minimum is 3.5 character times up to 19, 200 baud

rate and 1.75 ms over 19,200 baud rate.
. Only applies to MODBUS messages

2
3. CTS signal is only provided on Ports 2, 3 & 4
4. 7-bit data is only supported with Odd or Even parity

4-18 I Productivityu.......
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Port 1 RS-232 Specifications

Port Name RS-232
Non-isolated RS-232 DTE port connects the
P CPU as a Modbus/ASCII master or slave to a
P peripheral device. Includes ESD and built-in
surge protection.
Data Rates Selectable, 1200, 2400, 4800, 9600, 19200,

33600 and 38400.

+5V Cable Power
Source

210mA maximum at 5V, £ 5%. Reverse
polarity and overload protected.

TXD RS-232 Transmit output

RXD RS-232 Receive input

RTS Handshaking output for modem control.
GND Logic ground

Maximum Output Load

(TXDIRTS) 3kQ, 1,000pf

Minimum Output

Voltage Swing BV

Output Short Circuit

Protection 15mA

Port Status LED

Red LED is illuminated when active for TXD,
RXD, RTS

Ports 2, 3 and 4 RS-232 Specifications

|

6-pin RJ12 Female
Modular Connector

DV-1000CBL
Serial Cable.

Pin # Signal
1 GND Logic Ground
2 +5V 210mA Maximum
3 | RXD RS-232 Input
4 [ TXD RS-232 Output
5 | RTS RS-232 Output
6 GND Logic Ground

Port 1 has 5 volts available
to power AutomationDirect
C-More Micro Panel
(Monochrome only).

Port Name RS-232 6
Non-isolated RS-232 DTE port connects the T
D, CPU as a Modbus/ASCII master or slave to a
P peripheral device. Includes ESD and built-in 1
surge protection.
Data Rates Selectable, 1200, 2400, 4800, 9600, 19200, 6-pin RJ12 Female
33600 and 38400. Modular Connector
TXD RS-232 Transmit output
RXD RS-232 Receive input Pin # Signal
RTS Handshaking output for flow control. 1 | GND Logic Ground
— 2 | cTs RS-232 Input
CTS Handshaking input for flow control. 3 | RXD RS-232 Input
GND Logic ground 4 | TXD RS-232 Output
Maximum Output Load | 4 4 1000¢ 5 | RTS RS-232 Output
(TXDIRTS) » 1,000p 6 | GND Logic Ground
Minimum Output
Voltage Swing BV
Output Short Circuit
Protection 15mA
Red LED is illuminated when active for TXD,
Port Status LED RXD, RTS

Productivity.......... Hardware User Manual, 4th Edition, Rev. V I 4—1 9
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RS-232 Ports 1, 2, 3 and 4 Ilslcr)lrtisSpeclflcatlons for RS-232

Sp?eii?f::tlig?ls Options Units
Data Rate Seting | 1200200000900, 19200 | g
Data Rate Error 2 %
Data Bits Setting? 7or8 Bits
Stop Bits Setting 1 Bits
Parity Setting None1, Odd or Even Parity
Data Transmission Half duplex or Full duplex2 N/A
Network Point-to-Point N/A

Electrical Specifications Min Typ Max Units
Output ON

(3KQ, 1000pF Load) 50 | 52 Volts
Output OFF

(3kQ, 1000pF Load) 52 |50 Volts
Output Short-Circuit 15 mA
Current

Short-Circuit Duration No Limit | Seconds
Output Resistance 300 Ohm
Input ON Threshold 1.6 24 Volts
Input OFF Threshold 0.6 1.2 Volts
Input Resistance 3k 5k 7k Ohm

1. 7-bit data are only supported with odd or even parity
2. Full duplex is only supported for ASCIl/Custom Protocol

Port 4 (RS-485 Configuration) G
Port Name RS-485 ‘ R
Non-isolated RS-485 port connects the CPU as a |
Description Modbus/ASCII master or slave to a peripheral device. ‘ +
P Includes ESD/EFT protection and automatic echo |
cancellation when transmitter is active.
Selectable, 1200, 2400, 4800, 9600, 19200, 33600 and
Data Rates
38400.
TXD+/RXD+ RS-485 transceiver high " N
TXD-/RXD- RS-485 transceiver low Pin# [ Signal
GND Logic ground G GND
Input Impedance 19kQ - TXD-/RXD-
Maximum load rsgsgzélgrssc:;\/ee;h199nk£ each, 60Q termination (two 120Q + TXD+/RXD+
Outout Shor-Cirutt TERMINATION
Utput Short-tireul +250mA, thermal shut-down protection
Protection

Electrostatic Discharge
Protection

+8KV per IEC1000-4-2

Electrical Fast
Transient Protection

42KV per [EC1000-4-4.

Minimum Differential
Output Voltage

1.5V with 60Q load

Fail safe inputs

Logic high input state if inputs are unconnected

Maximum Common
Mode Voltage

-7.5V to 12.5V.

Port Status LED

Red LED illuminated when active for TXD and RXD

Cable Options

Recommend L19827-100, L19827-500, L19827-1000

or Belden #984

Hardware User Manual, 4th Edition, Rev. V
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RS-485 Port 4

Line Specifications for RS-485
Port

Electrical Specifications Min Type Max Units e

- - - - ine . ’
I(Ig(l)vgrlolllgf)erentlal Output | , 5 Volts Specifications Options Units

Data Rate Setfi 1200,2400,4800,9600,19200, Baud
Driver Common-Mode 3 Volts ata Rate Seling | 33500 g 38400 au
Ouifpuii Data Rate Error +2 %
ICD:river Short-Circuit Output 250 mA Data Bits Setting 7or8 Bits
t

arren Stop Bits Setting 1 Bits
Short-Circuit Duration imit | Sec Parity Settin None®, Odd or Even Parit
(Thermal Shutdown) NoLimit | e Y g . y

Data Transmission | Half duplex N/A

Receiver Differential Input - - -
Threshold 200 mV 1. 7-bit data are only supported with odd or even parity
Receiver Common-Mode 7 12 Volts
Input
Input Resistance 12k Ohm
Termination Resistance '
(TB jumper wire ‘T’ to “+') 120 Ohm g
Cable Length D
(38400 BAUD max.) 1200 Meters

P3-SCM LED Indicators

RS-232, RS-485

SERIAL COMMUNICATIONS MODULE
P3-SCM

Install Jumper between ‘T’ and
‘+’ to terminate network node.

* Jumper not included

Diagnostic LEDs

LED Port 1 Port 2 Port 3 Port 4
RXD X X X X
TXD X X X X
RTS X X X X
CTS X X X

5V X

-

. All RS232 & RS485 LED’s reflect the actual electrical level of the signal, there

is no direct firmware control of LED’s

. RS232 LED’s RXD, TXD, RTS & CTS are turned ON when their voltage on the

RS232 wire is postive
a - This occurs when the UART 1/O signal is low (GND)
b - They are turned OFF when the voltage on the RS232 wire is
negative

. RS485 LED’s RXD, TXD, RTS & CTS are turned ON when the UART I/O

signal is low (GND)

. 5V LED is ON when 5V power is good, 5V LED is OFF when 5V is shorted to

ground

Port 4 LED Behavior

Port 4 TX RTS CTS
. . ON when
Flickers on Flickers on
RS252 | RXD activity,| TXD activity,| On 1" asserted, OFF
OFF when OFF when o otherwise
) ) otherwise
RS485 | idle idle Always OFF
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Chapter 5: Installation and Wiring

Safety Guidelines

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

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

Plan for Safety

The best way to provide a safe operating environment is to make personnel and equipment
safety part of the planning process. You should examine every aspect of the system to
determine which areas are critical to operator or machine safety. If you are not familiar
with CPU 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

WARNING: The control program must not be the only form of { =
protection for any problems that may result in a risk of personal o @
injury or equipment damage. ¢ (5)
The publications mentioned provide many ideas and @
requirements for system safety. At a minimum, you OY ;
should follow these regulations. Also, you should use
the following techniques, which provide three levels of Jam Turn off
system control. Detect Saw

1. Orderly system shutdown sequence f

in the CPU control program.

2. Mechanical disconnect for output module power.

. Retract
3. Emergency stop switch for Arm
disconnecting system power.

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

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

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

A

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

E-stop devices are commonly wired through a master control relay (MCR) or a safety
control relay (SCR) that will remove power from the CPU I/O system in an emergency.

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

The MCR circuit could be extended by placing a CPU fault relay (closed during normal

CPU operation) in series with any other emergency stop conditions. This would cause

the MCR circuit to drop the CPU I/0 power in case of a CPU failure (memory error, I/O
communications error, etc.).

Use E-Stop and Master Control Relay

Master
Limit Control
Switch  Relay (MCR)

E-Stop  Power On

MCR CR

1 Saw Arbor

WARNING: For some applications, field device power may still be present on the terminal block even though
the CPU is turned off. To minimize the risk of electrical shock, remove all field device power before you expose
or remove CPU wiring.
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Productivity3000® Mechanical Design Introduction

The Productivity3000 is a modular system that requires a base to accommodate the various
modules. Bases are available with 3, 5, 8 and 11 I/O module slots. The bases contain
additional dedicated slots for the power supply and the CPU. You can place any 1/O
module in any 1/O slot without power budget or module type restrictions.

Each Productivity3000 system requires one CPU module mounted in the controller slot in
the first base of the local base group. The system can be expanded with the P3-RS, P3-RX,
P3-EX, or PS-AMC modules.

. NOTE: The P3-RS module is discontinued as of 6/20. Please use P3-RX as a replacement.

Typical Productivity3000 System

Base Mounting Tab If0 Module (Output)

DIN Rail /

Mounting
Slot

f \ 1/0 Module (Input)
C

PU ZIPLinks Wiring
System

Power Supply

Productivity:us........ Hardware User Manual, 4th Edition, Rev. V I 5—5
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Dimensions and Installation

Before installing the CPU system you will need to know the dimensions of the components
considered. These diagrams provide the base dimensions to use in defining your
enclosure specifications. Remember to leave room for potential expansion. If you are
using other components in your system, refer to the appropriate manual to determine how
those units can affect mounting dimensions.

The height dimension is the same for all bases. The depth varies depending on your
choice of 1/0 module. The Productivity3000® is designed to be mounted on standard
35mm DIN rail, or it can be surface mounted. Make sure you have followed the installation
guidelines for proper spacing of bases.

Base Dimensions

P3-03B

L‘_[142'3f57] ]
U

9.88 '
1251.01 1222.3]
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Mounting Guidelines

Enclosures

Your selection of a proper enclosure is important to ensure safe and proper operation

of your Productivity3000® system. Applications for the Productivity3000 system vary

and may require additional hardware considerations. The minimum considerations for
enclosures include:

« Conformance to electrical standards

* Protection from the elements in an industrial environment
«  Common ground reference

+ Maintenance of specified ambient temperature

e Access to the equipment

» Security or restricted access

« Sufficient base spacing for proper installation and maintenance of the
equipment

Mounting Position
Mount the bases horizontally, as shown in the illustration on the following page, to provide
proper ventilation. Do not mount the bases vertically, upside down, or on a flat horizontal
surface.

Mounting Clearances
Provide a minimum clearance of 2 inches (50mm) between the bases and all sides of
the enclosure. Allow extra door clearance for operator panels and other door mounted
items. There should be a minimum of 3 inches (76mm) clearance between the base and
any wire duct, and a minimum of 7.2 inches (183mm) from base to base in a multiple base
installation.

Grounding
A good common ground reference (earth ground) is essential for proper operation of the
Productivity3000 system. One side of all control circuits, power circuits and the ground
lead must be properly connected to earth ground by either installing a ground rod in close
proximity to the enclosure or by connecting to the incoming power system ground. There
must be a single-point ground (i.e. copper bus bar) for all devices in the enclosure that
require an earth ground.

Temperature Considerations
The Productivity3000 system should be installed within the operating temperature
specifications. If the temperature deviates above or below the specification, measures such
as cooling or heating the enclosure should be taken to maintain the specification.

Power Considerations
The Productivity3000 system is designed to be powered by 110/240 VAC or 24/48 VDC
via one of the Productivity3000 power supplies. The Productivity3000 has achieved CE
certification without requiring EMF/RFI line noise filters on the AC power supply. Please
review the European Union (CE) appendix for more information.
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2- -
4 ki

|Star Washers | |Star Washers |

MAL

AIRFLOW

- 3“—»

= [76mm]

I~

Wikt

W
w

|

2”
50mm
.min o)

Ground Braid
Copper Lugs

\
\T

Panel or
Single Point
Ground

rd

NOTE: Add 3 inches (76 mm)
to mounting depth when using
ZIPLink cable ZL-CBL40.
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In addition to the panel layout guidelines, other specifications can affect the installation of
a CPU system. Always consider the following:

« Environmental Specifications

* Power Requirements

« Agency Approvals

« Enclosure Selection and Component Dimensions

Class 1, Division 2 Approval

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

Zone 2. Do not disconnect equipment unless power has been switched off or the area is known to be non-

WARNING: Explosion Hazard: Substitution of components may impair suitability for Class 1, Division 2,
& hazardous.

Agency Approvals
Some applications require agency approvals for particular components. The
Productivity3000® system agency approvals are listed below:

e UL (Underwriters’ Laboratories, Inc.)
« CUL (Canadian Underwriters’ Laboratories, Inc.)
» CE (European Economic Union)
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Using Mounting Rails
The Productivity3000® bases can be secured to the cabinet using mounting rails. You
should use rails that conform to DIN EN standard 50 022. We offer a complete line of DIN
rail, DINnectors and DIN rail mounted apparatus. These rails are approximately 35mm
high, with a depth of 7.5 mm. If you mount the base on a rail, you should also consider
using end brackets on each side of the base. The end brackets help keep the base from
sliding horizontally along the rail. This helps minimize the possibility of accidentally
pulling the wiring loose.

If you examine the bottom of the base, you'll notice retaining clips. To secure the base to
a DIN rail, place the base onto the rail and gently push up on the retaining clips. The clips
lock the base onto the rail. To remove the base, pull down on the retaining clips, slightly
lift up the base, and pull it away from the rail.

End Bracket (Part No. DN-EB35)

DIN Rail
Dimensions

DIN Rail (Part No. DN-R35S1)

Hook base sssEs

1 onto DIN rail at

top of mount-

ing slot.
N

2 \ Gently push up
Rotate base retaining clips.
into position. \ 4

Retaining Clips
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Installing the Power Supply

Step One: Locate
the left most socket in
the base.

Step Two: insert
the Power Supply

at a 45° angle into
the notch located at
the top of the base
and rotate down until
seated in socket.

Step Three: snap
the two retaining
tabs into the locked

R position.
\_j

WARNING= Explosion hazard — Do not connect or disconnect connectors or
operate switches while circuit is live unless the area is known to be non-hazardous.
Do not hot swap.
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Installing the CPU

This installation procedure also applies to the P3-EX expansion module and the P3-RS/
P3-RX remote slave modules.

Step One: Locate the two
sockets next to the power
supply; the CPU will be
inserted into this location.

Step Two: Insert
the CPU at a 45°
angle into the notch
located at the top of
the base and rotate
downward until
seated.

Step Three: snap retaining tab into the
locked position.

WARN|NG: Explosion hazard — Do not connect
or disconnect connectors or operate switches while
circuit is live unless the area is known to be non-
hazardous. Do not hot swap.
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Installing the 1/0 Modules

WARNING: Do not apply field power until the
following steps are completed. See hot-swapping
procedure for exceptions.

Step One: Align circuit card with slot, slide

in and press firmly to seat module into connector.

Step Two: sui top and

bottom locking tabs toward module
face. Click indi lock is engaged

Step TRIree: tach fieia wiriny

using optional terminal block or ZIPLink
wiring system and install cover.

To install or remove terminal
block cover, press middle to

flex cover.
b
: E
! /
~ v L

WARN|NG: Explosion hazard — Do not connect or disconnect connectors or
operate switches while circuit is live unless the area is known to be non-hazardous.
Do not hot-swap modules unless the area is known to be non-hazardous.

WARNING: The Productivity3000° CPU supports Hot Swap. Individual modules, expansion bases, and entire

remote base groups can be taken offline, removed, and replaced while the rest of the CPU system continues
controlling your process. Hot Swapping is performed with a HOT (powered) system. EXTREME care must be
taken to prevent damage to components, terminal blocks, or even personal injury due to a short circuit from
the live terminal block. Before attempting to use the hot swap feature, be sure to read the hot swap topic in

the ProductivitySuite Help file for details on how to plan your installation for use of this powerful feature.
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Wiring Guidelines
Wiring to the Power Supply

Connect the AC or DC power source input wiring to the power supply as shown. The
power supply terminals can accept up to 14AWG solid or stranded wire. Do not over-

tighten the terminal screws; the recommended torque is 7 to 9 inch-pounds (0.882 to 1.02
N-m).

A WARNING: Once the power wiring is connected, secure the terminal block cover in the closed position. When
the cover is open there is a risk of electrical shock if you accidentally touch the connection terminals or power
wiring.

Grounding
A good common ground reference (earth ground) is essential for proper operation of the
Productivity3000® system. One side of all control circuits, power circuits and the ground
lead must be properly connected to earth ground by either installing a ground rod in close
proximity to the enclosure or by connecting to the incoming power system ground. There
must be a single-point ground (i.e. copper bus bar) for all devices in the enclosure that
require an earth ground.

P3-01AC J P3-01DC
S e
I:rm‘.lmmtxm ..... ’ Preductivityss........

‘,_,.
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Fuse Protection
Some of the Input and Output I/0O module circuits do not have internal fuses. In order
to protect your modules, we suggest you add external fuses to your /O wiring. A fast-
blow fuse with a lower current rating than the I/O bank’'s common current rating can be
wired to each common. Or, a fuse with a rating of slightly less than the maximum current
per output point can be added to each output. Refer to the I/O module specifications in
Chapter 2 to find the maximum current per output point or per output common. Adding
the external fuse does not guarantee the prevention of CPU damage, but it will provide
added protection.
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1/0 Module Wiring Options

There are two available methods for wiring most I/O modules: The ZIPLink wiring system or
hand wiring to the optional removable I/O module terminal blocks.

wiring system. Thermocouple and RTD modules are not compatible with the ZIPLink system and

. NOTE: The high-density 32-point and 64-point I/0 module design requires the use of the ZIPLink
are shipped with the terminal blocks included.

ZIPLink Wiring System

The ZIPLink wiring system is the recommended method, which allows quick and easy
connection using cables that are prewired to the I/O module terminal blocks at one end
and plug into a ZIPLink connector module terminal block at the other end. Use the tables
on the following page to specify your ZIPLink wiring system.

ZIPLink Wiring
System

'WAUTOMATIONDIRECT:
SSIDUOIJZTLZI]N

Sample ZIPLink i
Module e
ZIPLink Pre-Wired

Terminal Block Cable

Terminal Block With Pigtail Cable

For most I/O modules you can also purchase ZIPLink pigtail cables.

‘ ZIPLink Pigtail Cable
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ZIPLink Wiring System Selection Tables

ZIPLink Selector
Productivity3000 Analog-In Module
PLC ZIPLink

(Eles # of Terms | Component Module Cable
Module
P3-04ADS 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-L
P3-08AD 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-16AD-1 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-L
P3-16AD-2 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
p3-0sRTD2 | Matched See Note 1

Only
P3.08THM2 | [/CWire See Note 1

Only
P3-04DA 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-L
P3-08DA-1 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-L
P3-08DA-2 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-06DAS-1 | 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-06DAS-2 | 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-16DA-1 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-16DA-2 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-8AD4DA-1| 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L
P3-8AD4DA-2 | 20 Feedthrough | ZL-RTB20 ZL-P3-CBL20-*L

Productivity3000 Input Module ZIPLink

Selector
PLC ZIPLink
Input Module ﬁ()f Component Module Part No. Cable Part No.
erms
P3-08NAS 20 Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-08ND3S 20 Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-16NA 20 Feedthrough ZL-RTB20 ZL-P3-CBL20-*L
P3-16ND3 20 Feedthrough ZL-RTB20 ZL-P3-CBL20-*L
Sensor ZL-LTB16-24-1 ZL-P3-CBL20-*L
Feedthrough ZL-RTB40 ZL-CBL40*
P3-32ND3 40
Sensor ZL-LTB32-24-1 ZL-CBL40*
Feedthrough ZL-RTB40 ZL-CBL40*
P3-64ND31 40
Sensor ZL-LTB32-24-1 ZL-CBL40*

* Select the cable length by replacing the * with: Blank = 0.5m, -1 = 1.0m, or -2 = 2.0m.
1. These modules are not supported by the ZIPLink wiring system.

2. The P3-64ND3, P3-64TD1 and P3-64TD2 modules have two 32-point connectors and
require two ZIPLink cables and two ZIPLink connector modules
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ZIPLink Wiring System Selection Tables, continued
Productivity3000 Output Module ZIPLink

Selector
PLC ZIPLink
Output Module $°f Component Module Part No. Cable Part No.
erms
P3-08TAS 20 Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-08TD1S 20 Feedthrough ZL-RTB20 ZL-P3-CBL20-*L
P3-08TD2S 20 Feedthrough ZL-RTB20 ZL-P3-CBL20-*L
P3-08TRS 20 Feedthrough ZL-RTB20 ZL-P3-CBL20*
Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-16TA 20
Fuse ZL-RFU20 ZL-P3-CBL20*
Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-16TD1 20 Fuse ZL-RFU204 ZL-P3-CBL20*
Relay (sinking) ZL-RRL16-24-1 ZL-P3-CBL20*
Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-16TD2 20 Fuse ZL-RFU204 ZL-P3-CBL20*
Relay (sourcing) | ZL-RRL16-24-2 ZL-P3-CBL20
Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-16TR 20
Fuse ZL-RFU204 ZL-P3-CBL20*
Feedthrough ZL-RTB20 ZL-P3-CBL20*
P3-08TRS-13 | 20
Fuse ZL-RFU204 ZL-P3-CBL20*
Feedthrough ZL-RTB40 ZL-CBL40*
P3-32TD1 40
Fuse ZL-RFU404 ZL-CBL40*
Feedthrough ZL-RTB40 ZL-CBL40*
P3-32TD2 40
Fuse ZL-RFU404 ZL-CBL40*
Feedthrough ZL-RTB40 ZL-CBL40*
P3-64TD11 40
Fuse ZL-RFU404 ZL-CBL40*
Feedthrough ZL-RTB40 ZL-CBL40*
P3-64TD21 40
Fuse ZL-RFU404 ZL-CBL40*
P3-16TD3P 40 Feedthrough ZL-RTB40 ZL-CBL40*

* Select the cable length by replacing the * with: Blank = 0.5m, -1 = 1.0m, or -2 = 2.0m.

1. The P3-64ND3, P3-64TD1 and P3-64TD2 modules have two 32-point connectors and require
two ZIPLink cables and two ZIPLink connector modules.

2. The P3-08TRS-1 output module is derated not to exceed 2A per point

maximum when used with the ZIPLink wiring system.

3. Note: Fuses (5 x 20 mm) are not included. See Edison Electronic Fuse section for (5 x 20 mm)
fuse. S500 and GMA electronic circuit protection for fast-acting maximum protection. S506 and
GMC electronic circuit protection for time-delay performance. Ideal for inductive circuits.

To ensure proper operation, do not exceed the voltage and current rating of ZIPLink module.
ZL-RFU20 = 2A per circuit; ZL-RFU40 = 400mA per circuit.
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ZIPLink Wiring System Selection Tables, continued

Productivity3000 Specialty Module
ZIPLink Selector

PLC ZIPLink

Input # of

Module T Component Module Part No. | Cable Part No.

P3-HSI 40 Feedthrough | ZL-RTB40 ZL-CBL40*S

P3-HSO | 40 Feedthrough | ZL-RTB40 ZL-CBL40*S

* Select the cable length by replacing the * with: Blank = 0.5m, -1 = 1.0m,
or-2=2.0m.
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Removable Terminal Blocks (Optional)
The hand wiring method consists of purchasing the optional removable I/O module
terminal block (part no. P3-RTB) and hand wiring from the 1/O terminal block to a DIN rail
mounted terminal block.

Removable Terminal Block P3-RTB

Terminal Block Removal

3. Grip opened door along
edge to avoid flexing door
and pull terminal block

from module.

2. Loosen self-
jacking screws
to disengage

terminal block.

1. Pull hinged
door open
here.

NOTE: Do not grip
door in middle.

=0

28
H
te
e (
©

°
o

H
e
°
b

3

r

Removable Terminal Block Specifications

Number of Positions | 20 screw terminals

22-14 AWG (0.324 to 2.08 sq. mm)

Solid / stranded conductor

3/64 in. (1.2 mm) insulation maximum

“USE COPPER CONDUCTORS , 60°C” or equivalent.
Screw Driver Width 1/4 inch (6.5 mm) maximum

Wire Range

Screw Size M3 size
Field terminals - 7-9 in‘Ib (0.882 - 1.02 N-m)
Screw Torque Self-jacking screws - 2.7-3.6 in‘Ib (0.3 - 0.4 N-m)

Do not overtighten screws when installing terminal block.

Hardware User Manual, 4th Edition, Rev. V

5-20 I Preductivity......



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 5: Installation and Wiring
=

Planning the 1/0 Wiring Routes
The following guidelines provide general information on how to wire the 1/0 connections
to Productivity3000® CPU's. For specific information on wiring a particular I/O module
refer to the module specifications in Chapter 2.

1. If using removable terminal blocks, follow the wire size guidelines
in the I/0O modules specifications in Chapter 2.

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

. Use the shortest possible wire length.
. Use wire trays for routing where possible.

3

4

5. Avoid running wires near high energy wiring.

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

. Minimize voltage drops where wires must run a long distance,
by considering multiple wires for the return line.

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

10. When usin? P3-01DC power supplies, install the recommended
powerline filter to reduce power surges and EMI/RFI noise.
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System Wiring Strategies

L l l |

The Productivity3000® system is very flexible and will work in many different wiring
configurations. By studying this section before actual installation, you can find the best
wiring strategy for your application. This will help to lower system cost and avoid wiring
errors and safety problems.

CPU Isolation Boundaries

CPU circuitry is divided into three main regions separated by isolation boundaries, shown
in the drawing below. Electrical isolation provides safety, so that a fault in one area does
not damage another. The transformer in the power supply provides magnetic isolation
between the primary and secondary sides. Optical isolators provide isolation in Input and
Output circuits. This isolates logic circuitry from the field side, where factory machinery
connects. The discrete inputs are isolated from the discrete outputs because each is
isolated from the logic side. Isolation boundaries protect the devices which are connected
to the communication ports, such as PCs and HMIs, from power input faults or field wiring
faults. When wiring a CPU, it is extremely important to avoid making external connections
that connect logic side circuits to any other.

PC, HMI, or other
communication devices

Power Supply CPU Module Input Module Output Module
Power
Input

Optional
e l—pl Com Logic Logic
Logic Circuit Ports Circuit Circuit
Input Output
Circuit Circuit

Isolation Boundary
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Sinking/Sourcing Concepts
Before wiring field devices to the CPU /O, it's necessary to have a basic understanding
of “sinking” and “sourcing” concepts. Use of these terms occurs frequently in input or
output circuit discussions. The purpose of this section is to explain the terms. The short
definitions are as follows:

.

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

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

[+

The diagram on the left shows a “sinking” CPU input.
—————— - To properly connect the external supply, connect it
| so that the input provides a path to ground (-). Start
| at the CPU input terminal, follow through the input
Input } sensing circuit, exit at the common terminal, and
\
\
\

Sensing connect the supply (-) to the common terminal.

The switch between the supply (+) and the input
completes the circuit. Current flows in the direction
of the arrow when the switch is closed. By applying

the circuit principle above to the four possible combinations of input/output sinking/
sourcing types, we have the four circuits as shown below.

Sinking Input

Sinking Output
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I/0 “Common Terminal” Concepts
In order for a CPU 1/O circuit to operate, current must enter at one terminal and exit at
another. This means at least two terminals are associated with every I/O point. In the
figure below, the input or output terminal is the main path for the current. One additional
terminal must provide the return path to the power supply.

If there was unlimited module CPU space then every I/O point could have two dedicated
terminals as the figure above shows. Providing this level of flexibility is not practical

or necessary for most applications. So, most I/O point groups share the return path
(common) among two or more 1/O points. The figure below shows a group (or bank) of
four input points which share a common return path. In this way, the four inputs require
only five terminals instead of eight.

CPU

Field Main Path 77777
Device 110 |

Circuit
= i
—— ‘
T D \
Return Path }

| Input Sensing
Input 1 |

}i

T

Electrical Common to all
input points

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

Input

Common

CPU DC Input I/0 modules with DC inputs can be wired as either sinking or sourcing
_______ I inputs. The dual diodes (shown in this diagram) allow current to flow
| in either direction. Inputs grouped by a common point must be either
| all sinking or all sourcing. DC inputs typically operate in the range of
: +12-24 VDC.
|

Sinking Input Sensor (NPN Type) to CPU Sourcing Input

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

Sourcing Input Sensor (PNP Type) to CPU Sinking Input

Field Device CPU DC Input
I Input Y 1 CPU Input
DC NPN Sensor | Output | i

(Sinking) ——— 1 | (sinking) (sourcing) | = (Sourcing)

I I Supply I I

| Ground |5 I| + Common 1 |

| ' |

L= . L a

In the following example, a field device has an open-emitter PNP transistor output. When
energized, it sources current to the CPU input point, which sinks the current to ground.
Since the field device loop is sourcing current, no additional power supply is required for
the module.

DC PNP Sensor
(Sourcing) ————

CPU DC Input

CPU Input

(sinking) — (Sinking)

, |
|
|

? Ground Common A

DC Output Wiring Methods

I/0 modules with DC output circuits are wired as all current sinking only or current
sourcing only depending on which output module part number is used. DC outputs
typically operate in the range of +5 - 24 VDC.

CPU Sinking Output to Sourcing Load Device

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

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

CPU DC Output Field Device
FD_C Pover—g-Fee r _____ -i DC Load
CPU Oupu grﬁf’:g‘ oot g)' | i
(Sinking) ~~—~ I J B 228D I :
| :%_? Common 1 Ground h |
IL__———' L_i____!

Pr ivi
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CPU DC Sinking Output to Sinking Load Device

In the example below, a sinking output point is connected to the sinking input of a

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

PU D
CPU DC Output

Power DC NPN Load
CPU Outpt } +DC pwr %\) * / (Sinking)
o Field Device

(imkmg thth | | R pull-up F————= 1
pull-up resistor) | | (sourcing) | |
| (sinking) | Output Input | Riinput ‘
\ }_I—Q‘ T (sinking) ‘ }
‘ J ‘ Supply | — | |
| Common % Ground BN 4 |
\ ad T = |
L~ L i

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

NOTE: Using the pull-up resistor to implement a sourcing output has the effect of inverting the
output point logic. In other words, the field device input is energized when the CPU output is
OFF, from a ladder logic point-of-view. Your ladder program must comprehend this and generate
an inverted output. Or, you may choose to cancel the effect of the inversion elsewhere, such as in
the field device.

It is important to choose the correct value of Rpull-up. In order to do so, we need to know
the nominal input current to the field device (linput) when the input is energized. If this
value is not known, it can be calculated as shown (a typical value is 15mA). Then use linput
and the voltage of the external supply to compute Rpull-up. Then calculate the power

V input (turn—on)

| input =
Rinput
V supply — 0.7
Rpulkup = —————— — Rinput
| input
2
V supply
Ppulup = ————
R pull-up

Ppull-up (in watts), in order to size Rpull-up properly.
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Relay Outputs - Wiring Methods
Relay outputs are available for the Productivity3000®. Relays are best for the following
applications:

» Loads that require higher currents than the solid-state outputs can deliver
» Cost-sensitive applications
« Some output channels need isolation from other outputs (such as when some
loads require different voltages than other loads)
Some applications in which NOT to use relays:
+ Loads that require currents under 10mA
* Loads which must be switched at high speed or heavy duty cycle

Relay with Form A contacts
r———————— - Relay outputs are available in two contact arrangements.
| } Form A type, or SPST (single pole, single throw) type.
} ‘ | They are normally open and are the simplest to use. The
| o+—O—» Form C, or SPDT (single pole, double throw) type has a
\ \
\

center contact which moves and a stationary contact on
either side. This provides a normally closed contact and a
normally open contact.

The relays in some relay output modules share common
terminals, which connect to the wiper contact in each
relay of the bank. Other relay modules have relays which

\ \

\ \

! 1o are completely isolated from each other. In all cases
| | o— . '
\

\

o] the module drives the relay coil when the corresponding
output point is on.
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Relay Outputs — Transient Suppression for Inductive Loads in a Control
System

24 VvDC

The following pages are intended to give a quick overview of the negative effects of
transient voltages on a control system and provide some simple advice on how to
effectively minimize them. The need for transient suppression is often not apparent to the
newcomers in the automation world. Many mysterious errors that can afflict an installation
can be traced back to a lack of transient suppression.

What is a Transient Voltage and Why is it Bad?

Inductive loads (devices with a coil) generate transient voltages as they transition from
being energized to being de-energized. If not suppressed, the transient can be many times
greater than the voltage applied to the coil. These transient voltages can damage PLC
outputs or other electronic devices connected to the circuit, and cause unreliable operation
of other electronics in the general area. Transients must be managed with suppressors for
long component life and reliable operation of the control system.

This example shows a simple circuit with a small 24V/125mA/3W relay. As you can see,
when the switch is opened, thereby de-energizing the coil, the transient voltage generated
across the switch contacts peaks at 140V.

Example: Circuit with no Suppression

Oscilloscope

Relay Coll

(24V/125mA/3W,
AutomationDirect part no. 0
750R-2C-24D)

In the same circuit, replacing the relay with a larger 24V/290mA/7W relay will generate a
transient voltage exceeding 800V (not shown). Transient voltages like this can cause many
problems, including:

» Relay contacts driving the coil may experience arcing, which can pit the contacts
and reduce the relay’s lifespan.

« Solid state (transistor) outputs driving the coil can be damaged if the transient
voltage exceeds the transistor's ratings. In extreme cases, complete failure of
the output can occur the very first time a coil is de-energized.

* Input circuits, which might be connected to monitor the coil or the output
driver, can also be damaged by the transient voltage.

A very destructive side-effect of the arcing across relay contacts is the electromagnetic
interference (EMI) it can cause. This occurs because the arcing causes a current surge,
which releases RF energy. The entire length of wire between the relay contacts, the coil,
and the power source carries the current surge and becomes an antenna that radiates the
RF energy. It will readily couple into parallel wiring and may disrupt the PLC and other
electronics in the area. This EMI can make an otherwise stable control system behave
unpredictably at times.

5-28 I Productivity:ns......... Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 5: Installation and Wiring
=

CPU’s Integrated Transient Suppressors

Although the CPU's outputs typically have integrated suppressors to protect against
transients, they are not capable of handling them all. It is usually necessary to have some
additional transient suppression for an inductive load.

Here is another example using the same 24V/125mA/3W relay used earlier. This example
measures the PNP transistor output of a D0-06DD2 PLC, which incorporates an integrated
Zener diode for transient suppression. Instead of the 140V peak in the first example,

the transient voltage here is limited to about 40V by the Zener diode. While the PLC will
probably tolerate repeated transients in this range for some time, the 40V is still beyond
the module’s peak output voltage rating of 30V.

Example: Small Inductive Load with Only Integrated Suppression

. Volts

Oscilloscope

* For this example, a 24V/125mA/3W 45
~ relay is used (AutomationDirect 40
part no. 750R-2C-24D) \
————————————— 35 \
” N
24 Tolep | 2
o
VDC . 20
15
10
| 5
Common Optical
Isupialltor 0
___________ 5

The next example uses the same circuit as above, but with a larger 24V/290mA/7W relay,
thereby creating a larger inductive load. As you can see, the transient voltage generated is
much worse, peaking at over 50V. Driving an inductive load of this size without additional
transient suppression is very likely to permanently damage the PLC output.

Example: Larger Inductive Load with Only Integrated Suppression

Oscilloscope

D S Volts

£SA 60
- Y Y * For this example, a 24/290mA/7W
= relay is used (AutomationDirect 50 o

part no. SC-E03G-24VDC) w
40 \
30

20

|Common Optical
Isolator

—

Additional transient suppression should be used in both these examples. If you are unable
to measure the transients generated by the connected loads of your control system, using
additional transient suppression on all inductive loads would be the safest practice.
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Types of Additional Transient Protection
DC Coils:

The most effective protection against transients from a DC coil is a flyback diode. A flyback
diode can reduce the transient to roughly 1V over the supply voltage, as shown in this
example.

DC Flyback Circuit

Volts
Oscilloscope 30

> |-

20

N}

i

<

o

O

Wil
|

I .

Sinking Sourcing

Many AutomationDirect socketed relays and motor starters have add-on flyback diodes
that plug or screw into the base, such as the AD-ASMD-250 protection diode module and
784-4C-SKT-1 socket module shown below. If an add-on flyback diode is not available for
your inductive load, an easy way to add one is to use AutomationDirect's DN-D10DR-A
diode terminal block, a 600VDC power diode mounted in a slim DIN rail housing.

| AutomationDirec(t) 3
| AD—ASMD—zs o
| [ I
| DH)UE . ’
‘M A|. 5 . . '
1 /-/1 ?! zf]
AD-ASMD-250 784-4C-SKT-1 DN-D10DR-A
Protection Diode Module Relay Socket Diode Terminal Block

5-30 I Productivity:ns......... Hardware User Manual, 4th Edition, Rev. V


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 5: Installation and Wiring

Two more common options for DC coils are Metal Oxide Varistors (MOV) or TVS diodes.
These devices should be connected across the driver (CPU output) for best protection as
shown below. The optimum voltage rating for the suppressor is the lowest rated voltage
available that will NOT conduct at the supply voltage, while allowing a safe margin.

AutomationDirect’'s ZL-TSD8-24 transorb module is a good choice for 24VDC circuits. It

is a bank of 8 uni-directional 30V TVS diodes. Since they are uni-directional, be sure to
observe the polarity during installation. MOVs or bi-directional TVS diodes would install at
the same location, but have no polarity concerns.

DC MOV or TVS Diode Circuit

24VDC ==

ZL-TSD8-24 T
Transorb Module Sinking Sourcing
AC Coils:

Two options for AC coils are MOVs or bi-directional TVS diodes. These devices are most
effective at protecting the driver from a transient voltage when connected across the driver
(PLC output) but are also commonly connected across the coil. The optimum voltage
rating for the suppressor is the lowest rated voltage available that will NOT conduct at the
supply voltage, while allowing a safe margin.

AutomationDirect’s ZL-TSD8-120 transorb module is a good choice for 120VAC circuits. It
is a bank of eight bi-directional 180V TVS diodes.

AC MOV or Bi-Directional Diode Circuit

VAC @

ZL-TSD8-120
Transorb Module

NOTE: Manufacturers of devices with coils frequently offer MOV or TVS diode suppressors as an
add-on option which mount conveniently across the coil. Before using them, carefully check the
suppressor ratings. Just because the suppressor is made specifically for that part does not mean it
will reduce the transient voltages to an acceptable level.

For example, a MOV or TVS diode rated for use on 24-48 VDC coils would need to have a
high enough voltage rating to NOT conduct at 48V. That suppressor might typically start
conducting at roughly 60VDC. If it were mounted across a 24V coil, transients of roughly
84V (if sinking output) or -60V (if sourcing output) could reach the PLC output. Many
semiconductor PLC outputs cannot tolerate such levels.
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Chapter 6: Communications.

Communications: Capabilities

Communication Ports

The AutomationDirect P3000 CPUs are provided with several Communications Ports. Each
of these ports are described in the sections below.

N
e
XX
6 P3-530 CPU
P3-550 CPU
O menu /—‘. esc (@

SR

Qs —V_ avt@

PWR
|

(@ USB IN: The USB IN programming port is a USB Type B style connector located
on the upper left side of the CPU. It is used exclusively for connecting to
a PC running the Productivity Suite Programming Software. Installing the
programming software will install the USB driver as well. See Communications:
Connectivity section for connection information.

. NOTE: The USB IN port is NOT compatible with 1.0/1.7 full speed USB devices.
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- Chapter 6: Communications

Communications: Ethernet
(p) Ethernet: The Ethernet port is 10/100 Base-T Ethernet with an RJ-45 style connector. It is

used for:

Connection to a PC running the Productivity Suite programming software.
Modbus TCP Client connections (Modbus requests sent from the CPU).
Modbus TCP Server connections (Modbus requests received by the CPU).
Outgoing Email.

Modbus TCP Client connections: The CPU can connect to 32 Modbus TCP
server devices concurrently by means of communications instructions in the
ladder program (MRX, MWX, RX, WX). It is possible to connect to more than 32
Modbus TCP server devices, but not concurrently.

This is accomplished by having communications instructions for more than 32
devices in the ladder program and controlling the enabling and disabling of
the instructions so that only 32 devices are enabled at a given time. To connect
to non Productivity3000® devices, use the MRX (Modbus Read) and MWX
(Modbus Write) instructions. To connect to other P3000 CPU's, use the RX
(Network Read) and WX (Network Write) instructions.

Modbus TCP Client (MRX-MWX) Modbus TCP Client (RX-WX)

The greatest difference between the RX and the MRX is the RX Tag Name in

the target CPU can be referenced directly and does not need a corresponding
Modbus address. The way this is accomplished is by mapping local and remote
tagnames together within the local CPU’s RX instruction. Once the instruction is
set up to read a remote project, the "Tags of Remote Project” or “Array Tags of
Remote Project” drop down lists will be accessible. Map the Tag of the Remote
project to a Tag in the Local project to read this data.
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Chapter 6: Communications.

Communications: Remote I/0

*  Modbus TCP Server connections: The CPU can serve data back to 32 Modbus
TCP Client devices concurrently. If 32 Modbus TCP Client devices are connected
to the CPU, then any new TCP connection requests will be denied until one of
the existing 32 devices drops its connection. If the Client device connecting to
the CPU is not a Productivity3000® device, then a Modbus address must be
assigned to the tag that is being requested. This is done in the Tag Database
window. If the device connecting to the CPU is another P3000 CPU or C-more
panel, no Modbus address is required. See Communications Port Configuration
for port configuration, Communications: Connectivity section for connection
information and Communications: Ethernet section for Ethernet set up.

Remote I/0 Slaves

(©) Remote I/O: The Remote I/O port is 10/100Base-T Ethernet with an RJ-45 style connector.
It is used for connecting to a Remote 1/O network consisting of P3-RS or P3-RX Remote
Slaves and/or PS-AMC modules and/or GS Drives.

series) or Modbus TCP communications card (for GS4 and GS20 series) to communicate on the

‘E NOTE: GS Drives require an additional communication module (GS-EDRV100 for GS 1, 2 and 3
Productivity remote network.

* Remote Slaves: The P3-550(E) and P3-550E CPUs can connect with up to 16
P3-RS/RX Remote Slaves and 4 PS-AMC modules. The P3-550(E)/E will auto
detect all remote units that are configured with unique station addresses (by
means of two rotary switches on the front of the module). The configuration
can be managed in the Hardware Configuration in the Productivity Suite
Programming Software. See Communications Remote I/O and GS Drives
for configuration information and Communications: Connectivity section for
connection information.
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Communications: GS Drive Devices

GS Drive Devices: The P3-550(E) CPU can connect to up to
32 GS Drive communication modules/cards. The P3-550(E)
will auto detect all GS Drive communication modules/
cards that have a unique address (configured by the bank
of dipswitches on the module). The configuration can be
managed in the Hardware Configuration in the Productivity
Suite programming software. See Communications:
Remote 1/0 and GS Drives section for configuration
information and Communications: Connectivity section for
connection information. Ef;g:‘eet
USB OUT: The USB OUT data port is Switch
the upper port of two USB 2.0 Type A
connectors on the CPU. The USB OUT
port uses a SDCZ4-2048-A10 Pen Drive
(may work with other pen drives) for
@ data logging only in the P3-530 or for
data logging and project transfers in the
P3-550(E).

Remote GS1 (GS-EDRV100)

Up to
Node 32

NOTE: The USB OUT port is NOT compatible
with 1.0/1.7 full speed USB devices.

« Project Transfer (P3-550(E) only):
For security, this feature is disabled
by default when creating a new
project. It can be enabled in the
Hardware Configuration panel for the
P3-550(E). Once enabled, projects may
be transferred between a CPU and
Removable Storage Device, or between
a Removable Storage Device and PC.
Files stored on the Removable Storage
Device by a P3-550(E) or the Productivity
Suite programming software are stored
under a default name, so only one
project may be handled at a time on
a Removable Storage Device. Existing
projects on the Removable Storage
Device will be overwritten without a
prompt.

« Data Logging: The Data Logger tool
allows setup of periodic or event- Save Project to Removable Load Project from
based data logging of tag and System j Storage Drive : gf;'::;:'g:ve
Errors to the Removable Storage Drive. é /

Data Logger setup is accessed under
the Monitor & Debug Menu. See
Communications: Connectivity section
for more information.

USB Removable Storage Drive
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Chapter 6: Communications.

Communications (cont’d)

P3-EX Expansion Network

I

(E) EXP 1/0 OUT: The Expansion I/O port is the lower port of two LB
USB 2.0 Type A connectors on the CPU. The EXP /O Out g,
port is only used for connections to local P3-EX modules in a la [lga
Productivity3000® base with I/0. Expansion I/O is treated as ' ~LA -
local 1/0 by the CPU and is completely scan synchronous. = —Tm[E=
Except that PS-AMC modules run asynchronously with respect \ 1
to the ladder scan, so AMC status bits should be used for | =
interlocking logic if necessary. =

o -

The 1/O is automatically detected on power up.

i
H
]
‘W
L]

CAUTION: This port is ONLY for Expansion 1/0. The signal b ]

pins on this port are NOT standard USB. DO NOT USE A T
USB REPEATER TO EXTEND THE RANGE OF THIS PORT. See e S
Communications Connectivity for more information. E ===

@ RS-232: The RS-232 port is an RJ-12 connector located on the
right side of the CPU. This port can be used for:

*  Modbus RTU Master connections.
*  Modbus RTU Slave connections.
* ASCIl Incoming and Outgoing communications.

e Custom Protocol
Incoming and Outgoing
communications. RS-232 Modbus RTU Master Network Topology

Modbus RTU Master connections:
The RS-232 portis intendedtobe | =&
used for point-to-point connections
but it is possible to connect up

to 128 devices on a network if a
RS-232 to RS-485/422 converter is
connected to the port (such as a
FA-ISOCON). This is accomplished
by using the communications
instructions in the ladder project
(MRX, MWX, RX, WX). If 4-wire
RS-485 or RS-422 communications
is needed, using this port with an
FA-ISOCON is the best method.

See Communications: Connectivity
section for more information.

FA-ISOCON may be
directly powered by
P3-550 RS-232 Port
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- Chapter 6: Communications

Communications: Modbus RTU

»  Modbus RTU Slave RS-232 Modbus RTU Slave Network Topology
connections: The RS-232

port is intended to be

used for point-to-point
connections but it is possible
for the RS-232 port to be
used on a Modbus RTU
network by using a RS-232
to RS-485/422 converter.
The port is addressable in
the Hardware Configuration

| modbus RTU
Slave Device
Node 3

in the Productivity Suite | Modbus RTU
programming software. It Slave Deyiee
is important to note that

the RS-232 port cannot
be a Modbus RTU master
and slave concurrently. If

the port is set to Modbus Modbus RTU
RTU and there are no e Slave Deyice
communications instructions directly T
(MRX, MWX, RX, WX) in P I
the project, the CPU will RS-232 Port =
automatically respond Fr——
to Modbus requests g/ | Master Device

from a Modbus master.
See Communications:

Connectivity section for
more information.

ASCIl Incoming and Outgoing communications: The RS-232 port can be used for sending
and receiving non-sequenced String data. This feature is typically used for receiving bar
code strings from a scanner or sending statistical data to a terminal or serial printer using
the ASCII IN and ASCII OUT instructions. See Communications: Connectivity section for
more information.

RS-232 ASCII In Communication RS-232 ASCII In Communication

Using AIN
Instruction
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Chapter 6: Communications.

Communications: Modbus RTU

* Custom Protocol Incoming and RS-232 Custom Protocol In and Out
Outgoing communications: The

RS-232 port can be used for sending
and receiving non-sequenced

byte arrays to various devices.

This function is typically used

for communicating with devices
that don't support the Modbus
protocol but have another serial
communications protocol. This is
accomplished by using the Custom
Protocol In and Custom Protocol — .
Out instructions. The RS-232 port | R
is intended to be used for point-to- m_——
point connections but it is possible
for the RS-232 port to be used on

a multi-node network by using a
RS-232 to RS-485/422 converter. See
Communications: Connectivity for
more information.

(@ RS-485: The RS-485 port is a 3-pin removable terminal block. The RS-485 port
can be used for:

-

*  Modbus RTU Master connections.

*  Modbus RTU Slave connections.

« ASCIl Incoming and Outgoing communications.

+ Custom Protocol Incoming and Outgoing communications.

RS-485 Modbus RTU

Modbus RTU Master connections: The RS-485 Master Network Topology

network port is used for multi-node networks.
The CPU can connect to 128 Modbus RTU slave
devices on a network. This is accomplished 2
by using the communications instructions in . ety
the ladder project (MRX, MWX, RX, WX). See !

Communications: Connectivity section or more
information.

" | Modbus RTU
Slave Device
Node 1

Modbus RTU
Slave Device

Modbus RTU

Slave Device

Uo To Node
128
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- Chapter 6: Communications

Communications: Modbus RTU

«  Modbus RTU Slave RS-485 Modbus RTU Slave Network Topology
connections: The RS-485
network port is used for

Modbus RTU
multi-node networks. The Stave Device
port is addressable in the {configured in
Hardware Configuration R
in the Productivity Suite

programming software. If
the port is set to Modbus
RTU and there are no
communications instructions
(MRX, MWX, RX, WX) in
the project, the CPU will
automatically respond

to Modbus requests

from a Modbus master.
See Communications
Connectivity for more
information.

* ASCIl Incoming and Outgoing communications: The RS-485 port can be used
for sending and receiving non-sequenced String data. If long distances are
required between the ASCII device and the CPU, the RS-485 port is the better
selection because of its increased distance support (1,000 meters). ASCII
communications are typically used for receiving bar code strings from a scanner
or sending statistical data to a terminal or serial printer using the ASCII IN and
ASCII OUT instructions. See Communications: Connectivity section for more
information.

RS-485 ASCII In Communication RS-485 ASCIlI Out Communication
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Chapter 6: Communications.

Communications: Custom Protocol In and Out

Custom Protocol Incoming and Outgoing communications: The RS-485 port can be used
for sending and receiving non-sequenced byte arrays to various devices. This function is
typically used for communicating with devices that don't support the Modbus protocol
but have another serial communications protocol. If long distances are required between
the device and the CPU, the RS-485 port is the better selection because of its increased
distance support (1,000 meters). This feature is accomplished by using the Custom
Protocol In and Custom Protocol Out instructions. See Communications: Connectivity
section for more information.

RS-485 Custom Protocol In and Out

. .
(TR At
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- Chapter 6: Communications

Communications: Connectivity

Communication Ports | [
The AutomationDirect P3000 m\l i ! preesmen
CPUs are designed with several e e ——
Communications Ports, seven 2

P3-550 CPU P3-530 CPU

communications ports on the
P3-550, six on P3-550E, and five
communications ports on the
P3-530. The connectivity for
each of these ports is described
in the sections below. The
Communication Ports available
are:

(@ USB IN Port (P3-550
only): Programming
port with a USB
Type B female
connector.

-4 Fin # | Signal
1 +5

2 | -Data
3 |+Data
4 | GMD

1

!;LNK!

27 =

Mating face of USE
type B femals

 This port requires a USB Type A-B cable (such as the
P3-EX-CBL6 cable).
The USB Port is the simplest method of connecting the a =

Productivity Suite programming software to the P3-550 CPU.

After the programming software has been installed, connect a USB

A to B cable from the PC to the CPU. Once the software has been opened, click on CPU
and select the “"Choose CPU" option. The dialog shown below will appear.

Highlight the CPU listed in the dialog box and click on "Connect”. No configuration is
required.

PR CPU Connections =]

Add Connection
Connectic Device MAC ID User Assigned P Address  CPU CPU

Type  Part# CPU Name * Connection
USB 2.0 P3-550 00 50c... P3-550 172.30.58... Auto-... Avaiable

Porss0 00%0c. Pros) (1723055, o huaiane [ [RNSeee—

Import Connections
Export Connections

Start Blinking
CPU Display
Stop Biirking
CPU Display
Change CRU
TP [ Name
=in the CPU Source column indicates a connection through a non-CPL module

Edit Connection

. NOTE: The USB IN port is NOT compatible with older 1.0/1.1 full speed USB devices.
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Chapter 6: Communications.

Communications: Ethernet Port

@ Ethernet Port: Programming and Modbus TCP Client/Server port with 10/100

Base-T Ethernet RJ45 connector.
Patch (Straight-through) Cable

Crossover Cable =
10/BASE-T/100BASE-TX

By
[N

& . .,%’Ij\\\‘
il ! 8.pin RJAS
= -pin
! Connector (8P8C)
TD+ 1 |LORMHT SRNAWVHT 1 TD+ TD+ 1 ORMWHT ORMMT 1 TD+
TD-2 g:wwm anw?i: 271D~
RD+ 3 a1 3 RD+
4 ry KT — 4
5 BLUMWHT BLUWHT | ¢
GRN GRN
7 [ERuT BRNWIHT ? RD_? CBRNWHT BRNAVHT ?RD—
g B2 BRi] g Py BRN | 8
RJ45 RJ45 RJ45 RJ45

General Information:

+ Crossover cables can be used to directly connect two endpoint Ethernet
devices such as a PC network interface card and the CPU. Patch (or Straight-
through) cables are used to connect an endpoint Ethernet device to an
Ethernet switch.

«  The maximum distance for one cable or segment is 100 meters (328 feet). If
the distance required between 2 devices is greater than 100 meters, add an
Ethernet switch to extend the distance. An Ethernet switch can be added every
100 meters (or less) almost indefinitely. Each Ethernet switch added will incur
some latency (actual amount differs between switches and manufacturers). So
if a very long distance is needed between 2 Ethernet devices, it may be better
to convert to fiber optics.

« The External Ethernet Port can be used as a programming port, a Modbus
TCP Client port, a Modbus TCP Server port, or to communicate to other P3000
CPUs. The External Ethernet Port can also be used to send emails using the
EMAIL instruction.

* Create a Connection: (g cwcomeaons =]
To  communicate  with o
the  Productivity  Suite e e e e e e —
programming software, T e e ommesien) [ 5t Coractin
connect a crossover Ethernet Dokt =
cable from the PC to the
CPU  External Ethernet
Port or connect a patch
(straight-through) Ethernet
cable from the PC to an
Ethernet switch and another —

*in the CPU Source column indicates a connection through a non-CPU module

patch cable from the Ethernet

switch to the External Ethernet
Port. Once the software has been opened, click on CPU and select the “Choose
CPU" option. The dialog shown below will appear.
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- Chapter 6: Communications

Communications: Remote I/0 Ethernet Port

» Highlight the CPU that you wish to connect
to and press the “Connect” button. You may | Change IP Address /CPU Name [ |
see CPUs that are not on the same subnet as
your PC within the CPU Connections dialog
box, but this does not mean you can connect

Assign the following IP to CPU

[ Obtain Address From DHCP

to them. To connect to the CPU, you must Epckiess]) 108. 168.1.2
configure either your PC or your CPU to be in Subnet Mask |255.255.0.0
the same subnet. You can easily change the Defaut Gateway [0.0.0.0
Ethernet settings of the CPU by highlighting e

it and selecting the “Change CPU IP/Name”
button (shown below). Or if you prefer, the
PC Setup section of this chapter contains
information on configuring the Ethernet g
settings of your PC.

@ Remote I/O Ethernet Port (P3-550(E) only): Ethernet RJ45 connector for P3-RS/RX Remote
Slave, and/or PS-AMC modules and/or GS Drive with communications modules.

oK H Cancel ][ Help

Patch (Straight-through) Cable
Crossover Cable e

10/BASE-T/IMO0BASE-TX )

I
H 12345678
T 8-pin RJ45
! Connector (8PSC)
TD+ 1 (;:J\NHT GRNZ\F‘;: 1 TD+ --ll-.g+ ; (O}:J'WHT OR!W:;; ; $g+
TD-2 2 TD- 2 e OR B
RD+ 3 GRNWWHT k OPN;r; 3 RD+ RD+ 3 ;—RLJ;MNHT GRNN::[‘: 3 RD+
BLU
5 BLUMWHT BLUAVHT g g BLUMWHT BLUMWHT g
GRN OR — GRN GRN .
A g BRMWHT BRNVIHT ? RD= 2D ? BRNWHT BRNWHT ? RD
a BRN BRN 8 8 BRN BRN 8
RJ45 RJ45 RI45 RJ45

» Crossover cables can be used to directly connect endpoint Ethernet devices and
the CPU. For example, connecting a P3-RS or P3-RX Remote Slave Module to
the P3-550(E) CPU. Patch (or Straight-through) cables are used to connect an
endpoint Ethernet device to an Ethernet switch.

« The maximum distance for one cable or segment is 100 meters (328 feet). If
the distance required between 2 devices is greater than 100 meters, add an
Ethernet switch to extend the distance. An Ethernet switch can be added every
100 meters (or less) almost indefinitely. Each Ethernet switch added will incur
some latency (actual amount differs between switches and manufacturers). So
if a very long distance is needed between 2 Ethernet devices, it may be better to
convert to fiber optics.

* The Remote I/O Ethernet Port is used to communicate to the Remote I/0
Network, consisting of Remote Slave bases (P3-RS/RX modules), PS-AMC
modules, and GS Drives (with an additional Modbus TCP communications
module/card). It is highly recommended that the network attached to this port
be isolated from other networks and it is absolutely necessary that it be isolated
from other Remote I/O networks. See Remote I/O and GS Drives topic for
details.
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Chapter 6: Communications.

Communications: USB OUT Port

d) USB OUT Port: USB Port for Data logging or project

NOTE: USB Project Transfers are NOT supported by the P3-530 CPU.

transfer with USB 2.0 Type A connector. Pt | Signal
« This Port serves two purposes: Data ! 5
logging with the P3-530 or data ; —
logging and project transfers with the Meting face of LSB =
P3-550(E), require a SDCZ4-2048-A10 typs & female
Removable Storage Device (may work
with other pen drives).
NOTE: The USB OUT port is NOT Bankosery *
compatible with older 1.0/1.1 full speed | - s=miswnsmtsssammmm
USB devices. Event Bit Taq Nome: e -
I extension added automatically)
« Data logging is set Intenal Start Time D T e e
up in the Productivity T e || ——
Suite Programming P - o e e :
Software Data Logger e o D S ——
configuration window. S — : e
See Data Logger Memory (5] Lo Systom Erors
section of the previous Fie Name
(A text file with no extension
chapter for setup acded automaticaly)
instructions.
. Project Tra nsfer to and Tagnames To Log Tagnames To Log
from a USB drive can be &
accomplished several
different ways:
« Transfer project to ooy ] o]
USB Drive from PC < '

programming software.
« Transfer project from USB Drive to PC programming software.
» Transfer project from USB Drive to P3-550(E) CPU.
« Transfer project from P3-550(E) CPU to USB Drive.

NOTE: You must first select the “Enable project transfer to/from USB drive” checkbox in the
P3-550(E) CPU Module Configuration.

NOTE: Before transferring a project to the CPU via USB pen drive, ensure that you are NOT
connected with the programming software either by USB or Ethernet. If you attempt the transfer
with the software connected via USB or Ethernet, a PACCON Error will appear on the LCD of the
P3-550(E).
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Communications: USB OUT Port

« To transfer a project to or from a USB Drive from the PC P3-550 o
programming software, insert the USB Drive into a USB Port on i B
the PC. Go to File and Transfer Project and select To USB Drive or iR
From USB Drive. HENL

« To transfer a project to or from a USB Drive on the P3-550(E) ;nmw%rggg
CPU, press Menu on the CPU display LCD and scroll down to the — EUEiEais
MB8USB DRV option as seen on right. JHOERRHIST

+ Select ">SAVE->PEN" to load the project that is currently on the  FHGESEY

CPU down to the connected USB Drive. —
+ Select ">LOAD->CPU" to load the project that is currently on the  [éfiGdaas
USB Drive to the CPU. >REMOVE

@ Expansion 1/0 OUT Port: Expansion 1/0 Port with USB 2.0 Type A connector.

3 2
Ny Fin# Signal

1 +5

2 -Diata

El +Data .
(]

4

GhHD

Mating face of USB
type & temale

CAUTION: THE EXPANSION /O PORT 1S ONLY FOR CONNECTING TO OTHER
ProDuUCTIVITY3000® /O BASES WITH A P3-EX MODULE IN THE CPU sLOT. THIS PORT IS NOT
A STANDARD USB A PORT. NOTE THAT IN THE DIAGRAM ABOVE, PIN 1 1S USED FOR THE SYSTEM
RESET SIGNAL AND IS NOT THE TYPICAL +5VDC VBUS siGNAL ON mosT USB A ports. DO
NOT USE EXTENDERS, CONVERTERS OR HUBS OF ANY SORT ON THIS PORT. A P3-EX-
CBL6 CABLE SHIPS WITH EACH P3-EX MODULE. IT IS NOT RECOMMENDED TO USE ANY CABLE
OTHER THAN THE ONE SUPPLIED.

« After this connection is made, power cycle the system and the CPU will
automatically detect the expansion /O units. They can be used once the
Hardware Configuration has been read into the programming software. Up to 4
expansion I/O bases may be added to a CPU.
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Chapter 6: Communications.

Communications: RS-232 Port

(@) RS-232 Port: Serial RS-232 multipurpose communications port with RJ12 connector.

Pind Signal

5 | 5 1 |GHD Logic Ground
| = 2 |+5v 210maA Maximum
T | 3 |RAD  RS-232 Input
1 | 4 | THD RE-232 Output
L 8
-]

RTZ RE-232 Output
GNDY Logic Ground

B-pin RJ12 Female
Modular Connector

*  The RS-232 Port can be connected to Modbus RTU master or slave devices,
as well as devices that output non-sequenced ASCII strings or characters.
The manner in which these devices are wired to the CPU depends whether
the device is considered to be DTE (Data Terminal Equipment) or DCE (Data
Communications Equipment).

« If two DTE devices are connected together, the RX and TX signals should cross
or the RX of one device should go to the TX of the other device and the TX of
one device should go to the RX of the other device (as shown below).

T [tav ok
3D R0 3| |
! |« o <D 4| |

e The CPU is considered a DTE device. Most Modbus or ASCII devices being
connected to the CPU will also be considered a DTE device and will need to
swap TX and RX, but you should always consult the documentation of that
device to verify. If a communication device, such as a Modem, is placed
between the CPU and another Modbus or ASCII device it will most likely require
connecting the signals straight across (TX to TX and RX to RX). Again, this can
differ from manufacturer to manufacturer so always consult the documentation
before wiring the devices together.

* The RTS signal on pin 5 of the RS-232 Port will turn on when the TX signal is
turned on and the RTS signal will turn off when the TX signal turns off. The
amount of time that the RTS signal turns on before the TX signal turns on
and the amount of time that the RTS signal waits before turning off after
the TX signal turns off is adjustable in the P3-550(E) or P3-530 CPU Module
Configuration for the RS-232 Port. The RTS signal is very often required for
media converters, such as a RS-232 to RS-422/485 converter (much like the
FA-ISOCON).

e The RTS signal is sometimes required for use with Radio modems as well (Key
on and off control).

* Thereis also +5VDC @ 210mA on pin 2 available for powering an external
device such as the C-more Micro panel.
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Communications: RS-485 Port

(@ RS-485 Port: Serial RS-485 multipurpose communications port with removable 3-pin

connector.

RED  TiD

Pin #

Signal

GND

TXD-/RXD-

TXD+RXD+

« The RS-485 Port is useful for connecting multiple Modbus and ASCII devices on
one network and/or connecting devices to the CPU at distances greater than
50 feet (RS-232 limit). The RS-485 standard supports distances of up to 1000
meters without requiring a repeater. The RS-485 Port on the CPU can support
up to 50 devices, depending on each device's load (this assumes a 19K Ohm
load for each device). This number can be increased by placing an RS-485
repeater on the network, if necessary.

 This port only supports RS-485 2-wire connections. For 4-wire RS-485 or
RS-422, a converter, such as an FA-ISOCON, should be used with the RS-232

Port.

Signal GND__o—\

THO-/R¥D-

Signal GHD

RXD TXD

$ THO+RHD+

THO-fRXD-

Termination
Resistor

L1S82T-20K, or
Equivalent, §
recommended for
R5-435 networks

RXD -
wf g
* 107 @—o—=+RTE~
o “-L RS-
RyDe| @ @ -
b ]
o 0o J
o e =t
0@————{——
L ~ETe-
™ -

DLOG CPU Port 2

THO+RYD+

Jump RT$+and CTS+

Jump RT%- and CTS-

« A 120 Ohm resistor is required at each end of the network for termination.
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Communications ASCIl and Custom Protocol

Functionality

Besides Modbus RTU, there are two additional functions supported on the serial ports in

the Productivity3000® system.

« The first function is the ability to send and receive text-based data with devices
such as bar code readers and serial printers.

» The second function is the ability to communicate serially with other devices
that do not support the Modbus protocol and lack a Productivity3000 driver.

ASCII Instructions
The ASCII In/Out instructions use
the String data type to send or
receive text-based data through
the serial port. The String data type
is only intended for use with the
“printable character set”. This can
include numbers, letters or special
characters.

«  With the ASCII In
instruction, the CPU can
receive a fixed length of
characters or a variable

ASCIIn (AIN)

Serial Port | Mo ASCII Serial Port Configured Destination

4

Number of
scters Received

4

@ Fixed Length
Number of Characters 0 In Progress

() Variable Length
- Complete

4

Max Number of Characters 1

4

@ 1 Character Success
2 Charackers First Character
Timeout

4

EEEEE@EE E

Termination Code 1 Ox a
Inter Character
Timeout

4

Termination Code 2 Ox [}

length of characters First Character o/ 0 =nene) Bt -
. . . Timeout Interval (sec)
with a termination code Inter Character 0 erere)
1 1 | = None!
(an end Of message Timeout Interval {msec)
character). Byte Swap Option @) No Byte Swap
) Al Characters |
ASCI Out (AQUT) @ () All But Null Characters
[] Convert NULL to Dx 20
Serial Port | gL Segiol Sosk Confousediigy LSS - [ [T show Instruction Comment
String - E Complete - B
) e
(©) 1 Character
© 2 Characters e+ The ASCII Out instruction sends
d C .
TemmanonCone 1 0|3 text-based data out of the serial
Termination Code 2 Ox [ g . .
port to various devices for control,
Byte Swap Option @) No Byte Swap rintin or d|S |a 5
(7) Al Characters P 9 play
(7 All But Null Characters
[] ConvertOx | 20 | to NULL
[~] Show Instruction Comment
oK ] [ Cancel ] [ Help
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Full duplex Mode (P3-550(E)/530)

1.

RS232 can be set to FulDuplex node. Half Duplex is selected by default. This cna
be changed in the Hardware Configuration window for the CPU serial port.

AIN and AOUT instructions may be enabled at the same time.

3. AOUT may be enabled while AIN is already active, and vice versa.

The user may control treatment of buffered data before AIN
is enabled using the checkbox mentioned above.

RTS mode must be either always on or always off.
Assert during transmit is not available.

Half duplex Mode [default] (P3-550(E)/530)

The ASCII instruction limitations are that it is not advisable to use the ASCII Out instruction
to send a String to a device that will respond (if the response is needed) and to use the
ASCII IN (AIN) instruction to try to receive this data.

1. AIN and AOUT cannot be enabled at the same time on the same serial port.

2. When the AOUT completes, the AIN cannot be enabled until the next logic scan.

3. The user may control treatment of buffered data before AIN
is enabled using the checkbox mentioned above.

Custom Protocol Instructions

The Custom Protocol is a HEX based protocol used to communicate with devices that do
not have the standard Modbus RTU Protocol. There are two instructions used with Custom

Protocol communication: Custom Protocol Out CPO) o]
e Custom Protocol Out Serial Port o ASCIT Serial Port Configured | +
(CPO) Offset Length Data InProgress - E
1 0 -
» Custom Protocol In (CPI) f 0 @ Corplete =
1 0
Custom Protocol Out : :
. . 1 0
The Custom Protocol Out instruction - °
allows the user to send a ‘byte A
I 1 0
formatted’ packet of data out of the : o
. 1 0 -
CPU serial port. hree
Constant values and/or Tag values e ek
can be used as the source for data P ;
transmitted. There are several
f tt t . | d B t Byte Order () High -Low Chedksum Range (@) All Locations
orma Ing Op lons Inclu Ing y € Low - High Byte Ranges (Ex: 1, 3-6)
Swap and Checksum. Crecksum Preoad (Al bytes = FF)
@) No Termination
() 1 Character
*) 2 Characters
Termination Code 1 0x
Termination Code 2 0x
[] Show Instruction Comment
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The Checksum option allows the user to select where in the packet the checksum should
be inserted, what type of Checksum (CRC-8 bit, CRC-16 bit, CRC-32 bit, XOR-8 bit, XOR-16
bit and XOR 32 bit), which bytes of the data source should be used in the calculation of the
checksum, what the byte order should be of the checksum (if greater than 8 bit) and how
to preload the checksum calculation.

If the device requires a different Checksum calculation, this can be done outside of the
instruction in other ladder code and the resulting Tag values can be inserted where
appropriate in the packet.

Termination characters can also be specified when needed.

The Custom Protocol Out instruction is for transmission only. If information needs to
be received from field devices, the Custom Protocol In instruction will have to be used.
Unlike ASCII, the Custom Protocol will buffer the received data. When the Custom
Protocol In instruction is executed, it will retrieve any data held in this buffer. Therefore,
the lost responses found with ASCII communication do not occur with Custom Protocol
communication.

Custom Protocol In

The Custom Protocol In instruction
has similar formatting options to the
Custom Protocol Out instruction.

1

Custom Protacol In (CPT)

Serial Port o ASCIT Serial Part Configured | +

The Custom Protocol In instruction
will calculate the Checksum of the
data packet received based on the
criteria specified in the instruction
and this will determine the state

of the status bits assigned to

the instruction. If the Checksum
calculation passes based on the
criteria specified in the instruction,
the “Success” status bit will become
true. If the Checksum calculation
fails, the “"Checksum Error” status bit
will become true.

With the CPl instruction, the packet
termination must be specified, either

InProgress

Ll

Offset  Length  Daw

»

el Complete

Ll

Success

Ll

Checksum Error
First Character
Timeout

Inter Character
Timeout

Ll

Ll

AN AN AN

cococococoocoocoscocoo

Overflow

Ll

[T Byte Swap
[T Chedksum  Type | CRC-8
Checksum Result Offset 1

Byte Order (@) High -Low
Low - High

Checksum Range (@ All Locations

Byte Ranges (Ex: 1, 3-6)
Checksum Preload (All bytes = FF)
Number of Characters 1| First Character
Timeout Interval (sec)
Inter Character

@) Fixed Length
- 0@ =None)

() Variable Length ~ Max Number of Characters 1

in terms of a termination character(s)
or a packet length. If a Checksum

is expected in the reply, be sure to
include this in the Fixed Length value
specified.

@ 1 Character
2 Characters
Termination Code 1 0x
Termination Code 2 0x

[ Show Instruction Comment

Timeout Interval (msec) 0] =Mene)

_

|
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Communications: Ethernet
TCP and UDP Port Numbers

When doing TCP/IP and UDP/IP communications, there is a Source Port number and
Destination Port number for every message. The Client device must be aware of the
Destination Port Number(s) that the Server device is expecting to see and the Server device
must listen for this Destination Port number. After the Server device has received the
message with the Destination Port Number that it is listening on, it will formulate the return
message (if the applications require this) with the Source Port Number from the message
sent as its Destination Port Number.

It is important to understand a little about the Port numbering concept because many
Ethernet devices, such as routers with firewalls, will block messages with Destination

Port numbers that are not configured for that device. Listed below are the default Port
Numbers used in the Productivity3000® system. Some of these are configurable, allowing
more flexibility when going through routers in many applications.

Port Number
(Decimal Format)

Configurable

Programming Software CPU Discovery | 8888 UbDP No

E:gg;rq_g:gf:oftware Connection and 9999 UDP No

?:\l/(lj Ig;uillg\lll)e(mlg(o::g ?It\llc;?;structions) 502 TCcP Yes
Modbus Server Connections 502 TCP Yes
GS-Drive Discovery 28784 UDP No

GS-Drive Connection 502 TCP No

Remote I/O Discovery 8887 UDP No

Remote I/0O Connection 8877 UDP No

Email Instruction 25 TCP No

Ethernet IP 44818 TCP Yes
Ethernet IP 2222 ubP No*
* Adapters may choose to respond using another port number.

IP Addressing and Subnetting
IP Addresses (used in conjunction with the Subnet Mask and Default Gateway address) are
used for network routing. This allows for easy and logical separation of networks.

It is outside of the scope of this help file to explain how IP Addresses and Subnet masks
are configured for actual usage. There are many books, documents and tools (Subnet

calculators) on the internet that provide this information. Each facility and network will
incorporate their own rules and guidelines for how their networks are to be configured.
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PC Setup

For testing and verification purpose, it is 2 Run
recommended that the PC and the CPU be on

an isolated Ethernet switch. Configure the PC's || B e o e et et
network interface card setting as described |
belOW. Open: ncpa.cpl -

=)

1. Go to Start, then Run, type ncpa.cpl in
the Open field and click on OK to bring
up the Network Connections dialog.

[ ok H Cancel ][ Browse... ]

NOTE: Many system settings on your computer require Administrative privileges. Consult with
your IT department for necessary privileges and approvals.

NOTE: You should record initial settings prior to making any network configuration changes.

. *s Network Connections EHEHEl
2~ Network ConneCtlons File Edit View Favortes Tools Advanced Help a.

(@ Right click on Qoak - () (T Dseacn [roers [~
the Network
Address Q Metwork Connections

interface shown
in the Network

#| Connection Manager
Network Tasks

Connections [ crectz anen wen
H conneckion {:5; navailable - device missing
dialog and select e &

Firewall settings
LAN or High-Speed Internet

Properties. If there rewall se

. @ Disable this network
is more than one devce _
Network Interface % Repait this connection
on the PC, be sure
to choose the one
connected to the
Ethernet Switch with

Em Rename this connection
€ View status of this
connection

@ Change settings of this
connection

- | ocal Area Connection Properties

General ‘ Advanced |

Connect using:

the CPU on it.

(b) From the Local
Area Connection

Properties window,
highlight the Internet

Protocol(TCP/IP)

selection and click

on Properties.

Productivity...........

Other Places

B control Panel

& 1y Metwork Places
@ My Documents

W My Computer

Details

Local Area Connection
LAM or High-Speed Internet

BB Intel[F) S2566DM-2
Gigabit MNetwork, SIS

This connection uses the following iterms:

gChenl for Microsoft Networks

.Q File and Printer Sharing for Micrasaft Metwarks
B (05 Packet Sioheduler

Install Uniristall

Deescription

Traremission Control Protocal/Intemet Protocol
The default wide area network. probocol that
provides communication across diverse
interconnected networks.

] Shows icon in notification area when connected
Maotify me when this cannection has limited or

ho connectivity
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- Chapter 6: Communications

3. Internet Protocol (TCP/IP) Properties.
@ In the Properties window, select Use the following IP address.

@ Enter an IP Address of 192.168.1.1 and Subnet Mask 255.255.255.0 and select
OK. Select OK again on the Local Area Connection Properties window.

- .
Interet Protocol Version 4 (TCP/IPv4) Properties -2 S

General

‘fou can get IP settings assigned automatically if your netwark supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
@(ﬁ Use the following IP address:

IP address: E 192,168, 1 . 1
Subnet mask: 255.255.255. O
Default gateway:

Obtain DNS server address automatically
@ Use the following DNS server addresses:
I Preferred DNS server:

Alternate DNS server:

b [T validate settings upon exit
|

CPU Setup

Now configure the CPU'’s network IP setting as shown below.

1. Select CPU from the Productivity3000® software Main Menu
and then select Choose CPU from the drop down menu.

2. The CPU Connections window will open as shown below.

.
H CPU Connections ‘ PS |
Connectic Device User Assigned CPU Add Connection
Type Part # e CPU Name TP || @R Connection : -
USB 2.0 P3-550 0050c... P3-550 172.30.58... Auto-... Avaiable Edlt Connection

m-en-sa--- S ——
ey

Import Connections
Export Connections

Start Blinking
CPU Display
Stop Blinking
CPU Display

Change CPU
IF [ Name b

*in the CPU Source column indicates a connection through a non-CPU module

Connect ][ Close ][ Help ]
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@ Click to highlight the CPU connected to the Ethernet switch.
(D Select the “"Change CPU IP/Name” button.

3. The Change IP Address/CPU Name window will open as shown below.

« Enter an IP Address of 192.168.1.2 and Subnet Mask 255.255.0.0 for the CPU's
network IP setting and select OK.

Change IP Address / CPU Name [ =

Assign the following IP to CPU
[ Obtain Address From DHCP
IP Address | 198.163.1.2
Subnet Mask | 255.255.0.0
Default Gateway |0.0.0.0

CPU Name P3-550

[ OK H Cancel H Help ]

L S

The CPU is now configured with the correct IP Address for connectivity with the PC. The
IP Address and Subnet Mask settings will very likely differ from what will be used in the
actual application. Consult the Network Administrator of the facility where the CPU will be
installed to get the appropriate settings for that network.

TCP Connection Behavior with Modbus TCP and Network Instructions
When performing communications over TCP, a Connection must be established before the
applications can transfer data. The connection is typically maintained until the application
decides that the connection is no longer needed and then the connection will be severed.
Frequent connects and disconnects are not efficient for the Client or the Server and can
add unnecessary network traffic. But maintaining connections needlessly is also costly to
the Client and Server in terms of processing and memory so this should also be avoided.

The CPU allows user control of Client connections through enabling and disabling
the rungs containing Modbus and Network instructions. The MRX, MWX, RX and WX
instructions have two options for sending messages: Automatic Poll and Manual Poll.

Automatic Poll sends out messages at a specified rate. Enabling the instruction performs

a TCP connect with the Server device. Once the connection is established, the instruction
messages are sent at the rate entered in the poll rate field. This continues until the
instruction is disabled. The TCP connection will automatically be severed five seconds after
the instruction is disabled.

Manual Poll sends out a message each time the instruction is enabled. Enabling the
instruction performs a TCP connect with the Server device and sends the message one
time. The TCP connection will automatically be severed five seconds after receiving the
reply from the Server device. If the instruction gets another positive edge enable within
the five seconds, the message will be sent and the disconnect of the TCP connection will be
delayed by an additional five seconds.
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Communications Modbus Functionality

Master/Client Function Code and Data Type Support
The following table lists the Modbus data type, the function code and the CPU source data
type that is supported when the CPU is the Client or Master on a Modbus TCP or serial
connection.

Modbus Client/Master Support

(Using MRX and MWX Instructions)

Function Function Name Modbus 984 Addressing | Modbus 984 Productivity3000® Tag Types
Code (Zero Based) Addressing (Data designation or source)

Discrete Output (DO)

01 Read Coil Status | 000000 - 065535 000001 - 065536 Boolean (C)

Boolean System (SBRW)
Discrete Input (DI)

02 Read Coil Status | 100000 - 165535 100001 - 165536 Boolean (C)

Boolean System (SBRW)
Integer 8 bit Unsigned (U8)
Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)

i Integer 16 bit BCD (B16
Read Holding | 440000 - 465535 400001 - 465536 el : (B16)
Registers Integer 32 bit (S32)

Integer 32 bit BCD (B32)
Integer 32 bit Float (F32)
Integer 16 bit System (SWRW)
Integer 8 bit Unsigned (U8)
Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)
Egggt'gr‘;“t 300000 - 365535 300001 -365536 ::::2:: ;z :: Zzz)(ms)
Integer 32 bit BCD (B32)
Integer 32 bit Float (F32)
Integer 16 bit System (SWRW)
Discrete Input (DI)

Discrete Output (DO)

05 Write Single Coil | 000000 - 065535 000001 - 065536 Boolean (C)

Boolean System (SBRW)
Boolean System Read Only (SBR)

03

04
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Modbus Client/Master Support

(Using MRX and MWX Instructions) (continued)

Function Function Name Modbus 984 Addressing | Modbus _934 Productivity3000® Tag Types
Code (Zero Based) Addressing (Data designation or source)
Integer 8 bit Unsigned (U8)
Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)
Integer 16 bit BCD (B16)

400000 - 465535 400001 - 465536 Integer 32 bit (S32)

Integer 32 bit BCD (B32)

Integer 32 bit Float (F32)

Integer 16 bit System (SWRW)
Integer 16 bit System Read Only (SWR)
Discrete Input (DI)

Discrete Output (DO)

000000 - 065535 000001 - 065536 Boolean (C)

Boolean System (SBRW)

Boolean System Read Only (SBR)
Integer 8 bit Unsigned (U8)
Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)
Integer 16 bit BCD (B16)

400000 - 465535 400001 - 465536 Integer 32 bit (S32)

Integer 32 bit BCD (B32)

Integer 32 bit Float (F32)

Integer 16 bit System (SWRW)
Integer 16 bit System Read Only (SWR)

Write Single

Le Register

Write Multiple

& Coils

Write Multiple

(o Registers
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Slave/Server Function Code and Data Type Support
The following table lists the Modbus data type, the function code and the CPU source
data type that is supported when the CPU is the Server or Slave on a Modbus TCP or
serial connection.

Modbus Server/Slave Support

Productivity3000® Tag Types

(Data designation or source)
Discrete Output (DO)

01 Read Coil Status 000001 - 065536 Boolean (C)

Boolean System (SBRW)

Discrete Input (DI)

Boolean System Read Only (SBR)

Integer 8 bit Unsigned (U8)

Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)

Integer 16 bit BCD (B16)

03 Read Holding Registers | 400001 - 465536 Integer 32 bit (S32)

Integer 32 bit BCD (B32)

Integer 32 bit Float (F32)

Integer 16 bit System (SWRW)

String

Analog Input, Integer 32 bit (AIS32)

04 Read Input Registers 300001 -365536 Analog Input, Float 32 bit (AIF32)

Integer 16 bit System Read Only (SWR)

Discrete Output (DO)

05 Write Single Coil 000001 - 065536 Boolean (C)

Boolean System (SBRW)

Integer 8 bit Unsigned (U8)

Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)

Integer 16 bit BCD (B16)

Integer 32 bit (S32)

Integer 32 bit BCD (B32)

Integer 32 bit Float (F32)

Integer 16 bit System (SWRW)

Integer 16 bit System Read Only (SBR)

String

Discrete Output (DO)

15 Write Multiple Coils 000001 - 065536 Boolean (C)

Boolean System (SBRW)

Function

Code Function Name Modbus 984 Addressing

02 Read Coil Status 100001 - 165536

06 Write Single Register 400001 - 465536
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Modbus Server/Slave Support (continuec
Productivity3000® Tag Types
(Data designation or source)

Integer 8 bit Unsigned (U8)

Integer 16 bit (S16)

Integer 16 bit Unsigned (U16)

Integer 16 bit BCD (B16)

Integer 32 bit (S32)

Integer 32 bit BCD (B32)

Integer 32 bit Float (F32)

Integer 16 bit System (SWRW)

Integer 16 bit System Read Only (SBR)
String

Function Code Function Name Modbus 984 Addressing

16 Write Multiple Registers 400001 - 465536

Assigning Modbus Addresses to Tags
There are many different data types in the CPU. Because of this, the Modbus addresses
need to be mapped to the various tag data types in the CPU.

There are two ways to map Modbus addresses to Tags in the Programming software: 1.)
Modbus mapping in Tag Database window; 2.) Modbus mapping when creating Tags.

1. Modbus mapping in Tag Database window:

« There are only two data sizes in the Modbus protocol: bits and words. In the
CPU, there are multiple size types, so it is sometimes necessary to map multiple
Modbus addresses to a single Tag entity. There are also array data structures in
the CPU. When Modbus addresses are mapped to arrays, they will be mapped
as a contiguous block of addresses. This is, in fact, the most efficient method to
handle Modbus communications.

* In the Tag Database window, there are two columns named “Mod Start” and
“Mod End". To map a Modbus address to a tag in the Tag Database window,
simply double-click in the Mod Start field for the Tag.

Ta Diatabase ®

Tags b show In the Edkcr

Shiw Al [ Diserete rputs [] [ btegars 7] System Data  [] Beclaans
[#] Discrete Cutpets  [7] dnlog Cutpts 2] Plosts =] rngs [ | <enter et >

Eckor

Harne. T R Hurn Chars | Retentive Ink Vabia| e K P TitFD.| Coe e
PAC RPN Eeolzan, System, Rea.. O~
Absars OFF EiL Eucolaan, System, Rea.., [F] ==
First Sran Bt Eccloan, System, Rea.., ]
Every Other ScanER | Boolean, System, Rea.., 1
Baittery Low BE Ecolean, System, Rea... O
Battery Gissbled | Doclean, System, Rea... (m]
Forces Ensbled Eccl=an, System, Ree... O
1 Mirke Bit Ecelzan, System, Res.., O
2 Sacond Bit Ecelsan, System, Rea.., O
Swichin Run Eccloan, System, Rea.., O
SwkchinStop Bk Eoclean, System, Rea... Oy
e et
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When you do this, you will see two values appear in the field. The left most value is the
Modbus data type. This is fixed based upon the tag data type. The chart below indicates
the four different Modbus data types in the 984 addressing scheme.

Address
Identifier

e Y.

( Mod Start | ModEnd | Fo
‘If 100001 100001 1 ,
i 100003 100003
{ 100002 | 100002
} 000001 | 000001

4 000002 | 000002

! DODOD3 | DODOD3 |
*r 000004 000004 4
; 4
I3 1
;

v

I'\.

Modbus 984 Address Type

OXXXXX

Coil (Read/Write bit)

TXXXXX

Input (Read Only bit)

3XXXXX

Input Register (Read Only 16 bit word)

AXXXXX

Holding Register (Read/Write 16 bit word)

The right most value that you

see in the "Mod Start” field is the
address offset (range is from 1 —
65535). You can accept the value
that is pre-filled for you or the value
can be changed. The software
automatically pre-fills the address
offset with the next available
address.

Tag Database

Tags to show in the Editor

Show Al [] Discrete Inputs — [] Analog Inputs
[] Discrete Sutputs [ Analog Outputs ] Floats
rver

[ ntege

C EL, Dl boce Diomd sl

innnic

Editar
Mame Type Mod Start | Mod End
M5T-0.1.2.1 Module Status Bit 100004 100004
M5T-0.1.2.2 Module Status Bit 100005 100005
M5T-0.1.2.3 Module Status Bit 100006 IDDDDEvJ
M5T-0.1.2.4 Module Status Bit 100007 IDDDD?]
M5T-0.1.2.5 Module Status Bit 100008 100005
M5T-0.1.2.6 Module Status Bit 100009 1000091
M5T-0.1.2.7 Module Status Bit 100010 100010
M5T-0.1.2.5 Module Status Bit 100011 100011
PAC in Run Boolean, System, Read Only 100012 100012
Always OFF Bit Boolean, System, Read Only 100014 100014 §
First Scan Bit Boolean, System, Read Only 100013 100013

innnic

Add Tags ] [ Delete Tags
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2 Modbus mapping when creating Tags:
«  Modbus addresses can be assigned to Tags as they are created in the Tag

Database.
8 Bl
Add Tags =
ecliae Rows 1
Data Type @ Basic () 1D Array () 2D Array Columns 1
Integer, 8 Bit Unsigned Characters 15
Integer, 16 Bit !
Integer, 16 Bit Unsigned Retentive [7]
Integer, 16 Bit BCD Initial Value []
Integer, 32 Bit —
W Integer, 32 Bit BCD Modbus Address 000000 + |
FIo;t, 328t Consecutive Tags to Create | 1]
String

I Add Add and Close

+ Type in the Modbus offset value when entering the Tag Name and Data Type. If
the address is already assigned, a warning message will appear.

@ Tag name 'First Scan Bit' already exists
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Modbus Options

The Modbus protocol does not have a specific method outlined for data types outside of
bits and 16-bit words. Most systems now have 32-bit data types. In order to transport
32-bit data types across Modbus, they must be placed into two Modbus 16-bit registers.
Unfortunately, some devices do not support this and there are sometimes incompatibilities
in the order of the 16-bit high word and low word handling between the devices.

In order to help alleviate this situation, there are some options for handling this in the
programming software. To find the Modbus Address options, go to File and click on
Project Properties and then click on the "Modbus Server Settings” tab.

Project Properties

=)

| General | Settings || Modbus Server Settings |

'3 Word swap 32 bit tags

Analog Input, Integer, 32 Bit
(") Map value to a single 16 bit Modbus register
d (@ Map value to two consecutive 16 bit Modbus registers

Analog Output, Integer, 32 Bit
() Map value to a single 16 bit Modbus register
(@ Map value to two consecutive 16 bit Modbus registers

Integer, 32 Bit
() Map value to a single 16 bit Modbus register
(@ Map value to two consecutive 16 bit Modbus registers

Integer, 32 Bit, 1Df2D Array
(71 Map value to a single 16 bit Modbus register
(@ Map value to two consecutive 16 bit Modbus registers

a Mo exception response for non-existing Modbus address requests

(@ No exception response for non-existing Modbus address requests: Because the
Modbus addresses can be manually assigned to tags, it is possible that gaps
can occur in the Modbus address mapping. For example: Tag1 has Modbus
address 400001 assigned to it and Tag 2 has Modbus address 400003 assigned

to it.

Tag Database

Tags to show in the Editor
[] Discrete Inputs  [] Analog Inputs

[[] Discrete Sutputs [ Analog Sutputs

Integers
[] Floats

PR S Y RSN -

Editar
Mame Type Mod Start . Mod End
Tag 1 Inkeger, 16 Bit 400001
Tag 2 Inkeger, 16 Bit 400003
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*  Most Modbus Master/Client devices will attempt to optimize their data requests
to a Modbus Slave/Server device by requesting blocks of data instead of
individual registers. In the case mentioned previously, most Modbus masters
would send one read request starting at 400001 and a size of three instead of
sending two read requests starting at 400001 with size one and 400003 with
size one as shown below.

More efficient to do 1 block
read of 400001 - 400003

than 2 reads of 400001 by
itself and 400003 by itself.

« In the example shown above on left, a Modbus Slave/Server device should
give an exception response since there is no Modbus Address of 400002 in
the device. This method can cause a lot of inefficiencies. By selecting the “No
exception response for non-existing Modbus address requests” option, the
CPU will not give an exception response to the request. Note that if Modbus
address 400002 by itself were requested it would give an exception response.

(b) Word swap option (S-32, AlS-32, AOS-32, F-32, FI-32, FO-32):

«  Word swap allows the word order of 32-bit tags to be changed when
sending the values across Modbus. The default selection is on, which
returns the data low word first.

« Tag1 (Integer, 32-Bit) = 305,419,896 (hex = 0x12345678)
Tag1 Modbus address = 400001, 400002
Modbus reply for Tag1 (Word Swap ON ) = 01 03 04 56 78 12 34

Low High
Word Word
First Last

Modbus reply for Tag1 (Word Swap OFF) = 01 03 04 12 34 56 78
| ot | Word |

First Last
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@ Map value to a single 16 bit Modbus register:

This option allows for compatibility with devices that do not support 32-bit
Modbus functionality. This option can be selected individually for the Analog
Input and Output Signed 32 data types and the Internal Signed 32 data types,
including the array form of these data types. This function is only useful when
the value contained in a 32-bit tag does not exceed a signed 15-bit value
(32,765).

Tag1 (Integer, 32-Bit) = 22136 (hex = 0x00005678)

With “Map value to a single 16 bit Modbus register” turned OFF =
Tag1 Modbus address = 400001, 400002

Modbus reply for Tag1 (Word Swap ON) = 01 03 04 56 78 00 00

With “Map value to a single 16 bit Modbus register” turned ON =
Tag 1 Modbus address = 400001

Modbus reply for Tag1 = 01 03 02 56 78

(d)Map value to two consecutive 16-bit Modbus registers: Allows for 32-bit data types to be
mapped to two consecutive 16-bit registers. This option is selected as default.

All of the options in the “Modbus Address” tab of the Project Properties only
apply to the Modbus Slave/Server functionality. Similar options are available
for the Modbus Master/Client functions as well and are available in the MRX
and MWX Modbus instructions.
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Modbus Instructions
To read or set data in other Modbus Slave/Server devices, there are two instructions
available in the programming software, Modbus Read and Modbus Write.

The Modbus Read (MRX) instruction is used to read data from other
Modbus devices into Tags of the CPU.

The MRX instruction can be used for Modbus TCP or Modbus RTU.
There are several status bits that can be used to determine whether the
read message was successful and if it was not, the reason why.

Modbus Read (Ml

@) Ethemnet Port |CPU-ETH-Ext = In Progress - B
IP Address Complete - E]
TCP Port Number | 502
Success - E]
Slave Node Number 255 | (Default=255)
Error - E]
(@) Serial Port |CPU-232
- Timeout - E
Slave Node Number 1| (Default=1)
Exception
Respanse String M B
[F] Automatic Paling Every 100 | msec poll offset 0| msec

[] Skip execution if buffer is greater than 75 | % full
Word Swap Slave Modbus Starting Address 0 +000000
[[] Map 32 bit data to 16 bit @ Modbus Decimal Addressing
() Zero Based Modbus Addressing
Madbus Function Cade :1: Read Coils -
() Non-Array Number of Tags 155
Tag Name Mapping Tag
1 -
2 (|
3
4
5 -
© Array Array Name Starting Index 1| End Index 1
@ Siring String Mame - B Number of Characters 2
[ Byte Swap (Even Number Cnly)
[] Show Instruction Comment
] (oo ) (e

Preductivitys........
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There is an "Automatic Polling” feature in the instruction to make it easier to read a device
on a pre-determined poll rate. There is also a “poll offset” field that can be used when
simultaneous instructions are enabled with the Automatic Polling feature to help stagger

the flow of messages being sent to the network.

The Modbus Write (MWX) instruction is very similar in layout and configuration
to the MRX instruction. It is used to write values to a Modbus device from the
tags in the CPU.

Modbus Write (MWX) e g - - =
@ EthernetPort | CPU-ETH-Ext - In Progress - E]
IP Address Complete -] (=)
TCP FortNumber | 502 Success -] [
Slave Node Number 255 | (Default=255) Error - E]
Timeout -
() Serial Port | CPU-232 E]
Exception
5lave Node Number 1| (pefault=1) Response String h B
[] Automatic Palling every 100 | msec poll offset 0 | msec
[ Skip execution if buffer is greater than 75 | % full
Word Swap Slave Modbus Starting Address 0| +000000
[T Map 32bit data to 16 bit @ Modbus Decimal Addressing
() Zero Based Modbus Addressing
Modbus Function Code |5: Write: Coll -
() Mon-Array Mumber of Tags 15
Tag Name Mapping Tag
1 -
2 |
3
4
5 -
©) Array Array Name Starting Index 1|End Index 1
@ 5iring  String Name - B Mumber of Characters 2z
[FlByte swap (Even Number Only)
[ Show Instruction Comment
- 5] (o)

« The MWX operates very similarly to the MRX instruction. There are also many
status bits to indicate the success or reason of failure when sending a message.

« The Automatic Polling option is also available to the MWX instruction, although
greater care should be taken when using this feature in this instruction. This is

explained in better detail in the "Message Queue” section.
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Network Instructions
The Network Read (RX) and Network Write (WX) instructions are used to communicate to
other CPUs. They are very similar in operation to the MRX and MWX instructions but they
target Tag Names instead of Modbus addresses in the other CPU. There is also a significant
performance gain in using the RX and WX instructions when communicating to other CPUs
as opposed to using the MRX and MWX instructions.

Network Read (RX)
orf | CPUETHERE = In Progress - E]
IP Address Complete B
-
TCP Port Number | 502
Success al=
() Serial Port | CPU-232 Error - E]
Slave Node Number 1| (Default=1) Timeout - E
Exception
Response String v E] W
]
[7] Automatic Poling every 100 | msec poll offset 0| msec 'l
[ Skip execution if buffer is greater than 75 | % full I
]
Tag Name Mapping h
Remote Project Refresh 'l
@ NonArmay | e of This Project Tags of Remote Project |
A |
|
= [
I |
]
- ]
]
@ Array  Array Tag of .| starting Index 1| Endindex 1 W
This Project
Array Tag of I
Remote Project SR ! ]
. . |
(@) string  String Tag of v | Number of Characters 2
This Project
String Tag of |
Remote Project
I
[ Show Instruction Comment
o] [ ] (o]

The same status bits are available in the RX instruction as in the MRX instruction and
operate in the same manner. The greatest difference in the RX versus the MRX is that with
the RX, the Tag Name in the target CPU can be referenced directly and does not need a
corresponding Modbus address. The way this is accomplished is by mapping local and
remote tag names together within the local CPU’s RX instruction. Once the instruction is
set up to read a remote project, the "Tags of Remote Project” or “Array Tags of Remote
Project” drop down lists will be accessible. Map the Tag of the Remote project to a Tag in
the Local project to read this data.
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-
Network Write (WX) S
@ Efhernat Bork | CPU-ETH-Ext = In Progress - E]
IP Address Complete B
TCP Port Numb: 502
artamser Success - E]
() Serial Port | CPU-232 Error - B
Slave Node Number 1| (Default=1) Timeout - E]
Exception
Respanse String T B "
(]
[ Automatic Palling every 100 | msec poll offset 0| msec N
[ Skip execution if buffer is greater than 75 | % full I
Tag Mame Mapping
Remote Project e
sy Tags of This Project Tags of Remote Project
- (]
‘ (]
B |
(]
= (]
@ Aray  Array Tag of .| starting Index 1| EndIndex 1
This Project (]
Array Tag of . ]
T, Starting Index 1 |
) String  5tring Tag of ...| MNumber of Characters 2
This Project N
String Tag of |
Remote Project
[ Show Instruction Comment
o] (o )

The WX instruction operates in the same manner except that the data from the Local tags
will be written into the Tags of the remote project. No Modbus mapping is required.

— NOTE: The PC programming software project for the Remote CPU must be accessible by the PC
— running the programming software for the Local project.

Automatic Poll versus Manual Polling and Interlocking

In many cases when performing multiple communications requests to other devices,

the message flow must be explicitly controlled in ladder code so that a message is not
sent while another one is in operation. This usually requires writing ‘interlocking’ code
between the instructions which typically involves the use of timers and shift registers, etc.
Sometimes this is necessary because of the application but in other cases where the CPU
just wants to read changing values from other devices and the frequency of that update
is not critical it would be much more efficient to skip the unnecessary code complexity of
interlocking.

The desire to make it easier to communicate to other devices brought about the
“Automatic Polling” feature and the “Message Queue” in the CPU. The Automatic Polling
feature allows the user to choose the rate at which they desire to send messages without
having to use a separate timer and enable logic. The 'Message Queue’ allows the user to
stage the messages from the ladder code to go out to each physical communications port
without requiring interlocking logic.
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The implementation of how the message queue works is slightly different based on
whether the request is a read request or a write request.

Read Request Flowchart

Rea}i or . Write » Go to Write Request
Write? Flowchart

lRead
Using Timer Go to Next
Automatic Yes No

Complete? Instruction
Poll? P

No Yes

Request Yes

Already in
Queue?
lNo

Add Discard
Request to Request
Queue

OO OO OO OO OO OO OO OO OO OO OO0

Write Request Flowchart

Read or Read Go to Read Request
Write? Flowchart

lWrite
Use Yes Timer . No Go to Next
Automatic

Complete? Instruction
Poll?

iNo Yes

Add
Request to
Queue

Write requests will fill the queue much faster than read requests. That's why it is advisable
to carefully choose when doing write requests whether to use the “Automatic Poll” feature
or to manually send write requests only when needed (data to write has changed). When
designing a system, it is important to know the total time it takes to send a request and get
a reply for each target device. The Poll time should be longer than this time. The longer
the poll time can be, within tolerance of the application, the better the overall network
performance. So for efficiency in programming and for the best possible performance

for the system, conservative poll rates should be used when utilizing the “Automatic Poll”
feature.

There is also a "Poll offset” field in the communications instructions. This helps prevent the
instructions from being queued all at the same time. When the CPU project starts, there is

a master timer that begins. The ladder scan will look to see if the instruction is enabled. If

it is enabled, it will begin the Automatic Poll timer at the specified poll offset value from the
master time clock.
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Message Queue
If the application requires more explicit, orderly control of each message sent to the
devices, turn off the “Automatic Poll” feature. Using the instruction’s status bits, logically
control each message as required.

All of the above explains how messages get into the “queue”. There are several factors
involved with how each queue (1 for each physical port) is emptied.

» Serial port queues: The serial port queues empty slower than the Ethernet
port queues, not just because of the hardware speed itself but because of the
nature of serial communications. Each request sent must wait for a response or
a timeout (whichever comes first). Once the reply is received for a request or
a timeout has occurred, the next item in the list can be sent. So the response
time of the slave devices on the network will largely affect the speed at which
the queue fills and empties.

« Ethernet port queues: The Ethernet port queue can empty faster because
when sending requests to multiple devices, the CPU does not have to wait on
a response from one device before sending a request to another device due
to the inherent nature of the Ethernet hardware. However, sending multiple
requests to the same Ethernet device does necessitate that the CPU waits for
a response from the first request before sending another request to that same
device.

Another difference in the Ethernet port queue versus the Serial port queue spawns from
the TCP ‘connection’ based behavior of Modbus TCP. If a TCP connection is lost to a device
and there are still requests in the queue for that device, those requests will be dropped
from the queue. There are three ways this can happen:

1. If a TCP timeout occurs (server device fails to respond within
specified timeout value), the TCP connection is lost.

2. If the server device closes the connection, then all of the requests will be dropped.

3. And, finally, if all rungs with communications instructions to a device are disabled
for five seconds, the CPU will drop the TCP connection for that device in order
to free up valuable resources that could be used elsewhere in the system.

This is another factor that should be considered when designing the system. If it is
imperative that no message be lost when communicating to a device, each instruction
should be explicitly handled one by one (interlocking logic).
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EtherNet/IP for the Productivity Series

Terminology Definitions

A lot of terminology associated with EtherNet/IP is not always clear. Some of these terms
are listed below along with their respective definitions.

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”.

Object: In EtherNet/IP, an Object is a representation of a defined set of
Ethernet connections, behaviors, services and data attributes. There are
standard objects and there are custom defined objects as well. See Object
Modeling example below.

Class: A Class is a set of Objects that are related in some fashion. See Object
Modeling example below.

Instance: An Instance is an actual, usable manifestation of an Object. See
Object Modeling example below.

Attributes: Attributes are the specific items within an Object Class. The
category of Attributes should be the same for all Instances of an Object but the
actual Attribute itself might vary. See Object Modeling example below.

Connection Point: 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 10

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

IO Messaging: 10 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.

Explicit Messaging: This method of reading or writing data requires that each
message defines the type of data and size of data needed for each request.

Object Modeling Example:

.

Class ------- Definition of Automobile
Attributes -- Make, Model|, etc...
Object ------ A Ford Mustang

Instance ----Sally’s Ford Mustang
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Network Layer Chart

o] Explicit Tag Based
Messaging | Messaging || Symbolic add.|

CIP (Common Industrial Protocol)

EtherNetlP

NETVWORK LAYER {IP}

ETHERNET LAYER (MAC)

The diagram above illustrates the OSI seven layer model and how EtherNet/IP fits into
this model. In general, there are three basic layers for sending and receiving data in the
EtherNet/IP protocol:

« EtherNet/IP layer (Register Session, etc...)
« CIP layer (CIP Forward Open, etc...)
« The uppermost layer,which contains several different types of messaging.

The ODVA specification defines many different types of messaging that reside on the CIP
layer. Two types of messaging supported in the phase 1 release of the Productivity3000®
EtherNet/IP protocol are IO Messaging and Explicit Messaging. 10 Messaging is
accomplished through a Class 1 Connection and Explicit Messaging can be accomplished
through a Class 3 Connection or an Unconnected Message.

Tag Based Messaging (used for reading and writing values to Allen Bradley Control and
ComCPUtLogix PLCs) and PCCC (used for reading and writing values to Allen Bradley
MicroLogix and SLC PLCs) are planned for subsequent phases of this protocol.

EtherNet/IP Data

When doing IO Messaging, 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 Input data
and Output data. In most PLCs, Inputs are typically associated with an Input module
that reads point from real word devices. Outputs are typically associated with an Output
module that turns off and on real word devices.

In 10 Messaging, Input data is data that is sent from the target device back to the
Originator or to multiple devices that are listening (multicast messages). Output data is
data that is sent from the Target device. This data may or may not be connected to real
word devices. That is completely dependent upon the Adapter device. For example: When
the Productivity3000 is configured as an EtherNet/IP Adapter device, the Input data and
Output data is defined in internal data arrays and does not directly tie to any Input and
Output point to the real world. If it is desired to tie these array elements to real word
devices, that must be accomplished in code by Copy commands (or other instructions).

— NOTE: The Scanner (originator) in the P3000 will only accept messages from an Adapter (target)
— | device that the Scanner has established a connection to.

— NOTE: The Adapter (target) in the P3000 will respond back to a Scanner (originator) in the method
— (Multicast or Unicast) that is sent in the forward open message from the Scanner (originator).
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Class 1 and Class 3 Connections

What are they and how are they best used?

« Class 1 Connection is the transport mechanism that IO Messaging uses to send
data. The basic concept is that data is sent in one direction: the Originator
sends Output data in a Unicast UDP message to the Target and the Target sends
Input data in either a Unicast message back to the Originator or Multicast UDP
messages to multiple devices. The Input data and Output data messages have
no relationship to each other. This method works well for Remote I/O type data
and is very efficient due to little overhead and reduced handshaking messages
on the wire. Class 3 Connection is one of the mechanisms that Explicit
messaging uses. Class 3messaging uses TCP messages unlike Class 1. Each
Class 3 request has a header that defines the type of data requested as well as
the size requested. It allows for more flexibility in messaging but does create
additional overhead.

NOTE: Explicit messaging can be accomplished with unconnected messages as well for more
infrequent requests. Explicit messaging is a slower performing method of communications but it
typically allows for more flexibility and control when the situation requires it.

When can the P3000 CPU use Class 1 or Class 3 Connections?

» Class 1 and Class 3 Connections can be accomplished with the
Productivity3000® CPU as an Adapter or as a Scanner or both simultaneously.

How many connections can the P3000 support for Ethernet IP?
. 4-TCP
e 4 - Ethernet IP

e 4 -CIP (Up to 4 CIP connections are allowed per Ethernet IP connection.
Therefore, if one device can support 4 CIP connections then you can have up to
a total of 16 CIP connections using 4 devices)

Example Setup: Productivity3000 as EtherNet/IP Adapter

. . Application Tools
The Adapter setup is accomplished through the EtherNet/IP -1 Setup
Adapter setup under the Comm Adapter Config section of the & Hardware Config
Setup menu as seen on right. Comm Adapter Confi
a EtherMNet/TP Adapter
Etherlet/IP Adapter x *‘_.’ SECUritﬁl' Accounts
Enable Etherlet/IP Adapter - %) Set PAC Time Date
Mumber of Data Blocks (1 - 4) = Device Name |P3K E/IP Adapter =l -, Write Program
- |4 Tag Database
Dta Block 1 -2 1/O Overview
Input Parameters a
[#] Enable Input Data Assembly Instance - 54 Rung Comments
Datatypes Unsigned Int 16 1D Array ST | | g% Tag Cross Reference
Data Array | InputDataBlock - = . Monitor & Debug
Class Explicit) | 4 | (0x4) Data View
Message Size (bytes): 100 —;
Number of Slements @ Instance (Expliat) | 101 | (0x65) - g Data Loager
-~ PID Tuning
Atribute (Explict) | 3 | (0x3) %] H5 Module Testing
Output Parameters Bit Histogram
Enable Output Data Assembly Instance Word Histogram
Datatype: Unsigned Int 16 1D Array Connection Paint (1/0) | 102 | (0x66) :
Data Aray | OutputDataBlock - D I When the EtherNet / P
el 1B _ Adapter is selected from the
Number of Slements 0 Instance (Explicit) | 102 | (0x66)

menu the window shown
here will open.

Attribute Explict) |~ 3 | (0x3)
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Fill in the required parameters and once configured these parameters will be used to
configure the Scanner side as shown in the examples below. The first example shows how

to setup a Class 1 10 Message connection from a 3rd party EtherNet/IP Scanner device (an
Allen Bradley PLC).

RS Logix5000 Control/CompaciLogix Generic Ethernet Device Setup

M Module Properties: LocalENB (ETHERNET-MODULE 1.1)

Genetal | Connection  Module Info
Type: ETHERNET-MODULE Genenc Ethemet Module
Vendor. Allen-Bradiey
Parent toraEnE
) Connection Parameters
Narne: 1
Paoco. Assembly )
Desciipjon: Instance:  Size: N _
Input: —hl 101 50 2 |0eba)
T =
Output 102 50 T e b
Coenm F| : [ 1 [ 7B ai] (pas
F“d Confin ;ﬁm:l $ 0 %5 (ebi
Etheriet/IP Adapter 1 1 i T
[¥] Enable Etherfiet/IP Adapter : I
Number of Data Blocks (1 - 4) 12 Device Mame |P3K E/IP Adapter
Data Block 1
1 . H
Input Parameters E
| Enable Input Data Assembly IngEnce
Datatype: Uns'grfqlnl 16 1D Array Connection Point ([/0)
Data Aray  InputDfstaBlock | [oee]
Class (Exphet) 4 (0xd4)
Message Size (bytes): 100
e | T 50 | Instance (Exphcit) = 101 | (Ox65)
Atrribute (Exphcit) 3| (0x3)
Qutput Parameters
V] Enable Output Data Assembly Instance
Datatype: Unsigned Int 16 1D Array T pqintmo)
Data Aray  OutputDataBlock v | ]
Class (Exphicit) 4 | (0xd)
Message Size (bytes): 100
Number of Elements ) Instance (Expicit) 102 | (0x66 ) -
Atribute (Expiict) 3 |{0x3)
[ oy crorges | (1|

The following example shows how a Class 3 Explicit Message might be accomplished from
a 3rd party device (Allen Bradley PLC). As you can see the Input Data must be retrieved
in one connection or message and the output data in another. Remember that Class 3

messaging is not as efficient in protocol messaging as Class 1 but it does allow for granular
control.

NOTE: In this example, size configuration is not shown on the Scanner side. The tag created for
the Destination must be large enough to contain the data requested (shown with dashed boxes).
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Message Configuration - MSGtoP3
Coniguration” | Commurication | Tag

Message Type: CIP Generic

Sernce
Tope et Attribute Singhe

—

Seivice | 4

Code:
Instance | 101

[Hex] |Class:

Altribute 3

[Hex)
| (Hex)

RS Logix5000 M5G instruction for Control/CompacilLogix

X

FPNrunDdeﬁ_

- -

Destination

~

Message Configuration - M5GtoP 3

Configuration | Communication Tag

Message Type: | CIP Generic

vl

Service | get Attibute Single
Type:

?Emce [He:l Class: |£ ||H!*]
Instance: 102 Altrl:lule:i‘i | [Hex)
[ EtherNet/tp Adapter %
[¥] Enable EtherNet/IP Adapter
Nurber of Data Blacks (1 - 4) 1= Device Name P3K E/IP Adapter
" Data Block 1
Input Parameters
|| Enable Input Data Aszsmbly Instance
Datatype: Unsigned Int 16 1D Array Connection Point (I/0) | 101 | (0x85)
Data Array  InputDataBlock ~ | [ees)
Class Expliait) || 4 | (ed)
Message Size (bytes): 100 _—
Number of Elements |__ 500 Instance (Expiiit) [ 101 | (0x65) |
e o o o
Atibute Expit) || 3 [(@3)
Qutput Parameters
[¥] Enable Output Data Assembly Instance
Datatype: Unsigned Int 16 1D Array Connection Point (I/0) | 102 | (0x66)
Data Array | OutputDataBlock *| [ .
Cass @xpiat) || 4 [(0x4)
Message Size (bytes): 100
Number of ements | 50 ) Instance (Expiai) | 102 | (oxes) -
M e i
Atiribute (Explicit) | 3 | (0x3)
[ Apply Changes ] Help ]
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Example Setup: Productivity3000® a

s EtherNet/IP Scanner

This example shows how to connect the Productivity3000 Scanner function to an EtherNet/
IP adapter device using Class1 10 Messaging. First, create an EtherNet/IP device in the

Hardware Configuration as seen below:

Hardware Configuration

A= G 9
CPU I GS Drives | EtherNet/IP

Comwewor Drive
13z2,168.1.56

(— Drag and Drop

I= EtherNet/IP Device

gliceneric Client]

_—

[ EtherNet/IP Client Properties [
Device Name  Conveyor Drive TCP Connected  ConvITCPConn - []
EthemetPort CPU-ETH-Ext - Adapter Name  Conv 1AdapMame - E
Conflgure the parameters to P Address  192.168.1.56 Vendor ID  Conv1VenID - E
match the settings of the Adapter || reeothume = 4 TPEre CoiTCREmr =[]
device. The image on right shows ] Chome eamed CIP S e —
the setup of the Input data. 7] Swap Byte Order
The size, in this case, is dynamic @) ows1
to the configuration of the Erable [ConviDaeErable v [.r]  ComectonOnine [Convibrveorine v [1]
device. For this particular S~
example, we configured the
. . [C] Enable Routing  Slat Number Extended Status | Conv 1DriveExStat - [_]
device in a manner that allows
it to publish 8 bytes of data for S Desrpten [Corvidrvestaes: - o]
Input. Many devices will have a L,;W"&;L;;E; | conoaTa |
fixed configuration that should be Defvery Opton  Multicast -
published in the manufacturer’s (T 2 o )
documentation Data size is determined by
’ | e 1](0xt) the configuration of the

Datatype: Unsgnedint16 D A2y deyijce. In this case, we

configured the device in a
manner that required 8

Data Aray  Conv IDrivelnputData

Message Size (bytes): 8

Tumber of Elements 4 bytes of Input data.
. Box Assembly Size
onito 1
S | |nput 1 (This value s ||The value will vary based on the number of [DL From Net xx]

required.) parameters used for your application (see details below).
Output 2(This value is | The value will vary based on the number of [DL To Net xx]

required.) parameters used for your application (see details below).
Configuration | 6 (This valueis | O (This value s required.)

required.)

Hardware User Manual, 4th Edition, Rev. V
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EtherNet/1? Client Properties

===

The Output data must also

be configured. Its data is

also dynamic based upon the
configuration. In our example,
we configured the device in a
manner that caused it to require
8 bytes of Output data.

EtherNet/IP Client Properties

Device Name  Conveyor 1Drive TCP Connected | Conv1TCPCann - m |
EthemetPort | CPU-ETHExt - Adspter Name |Conv iAdaptiame v | [1e]
IP Address | 192.168.1.56 Vendor ID  Conv 1VenID - [._]
TCP Port Number 4418 TCP/IP Error  Conv ITCP_Error - l:]

[@ oM
Enable  Conw 1DriveEnable A [E Connection Online  Conv 1DriveOnline - E
General Status  Conv iDriveGenstat  +  [.u.
[FlEnable Routing ~ Siot Number 0 ExtendedStaius  ConvIDrveExStat - [
Status Description ConvIDriveStatDesc [

s

(] Close unused CIP Session after

30

[ Swap Byte Order

- T->0@pun| 0->T (outPuT) | conFiG DATA |
Originator To Targe!

RPI Time (msec) 250

[omectin pont 2 a)|  Data size is determined by
the configuration of the
device. In this case, we

configured the device to

Datatype: Unsigned Int 16 1D Array
Data Aray  Conv 1DriveQutputData v

Message Size (bytes): &

Number of Elements 4 require 8 bytes of output
[¥] Indhude Status Header data.
Box Assembly Size
Instance

[¥] Enable Configuration Data

Connection Point 6 (0x6)
Datatype: Unsigned Int 16 1D Array
Dtz Array | Conv1ConfigData

-

Message Size (bytes): 0

Device Name | Conveyor 1Drive TCP Connected | Conv ITCPConn o] [ o Input 1(Thisvalueis | The value will vary based on the number of [DL From Net xx]
- required.) parameters used for your application (see details below).
Ethernet Port | CPU-ETH-Ext - Adapter Name  Conv 1Adaph LA™ 1
. g i e F Output 2(Thisvalueis | |The value will vary based on the number of [DL To Net xx]
IP Address | 132.158.1.55 Vendor ID | ConviVenID - [: required.) parameters used for your application (see details below).
TCP Port Number 44818 TCR/P Error | ConvITCR. Error = EJ Configuration fe gmza)lue is | 0 (This value is required.)
] Close unused CIP Session after 30 | secs
[ Swap Byte Order
I0MSG 1

The image on left shows the setup for the

Ene |Conviieiate  ~ [ Comectmonine |ConvidrieOnine | [.] Configuration data. The Configuration
GeneralStatus |ConviDmecenstat =[] data, for most devices, is a fixed size. Some
Ere e et Sate [cowioesst ~ () devices will require that the Configuration
cote ot [F i o data Connection Point be included in the
Forward Open message (as shown on
T->0 (INPUT) | 0->T (OuTPUT) _CONFIGDATA . . . .
Configuration Data [E= left) even if the size is 0. Some devices

will require that the Configuration data
Connection Point not be in the Forward Open
and the checkbox option in the image below
would need to be de-selected.

Number of Elements 1]
|| | S—
N
Box Assembly Size
Monito Instance
e Input 1(Thisvalueis | The value will vary based an the number of [DL From Net xx]

required.) parameters used for your application (see details below).
Output 2(Thisvalue is | The value will vary based on the number of [DL To Net xx]

required.) parameters used for your application (see details below).
Configuration | 6 (This value is |}0 (This value is required.)

required.)
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The following example shows how to connect the Productivity3000® Scanner function to
an EtherNet/IP adapter device using Class 3 Explicit Messaging. As with IO Messaging, an
EtherNet/IP device must be created in the Hardware Configuration as seen below:

Hardware Configuration b1

4 9
PAC | GS Drives | EtherNet/TP
I=| EtherNet/IP Device

r EtherNet/IP Client Properties MW
Device Mame | Conveyor 1Drive TCP Connected  |Conv 1ITCPConn - E]
Ethernet Port :CPU-EI'H-F_xt - Adapter Name | Conv 1AdapMame - E]
P Address  |[192.168.1.56 Vendor ID | Conv 1VenID - E]
TCP Port Number 44318 TCP/IP Error  ConvITCP_Error - [:]
[ Close unused CIP Session after 30 | secs
[ Swap Byte Order

- EXPMSG 1

Enable |Conv1DriveEnable E] Connection Online | Conv1DriveOnline E]

RPI Time {msec) 250 General Status | Conv1DriveGenStat E]
[T Enable Routing  Slot Mumber 0 Extended Status  |ConviDriveExStat E]

Status Description | Conv 1DriveStatDesc E]

[ QK ][ Cancel ][ Help ]

Explicit Messages can be performed in 2 ways: Unconnected or Connected (Class 3). The
advantage of using Unconnected messaging is it allows more discrete control of each
request. The disadvantage of Unconnected messaging is that Unconnected messages have
a lower priority and will take longer to get serviced on some devices. Connected messages
get serviced faster since there is a connection established to the device. If Connected
messaging is desired, create an Explicit Message tab as shown in the image above. If
Unconnected messaging is desired, do not create an Explicit Message tab. Only fill out the
information in the upper portion of the EtherNet/IP Client Properties window.
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Once the desired parameters have been entered, the device may now be referenced in

the Explicit Message Instruction. If Unconnected messaging has been selected, choose
the Unconnected MSG option in the Connection drop down box. If Connected messaging
has been selected, choose the Explicit Message that was configured in the EtherNet/

IP Client Properties window in the Connection drop down box. The rest of the settings
should be matched to the specifications documented by the manufacturer. An example
for requesting the Identity of a device is shown below. The data array configured for this
function must be sufficient in size to hold the returned data from the device for this object.
Data can also be written to the device if it supports an object for this purpose. If data is

being written, enable the Output selection and specify the data array and size required by
that device's object.

Identity Object
i | |
EtherNet/IP Explicit Message (EMSG)| Services
Device Name .ConveyorlDrive Impl d for:
) Service Code |Class Instance  |Service Name

Connection | EXP MSG 1

tes
: .I 0l ﬁ% Yes Get_Arwbote_Single |
Service | Generic |f9'; \& |Gel_m
14| (0xE)

I Service ID Class Code E]
Class ID 1| (ox1) g Hexadedmal | Dedmal [ -
I‘\ttribute D 2| (0x2 }I B [ -
Instance 1D 2 (02) N, Class Attributes
T35 (TeOT,
& { ) ttribute 1D | Access Rule | Name DataType |Description
mnable Input I 2 Get Max Instance | UINT Total number of instances I
Instances
The number of instances depends on the number of components in the device
Mesiage | connected ro the adaprer. This number of components can be read in Instance 0,
I Num|  Areribute 2.
|
0-37 (O 'I)nstanm {Dmvlpﬁm
| lass
O Host
|l 1.0 | Peripherals on Ports 1....14

Message Size (bytes): 0

Number Elements 1

[T] Show Instruction Comment

Ok ][ Cancel ][ Help

Troubleshooting Tips:

1. Use the diagnostic tags in the Hardware Configuration
and Explicit Message Instruction:

» As explained previously in the Network Layer Chart section, there are
multiple layers of messaging involved with EtherNet/IP. If it appears that the
Productivity3000 is not communicating with another EtherNet/IP device, there
are diagnostic tags available to narrow down which layer of the protocol is
preventing successful communications.
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a. At the TCP layer, there is a TCP Connected field that will expose the status of the
TCP/IP connection when a tag is populated in this field.

b. There is an Adapter Name field for a String tag and a Vendor ID field
for an Integer tag. Both of these fields can help to identify whether the
Productivity3000 is connected to the correct device or not.

c. Atthe CIP layer, there is a Connection Online field for a Boolean tag.

d. There are three additional fields to help determine why the CIP session might
not be successful: General Status for an Integer tag, Extended Status for an
Integer Data Array and Status Description for a String tag.

2. Use the TCP connected tag:

- Step 1is to check the TCP Connected tag. If the connection has been enabled
(by turning on the tag configured in the Enable field or triggering an Explicit
Message instruction with an Unconnected MSG specified) and the TCP
Connected tag is not true, check the following items:

a. Cabling. Ensure that all of the cables are connected and in good shape. In
most cases, the Ethernet port that the cable is connected to should indicate
a Link Good LED. Ensure that any interim Ethernet switches are powered up
and functioning and that the end device is powered up and functional.

b. IP address and correct subnet. Check that the IP address entered into the IP
Address field is the correct address for the device that you are connecting
to. Also check that the EtherNet/IP device's IP address and subnet mask is
compatible with the IP address and subnet mask of the Productivity3000.

If there are any routers in between the two, ensure that a proper default
gateway that matches the router’s IP address is configured. If you are
unfamiliar with proper IP addressing and subnet configuration, consult with
the network administrator for guidance.

¢. TCP Port number. The default listening TCP port number for EtherNet/IP is
44818. Check that the target device is listening on this specific port number.
If it is not, change the value in TCP Port Number field to the appropriate
value. If there are interim router devices that are using port forwarding,
ensure that the router is properly configured for this setup.

o NOTE: Attempting to do 10 Messaging across routers (different subnets) is unlikely to be successful.
‘E 10 Messaging uses multicast messaging in many cases and the Port number is not necessarily
fixed when the 10 Messaging is established (the Forward Open message has the ability to
‘negotiate’ the port number used for the IO Messages).

d. Adapter Name and Vendor ID. If the network contains many EtherNet/
IP devices and these devices may not necessarily be connected to the
Productivity3000, it may be a good safeguard to check the Adapter Name
and Vendor ID returned and verify that these devices are the correct devices
to connect to.

3. Use the Connection Online and Error tags:

« If the TCP Connected tag is true and the Adapter Name and Vendor ID look
correct, the next tags to look at are the Connection Online, the General Status,
the Extended Status and the Status Description.

 If the Enable tag is true and the Connection Online tag is not true, check the
General Status value along with the Extended Status value(s) and the Status
Description. If the General Status value and the Extended Status value(s) are
part of the defined errors from the ODVA specification,
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the Status Description should also return a more descriptive String. Once
these errors are known, it may possible to very simply make the adjustment in
the settings to correct the issue. If it is not obvious from the description, first
check the manufacturer's documentation for corrective action in this particular
scenario.

« If the manufacturer's documentation doesn't give corrective action, check the
EtherNet/IP Error Code List in this chapter for possible solutions.

— NOTE: This may not always solve the problem as each device manufacturer may publish the error
— for slightly different reasons.

« If the Connection Online tag is true and the data being received is different
than what is expected, verify that the correct Connection Point values and/or
Class, Instance, Attribute values are configured. There may be multiple areas
of available data in that device. Verify that the correct data types are being
used for both sides. If the data types are mismatched, this may make the data
‘appear’ to be incorrect.

« Another great tool that can be used is Wireshark. Wireshark is a free network
analyzer tool that can be downloaded from www.wireshark.net .

NOTE: Using this tool implies some knowledge of how networking protocols function. Using
Wireshark will also require that you have a true Ethernet hub (not an unmanaged switch) or a
managed switch with Port mirroring capability.

You may also use the following basic steps to check your Ethernet IP Setup.
Ethernet IP I/O Message Troubleshooting:
1. Does the IP Address set up in the Scanner match the Adapter IP Address?
2. Is the enable tag entered into the Scanner turned ON?

3. Does the connection point entered into the I/O Message Data
Block match the connection point of the Adapter?

4. Does the number of elements match the Adapter?
5. Does the data type match the Adapter?

6. Steps 4 & 5 are important because the number of bytes bein? read from
or written to the Adapter have to match the Adapter bytes allocated.

Ethernet IP Explicit Message Troubleshooting:
1. Does the IP Address set up in the Scanner match the Adapter IP Address?

2. Is the enable tag entered into the Scanner turned ON when
not using the Unconnected MSG connection type?

3. Make sure the logic for the EtherNet/IP Explicit Message
(EMSG) is TRUE so the instruction is enabled.

4. When using Get or Set single attributes in the Service field make
sure the Instance ID matches the Instance ID of the Adapter.

5. When using Generic in the Service field make sure the Service ID, Class
ID, Attribute ID and Instance ID match the Adapter settings.

6. Does the number of elements match the Adapter?
7. Does the data type match the Adapter?

+ Steps 6 & 7 are important because the number of bytes being read from or
written to the Adapter have to match the Adapter bytes allocated.
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ProNET

Productivity Network (ProNET) provides the ability to share data with other P-Series
CPU'’s, This can easily be accomplished using the Productivity Network (PNET) setup in the
Hardware Configuration window used to join a data sharing network consisting of other
P-Series controllers.

Each member of the data sharing network receives data from all of the other P-Series
controllers on that data sharing network. Each node can optionally send data to the other
nodes of the data sharing network by electing to “publish” data.

The ProNET configuration uses UDP broadcast packets to publish the blocks of data to the
network. One caveat with the use of broadcast packets is that it limits the scope of the
shared data network to the local broadcast domain.

ProNET uses the verbs "publishing” and ‘subscribing’ to describe how the controller data is
exchanged with other P-Series controllers on the data sharing network.

Publishing is analogous to sending data, and is done only if ProNET is configured to
‘publish” one or more of its assigned tags. If so configured, the P-Series controller will
broadcast a packet that contains the data from the selected tags.

Subscribing is analogous to receiving data, and is accomplished by ‘subscribing to" a
publisher’s global ID of any P-Series CPU on the data sharing network set up to publish its
data.

= i X
adEHG e
cru | Ethernet/te | croE| FronET |
Hi | FH e
Publisher
| i

Publisher 1 Subscriber 2
Broadcasting Global Id: 1 | Listening For Global 1d: 1

ProNET Subscriber Properties ﬁ
Listen For Global Td 1] Activity - E]
Enable - B Datatype Mismatch - B
DataType: -—-
Data Array - B
["]Add a Second Datatype
DataType: -——--
Data Array ||
] (o) e
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The ProNET configuration works with a 1D array tag(s) that can contain up to 65535
elements, however you are limited to 32 total 32-bit elements, 64 total 16-bit elements,
or 128 total 8-bit or Boolean elements of data per publisher array data type. These tags
provide the local storage for the data sent and received over the data-sharing network.

— NOTE: The message size for each data type is limited to 128 bytes regardless of the defined array
— size.

Number of
Boolean 128
Integer 8-Bit 128
Integer 16-Bit 64
Integer 32-Bit 32
Integer 64-Bit 32

When the input logic to the ProNET configuration is Enabled, it operates at a fixed rate of
10 times per second (100ms). The instruction will publish all of the elements of the array
that it is configured to publish, and will process any ProNET nodes that it receives. When
the input logic is OFF, (the device is disabled), it DOES NOT publish any of its tags and
DOES NOT process any ProNET nodes that it receives.

Custom Protocol over Ethernet Functionality

Besides Modbus RTU, EtherNet/IP, and ProNET the Productivity1000 system has the ability
to communicate via Ethernet with other devices using the Custom Protocol over Ethernet
(CPoE).

Custom Protocol over Ethernet

The Custom Protocol is a HEX based protocol used to communicate with devices that do
not support one of the other protocols on Productivity1000. There are two steps to initiate
communications via the Custom Protocol over Ethernet:

« First you must set up a device in the hardware configuration under the CPoE tab.

« Then you must use the Custom Protocol Ethernet (CPE) instruction to initiate
messages.
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Hardware Configuration
First you must set up a device to talk to in the CPoE tab of the hardware configuration. This
will Require you to:

(1) Enter a Device Name

(2) Enter the IP Address of the device you wish to communicate with.
(3) Enter the port number of the device.

(4) Enter an Enable tag to enable the device if using TCP.

Hardware Configuration x
AdE G 9 =
CPU EtherNet/IP| CPOE | ProNET
<. A _> I=/ CPoE Device

[CPoE Device
-
I Custom Protocol over Ethernet Device Properties ﬂ
@De\rice Name Custom Device (7 ' Use Structure | Device_1 v E]
(2 )P Address 10.10.10.10 TCP Connected | TCPConnected e
(@) Use TCP - CPU as the Master TCP/IP Error | TeplpError M S
TCP Port Number 20 (3 Messages Sent MessagesSent ||
@nable [Custom Deviice 1 Enablediiihg B Messages Received MessagesReceived - ..
~) Use TCP - CPU a5 a Slave 5 ’ Pending Input Messages MessagesPending A [
CFU Port Number D_ Input Queue Overflow QueueOverflow - .
Enable |-
(7) use UDP @
UDP Port Number 0
CPU Port Number 0
Use TP Address and UDP Port Number from received UDP packet
(o] (men ) [

5) Choose whether you wish to Use the PLC as the master or the slave device via
TCP connection

(6) Choose whether you wish to use a UDP connection.

(7) Enter tags for status of this device for troubleshooting (Example below shows
the Structure method used).
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Custom Protocol Ethernet Instruction
Next you must use the Custom Protocol Ethernet instruction in ladder.

1. The instruction can be chosen Receive or Send messages to the Custom Device.
2. The user can choose to use:

« A table with tags that allow the user to send a specific data.

« An array tag that is numerical can be used to Send/Receive from.

« Astring tag that contains an ASCII string to be sent or string location to receive
characters to.
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Communications: Remote 1/0 and GS-Drives
Things To Consider for the design of Remote 1/O and GS-Drives

It is important to understand that only one Remote I/O network can be on an
unmanaged switch. If two or more Remote I/O networks are mixed into the same
physical LAN (local area network), duplicate IP addressing will occur and the system will
not function properly. Multiple Remote I/O networks can be used on a managed switch
using the VLAN feature to create a virtual separation of the different networks, but
multicasting messages are necessary for the network to function properly. Care must be
taken when designing a system this way (using a managed switch).

Even if only one Remote I/0O network is being used in a facility, it is strongly
recommended to keep it on a dedicated network, physically isolated from other
networks. As mentioned above, the Productivity3000 Remote I/0O network makes use of
multi-casting messages and many devices will not function properly in this situation.

The GS Drive configuration does not use multicasting in its setup but there are some
initial UDP broadcast messages that occur upon discovery when initiated from the
software and at power up. This should be considered if installing the GS Drive network
with other devices.

C-more Panel Modbus

TCP Device

pa—

P3-550(E)

= Eth t
w o s erne
. ; Switch

I
- \

" . GS-
Drive

GS-EDRV100

o5
strige \ GS-EDRV100 o

Ethernet
Switch

—
__'m
i |

]

P3-RS
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Configuration of Remote Slaves

. NOTE: The P3-RS module is discontinued as of 6/20. Please use P3-RX as a replacement.

The Productivity3000® Remote I/O is very easy to configure. Each P3-RS or P3-RX Remote
Slave module’s address is set by rotary switches on the front of the module. The X1

switch is used to set the least significant digit and the X10 switch is used to set the most
significant digit. So if the X10 switch were set to 2 and the X1 switch were set to 4, the
Slave Address of that module would be 24. Valid addresses are 01-99; 00 is not valid. Each
slave module must have a unique address and up to 16 slave units are allowed on a single
system.

X10

X1

SLAVE ADDRESR

:

The address rotary switches are only read by the P3-RS/RX at power up. Power must be
cycled after an address change for it to take effect. Connect a straight through (patch)
Ethernet cable from the front of the P3-RS/RX module to an Ethernet switch. Connect a
straight through cable from the P3-550(E) Local Ethernet (Remote I/O) port (lower Ethernet
port) to the same switch. Open up the Productivity Suite Programming software and
connect to the P3-550(E). Once the software is connected, open Hardware Configuration.
Select the "Read Configuration” button in the upper left hand corner of this dialog and the
P3-550(E) will automatically discover the slave modules connected to the switch and return
all found P3-RS/RX modules and their configurations (bases and I/O modules).

Hardware Configuration x
& 9
CPU | &S Drives I EtherNet/IP

[ Local Base Group ] Remote Base Group 2 |

|- Base Chassis
F3-03B
F3-05B

P3-11B

Y ﬁ
! I
1 B

rop Expansion Base Here | [+ Trop. Expanslun Bass Here |

.| U\Ir

U'“ 1!
.

[+] Droy wpansion Base Here

A

[+] Drop Expanswon Base Here

< | mn 3
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(p3-s50 ===

| Options |{Ethernet Ports || pemote Access | erial Ports
. External Ethernet Port

Port Name | CPU-ETH-Ext

Port Security Option

(") Read Only
@ Read/Write

TCP/IP Settings
(@) Use current settings
(7 Use DHCP
() Use the following
IP Address |0.0.0.0

Subnet Mask | 255.255.255.0

Default Gateway |0.0.0.0

Timeout between data query and response

(100-30,000 msec) 5 | %100 msec
Modbus TCP Port (1-65535) 502
Comm Heartbeat Value (2-1,000 sec) sEC

. Local Ethernet Port
Timeout between data query and response

(20-20,000 msec) 100 | %10 msec
Comm Heartbeat Value (200-10,000 msec) 20| %100 msec
Module Info [ OK ] [ Cancel ] [ Help ]

%

There are two fields that can be configured in regards to connectivity to the slave modules
(see the Local Ethernet Port Settings section of this chapter for a more detailed explanation
of these settings). The above diagram shows the CPU hardware configuration popup
where these settings can be found.

1. Timeout between data query and response: This is the time allowed (in 10 millisecond
units) between when the CPU sends a message to the P3-RS/RX and when a response
is required. If the CPU does not receive the response within the time specified, the
outcome will depend on how the P3-RS/RX and its I/O modules are configured:

CAUTION: IF A TIMEOUT OCCURS AND A MODULE WITHIN A P3-RS/RX BASE OR EXPANSION
BASE CONNECTED TO THE P3-RS/RX HAS THE "AUTOMATIC MODULE VERIFICATION" SELECTION
ENABLED, THE CPU WILL GO OUT OF RUN MODE AND A CRITICAL ERROR WILL BE GENERATED.
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P3-321D1 X

—

— 32 Channel 12§24 ¥DC Sinking Output

- () fmat

R @ Mo werification and Enable Hot Swap

Paint User Tagnare
1 Do-0.1.2.1 G
2 Do-0.1.2.2
3 Do-0.1.2.3
4 Do-0.1.2.4
s Do-0.1.2.5
] Do-0.1.2.6 H
I 7 Do-0.1.2.7

] Do-0.1.2.8
9 Do-0.1.2.9
10 Do-0.1.2.10
11 Do-0.1.2.11
1z Do-0.1.2.12
13 DO-0.1.2.13 i~

Monitor Module Info [ O ] [ Cancel ] [ Help ]

! Gptions’| serial Parts| / {
(@ Automatic Remote Base Group Dectection
d I

(") Do not Detect if the Remote Base Group is Disconnecte:

LCD Name (RS-LCD-2

Scroll among LCD pages every 4| seconds (1-10)

I/0 Update Rate
(@ Remote /0 (CPU updates one of remote groups per scan)
(@) Local IjO

{CPU updates this remote group every scan)

 If atimeout occurs but all of the modules within the P3-RS/RX base or
expansion bases connected to the P3-RS/RX have the “No Verification and
Enable Hot Swap” selection enabled and the P3-RS/RX module has the "Do
not Detect if the Remote Base Group is Disconnected” selection enabled (see
above), the CPU will remain in Run and a non-critical error will be generated.

CAUTION: IF A TIMEOUT OCCURS AND THE P3-RS/RX MODULE HAS THE “AUTOMATIC REMOTE
BAse GROUP DETECTION" SELECTION ENABLED, THE CPU WILL GO OUT OF RUN MODE AND A
CRITICAL ERROR WILL BE GENERATED.

2. Comm Heartbeat Value: (previous page graphic) This value is used to help the
P3-RS/RX determine that the P3-550(E) is no longer communicating to it. If
the P3-RS/RX module does not receive a message from the P3-550(E) within
the time frame specified in the “Comm Heartbeat Value” field in the P3-550(E)
configuration window, the P3-RS/RX module will turn off all of its outputs.

Productivity:c,.......... Hardware User Manual, 4th Edition, Rev. V I 6_59


https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

- Chapter 6: Communications

Configuration of GS-Drive Connections

REAEERRR

76543210
Ll g5 6 29 22 21 0
GS-EDRV100 DIP s B0 ® @ @ ()
Switches Binary value

GS Drive connections are set up

in a similar manner as the Remote
Slaves. Set a unique address for each
GS-EDRV100 using its DIP switches.
Or set the DIP switches to 0 and
select the address using NetEdit (free
download at

AutomationDirect.com). 01-64 are
valid addresses for a GS-EDRV100 in a
Productivity3000® system. Since the
DIP switch settings can only represent
00-63, setting a GS-EDRV100 to

3524235221 o]
Module 1D
0S 30 Bits 0-5
8833808
off & Bits 6-7
] m
OoN

address 64 must be done using . o Prodicts o @
NetEdit. CEEDRVIY,

101100 NGKRK 48.AD MFG v
oy |, 06240
port

After the GS-EDRV100 modules’ addresses have been set, be sure to connect the serial
cable that comes with the GS-EDRV100 to the GS-Drive serial port. The GS-EDRV100

will automatically configure the GS-Drive serial port to the correct settings. Once the
GS-EDRV100 is properly addressed and connected to the GS-Drive, connect a straight
through (patch) Ethernet cable from the Ethernet port of the GS-EDRV100 to an Ethernet
switch. Connect a straight through cable from the P3-550(E) Local Ethernet Port (Remote
I/0) to the same switch.

Open the Productivity Suite Programming software and go online with the P3-550(E).
Select Setup and then Hardware Configuration. Select the “Read Configuration” button in
the upper left hand corner of this dialog and the P3-550(E) will automatically discover all of
the GS-EDRV100s connected to the switch and display all found GS-Drives.

Hardware Configuration x
AEE @9 -
- G5 Drives | EtherlNet/IP
a G52-47P5 o
G52-5010
G52-51F0
G52-52P0
CPU Base Groups
P T T T T 1 652-53P0
= = = - - 652-55P0
aeal | l@gval |gvs i a G52-57P5
- - - o S08|  [76S3 Drive
sl | sl v = = G§3-2010 7
= = = G§3-2015
G51-21P0 G51-21P0 G51-10PS G52-25P0 G52Z-4010
1 2 3 4 & i
G53-2025 3
s s s - G53-2030
!’ =2 !’ !’ 653-2040
282 H 282 282 G53-2050 m
GE3-21P0
G83-22r0
GSIZ0I0  GEIZ40  GSI-ZIPS  GS3-Z020 G53-23F0
7 H a 10 GE3-25F0
G53-27P5 i
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Once the drives have been discovered, the configuration of each drive can be read and
written from the programming software.

GS Drive Properties

X

G5 Drive # 1
Drive Series Drrive Model HP Rating
S1-21P0
otor | Ramps | ¥-Hz | Digital | Analog | Presets | Protection | PID || Display

Param. # @ Ikem Walue = Range
PO.00 hotor Mameplate Woltage 240 200, 208, 220, 230, 240
PO.01 hiotor Mameplate Amps 4.3 Drive Rated Amps (0.3 - 1.00
PO.OZ hotor Base Frequenciy 0 A0M0400
PO.DZ dotor Base RPh 1750 375 to 0002 RPM
PO.04 Metor hiax RPRA

1750 PO.0Z to 9999 RPh

OF H Cancel ][ Help ]

To allow the P3-550(E) to automatically write the drive parameters on each CPU project
transfer and when the CPU is powered up, a setting must be configured in the P3-550(E)
project. Go to Tools and Options and select the “"Project Transfer” tab. Select the “Transfer

GS drive configuration” as shown below. Drive parameters are ONLY transferred to the GS
Drive at project transfer or at boot up of the CPU.

Options rz|

Project Save

i| Ladder | Connection

Transfer Project from PAC Options

[] Uplaad current retentive values and copy ta initial values
[] Uplaad current CPU RS-232 settings and copy to project
[] Uplaad current CPU RS-485 settings and copy to project

Transfer Project to PAC Options

Transfer documentation {instructig d ladder rung comments)

"] Copy current retentive tag values to intial values

OF ][ Cancel ][ Help
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- Chapter 6: Communications

To monitor the status of the connection between the P3-550(E) and the GS-EDRV100
modules, use the status bits of the GS Read and GS Write instructions as shown below. If
a Timeout occurs or an error is received, this can be monitored in the ladder code and
appropriate action can be taken.

T T T T e s T,

H

i

T E—
I — |
S
3

Pl

S —
/{.

> .

S —

{ Exception
', Responce e (-]
i

""“\-\Aﬁ._\r’r_*h o i

The Communications Heartbeat function is configured differently for the GS Drives than
the Remote Slaves. Primarily because, as mentioned previously, there are two possible
communication paths that could be lost:

«  P3-550(E) to GS-EDRV100.
»  GS-EDRV100 to GS drive.

To configure the GS Drives to detect and react to loss of communications, there a set
of parameters that should be configured in the drive. The example below shows the
parameters for a GS1, 2, or 3 series drive.

* Parameter P9.03
dgterm ines what the OS2 Description Range Default
drive will do when PO00 | Communicarion Addess FIRTEE al
i 00: 4500 baud
o tnons I e o

) 03: 38400 baud
: Modbus ASCH mod

*  Parameter P9.04 enables O i o iy 2 s bis
the transmission loss T e
detection feature. e
Pa ram Ete ; P9 O 5 P2.02 | Communicaticn Prosoool 03: hodbus RTU mode” oo

° . data bi bi

; o4 Modbus RTU mocs T

determines the amount & dara bits,zven parity | siop bit
of time the drive will e R
wait for a transmission D e G RAIBE Sore
befo re assum | ng th at P2.03 | Traremiszion Fault Treatment gg E:'?;‘h{;:i;i:gfﬁfoﬁ :lsg oo

1 1 operating
the link is Io;t and : —
react accord in g to hOW P2.04 | Tima Out Detection o1 Enable 0o
pa rameter P903 iS P2.05 Tima Cut Duration 0.1 1 0.0 seconds 05
configured. @P9.07 |Reramaner Lock o read - o0

The GS-EDRV100 reads these

configured parameters and if they are configured for detecting communications loss, it will
also monitor for loss of communications on the Ethernet side. If communications are lost
on the Ethernet side, the GS-EDRV100 will shut down the GS Drive.
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It is very important to note that if
the communications loss feature is
enabled; either a GS Drive Read or
GS Drive Write instruction needs
to be configured to communicate
to the GS-EDRV100 and GS Drive
at a poll rate that will prevent the
GS-EDRV100 and GS Drive from
detecting a loss of communication.

Auka ‘Write
Pall Every msec
Pall Offset ljl msec

Fun Command
Frequency Reference
(P9.26)

Jog Command
Frequency Reference

Run_Freq_hodel B

Jag_Freq_MNodel + B

GS Drives Write (GSW) [x]
5 Drive Node &5 Drive Type: G51

In Progress

(-]
Complete E]
Success E]
B
Timeout: E]
Exception E]

(P5.00) Response Skring
Manual Write:
| Run Mode | Stop Mode |
| Matar | Ramp || ¥-Hz | Digital | Analag | Prokection | P10 | CommySystem | Frooder
Pararn. # = Item Tagname | Constant
P2.00 Communication Address
P2.01 Transmission Speed
po Comounication Erobocol
9.03 ‘Communication Fault Operation ‘Sat_Comm_LDss_Behavior
P2.04 Time Cuk Dekection Set_Comm_Loss_Detection
Po.05 Tirne Cuk Duration Set_Comm_Loss_Timeout_Yalue
A Testore 16 Deraur ] .

[] Shows Instruction Comment

K H Cancel ][ Help

There is also a parameter
(P22.01) that can be monitored
to check the health of the
serial connection between
the GS-EDRV100 and the GS
Drive. This parameter can be
monitored in the ladder code

Auto Read

G5 Drives Read (GSR)

G5 Drive Mode G5 Drive Type: G51

Pall Every msec
Poll Offset l:| msec

In Progress
Complete
Success

Errar

. . Actual Frequenc
and appropriate action taken (o103 [] ek | ]
H H H H Exception
if serial communications loss peecc I |
is detected. Harwl Read
| Matar I Ramp Il Y-Hz Il Digital 1 Analon |
Presets | Protection | PID | Display | Comm/System | Encodsr | Status Mator
Param. #  Item Tagname
F21.00 Stores error codes
Pz1.01 Shaws current run, stop, direction, etc
P21.02 Frequency command to drive
P21.03 Ackual preset Frequency to drive
Pz1.04 Output current of drive
P21.05 Bus volkage of drive
P21.06 Ackual output volkage of drive
P21.07 RPM of motar connected ko drive
P21.08 Frequency after scaled calculation (Jow word)
P21.09 Freguency after scaled calculation (high word)
P21.11 Percentage of load on the drive
Pz1.16 Firmuare version in the drive
|Pzz.01 ‘Serial Link Status (EDRY to Drivel ‘Serial_Comm_Loss_EDRYtoDrive_1 k

[] show Instruction Comment

OF I[ Cancel H Help ]
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- Chapter 6: Communications

Communications: Port Configuration

The Communications Port Configuration
for any module containing comm

ports is accessed from the Hardware
Configuration window. For example, to
access the P3-550(E) communications port
configuration, first select the Local Base

Hardware Ce

|~ Base Chassis
P3-038

Hardware Confiquration

A E &9
CPU | GS Drives | EtherNet/IP

P3-088

Delete

- <

Local Base

Double-click to open the CPU
Module Configuration Dialog Box.

P3.550

|7 Discrete Qutput
P3-08TAS
P3-08TD1S
P3-08TD2S
P3-08TRS B
P3-08TRS-1
P3-16TA
P3-16TD1
P3-16TD3P .
P3-16TR
P3-32TD1
P3-32TD2
P3-64TD1
P3-64TD2

[ Analog Input
P3-04ADS )

Local Base

above.

I

-/l Group from the Hardware Configuration
window by double left-clicking the Local
Base Group or by right-clicking the

Group and selecting Open

-/ from the drop down menu as seen

Then select the P3-550(E) by double left-clicking the CPU or by right-clicking the CPU and
selecting Open from the drop down list as seen above. This will display the P3-550(E)
configuration window seen here.

-
P3-330

=)

Module Info

Options | Ethernet Ports || Remote Access | Serial Ports|

. External Ethernet Port

Part Name | CPU-ETH-Ext {al

Port Security Option

Q) TCP/IP Settings

d )"‘ jse current settings | Show Current Settings

e s DHCP
1)) Use the following

IP Address [0.0.0.0
@Q

Subnet Mask |255.255.255.0

Default Gateway |0.0.0.0

Timeout between data query and response
{100-30,000 msec) () 5 xi0msec

Modbus TCP Port (1-65535)

Comm Heartbeat Value (2-1,000 sec)

@ 502
[OE

. Local Ethernet Port

:

Timeout between data query and response

(20-20,000 msec)

Comm Heartbeat Value (200-10,000 msec)

100 | x10 msec

20 %100 msec

L

Although the following descriptions will focus on the P3-550(E) communications ports, the
settings also apply to any other module containing these ports (P3-530, P3-RS, P3-RX).
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Communications: Port Configuration

Ethernet Configuration
Ethernet Ports: There are two 10/100Base-T Ethernet ports on the P3-550(E) CPU.

External Ethernet: The upper Ethernet port is referred to as the "External Ethernet
Port”. This port can connect to Modbus TCP Client devices, Modbus TCP Server
devices and PCs running the Productivity3000 programming software.

The External Ethernet Port is configured with an IP Address, Subnet Mask and
Default Gateway, allowing it to function seamlessly on a typical LAN network.

Local Ethernet: The lower Ethernet (Remote I/O)port is referred to as the “Local
Ethernet Port”. This port functions as a Productivity3000 Remote 1/O Client.
The Local Ethernet Port is not configurable and each CPU Remote I/O network
should be located on its own physical or logical network.

NOTE: Two CPU Remote I/0O networks cannot co-exist on the same LAN.

External Ethernet Port Settings

@

®

©

@
®

Port Name: Allows the entry of a unique Name for the External Ethernet Port.
This Name is referenced in the Communications instructions (MRX, MWX, RX,
WX) to select the Port to send the request from.

Port Security Option: This Option can be used as a simple Security measure to
prevent Modbus TCP write requests from being accepted by the CPU. To allow
Reads and Writes, select Read/Write.

TCP/IP Settings: The IP Setting of this Port may be changed in several ways:

« The Settings may be entered manually in the Choose CPU tool in the
Productivity Suite programming software. This allows the user to make
changes to the IP to allow connection by the computer running the
Productivity Suite programming software. Changes are sent using Multicast
Messages.

« The Settings can be saved as part of the project. This must be Enabled
in the P3-550(E) Hardware Configuration Settings by selecting Use the
Following (discussed on Item f below). If handled this way, the Settings
stored in the project will take effect at Project Transfer and at boot up only.
The Settings may be changed after boot up.

Use Current Settings: When selected, Project Transfer or boot up will not make
changes to the TCP/IP Settings of the CPU.

Use DHCP: This specifies that the CPU should request its IP Settings from a
DHCP Server on the network.

NOTE: If the CPU is set to use DHCP for it's IP Settings it cannot, in all likelihood, be used as a
Modbus TCP Server.
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Communications: Port Configuration

0)
@

®

®

Use The Following: If this Option is selected, the CPU will set itself to the
specified project Settings upon Project Transfer or at boot up.

IP Address: This field is where the IP Address is specified in Four Octets.
For Example: 192.168.1.5

Subnet Mask: This field is where the Subnet Mask is specified in Four Octets (i.e.,
255.255.255.0). The Subnet Mask is used in conjunction with the IP Address to
configure a Logical Network.

Default Gateway: This field is where the Default Gateway Address is specified in
Four Octets (i.e, 192.168.1.1). This is typically the IP Address of the router on

the network. If a target IP Address is specified in pa.550 Modbus Server
an outgoing message from the CPU thatis notin % Device
the Local Subnet, the Default Gateway Address is Q

Ue,yM
where this message will be sent. 5839,
B

Timeout Between Data Query and Response: The

Time period specified in this field is the Time g RE?P”"SE
between the queries sent from the CPU (via a = 'T_E

Communication instruction, such as a MRX, MWX, “sew"*“ga
RX or WX) and the Time a response from that M
device is received. If the Response takes longer
to receive (or is not received) than the specified
Time period, a Timeout Error will occur for the

given instruction. Each instruction has a Timeout
Status bit that can be assigned to it. See the diagram shown here.

Modbus TCP Port: This is the listening TCP Port Number for Modbus TCP
connections. If necessary, this value can be adjusted for advanced router
access. In most situations, this Number should be left at 502.

<

Comm Heartbeat Value: This feature allows the ladder logic in the CPU to know
if a device has stopped communicating to the CPU. If a value is placed in this
field, the CPU will start a timer between each communication packet coming in
to the CPU. If a communication packet fails to be received by the CPU within
the specified time period, the System Bit Ethernet Heartbeat Timeout Bit will
become true.
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Remote Access Configuration
Local Ethernet Port Settings

(M Timeout Between Data Query and Response: The Time period specified in this

field is the Time between the queries sent from the CPU (for Remote I/O Nodes,
PS-AMC modules and GS Drive Nodes) and the Time a Response from that
device is Received. If the Response takes longer to receive (or is not received)
than the specified Time period, a Timeout Error will occur for the given device
and an Error will be generated in the Error Log. For P3-RS/RX Timeouts, the
Error will be critical or non-critical, dependent on the Hot-Swap settings for that
unit, its 1/0 Modules and P3-EX Bases. See Modbus Server diagram shown on
previous page.

Comm Heartbeat Value: This value specifies how long the Remote I/O Slaves
and PS-AMC modules should wait for a communication packet from the CPU. If
a communication packet is not received from the CPU within the specified time
period, all outputs on the Remote Slave will be turned OFF.

Remote Access Configuration

-
P3-550

a

®

©
@

| Options | Ethernet Ports || Remote Access| serial ports|

a ’
.% Web Server Function  Port (1-65535)

@D Session Timeout

81

10 | mins (1-20)

Password Option Account
Password

Confirm Password

(@ Web Server Function: Allows the ability to make a non secure web connection

to the P3-550(E) in order to access the USB pen drive and view read-only
system tags. When enabled, a port number selection is required.

« Port: (Default 80) Allows user to set a port number ranging from 1-65535.

Session Timeout: Allows the user to set a specific time limit (1-20 mins.) on
inactivity that will close the Web Server connection. If there is no activity
between the PC and the Web Server for the specified time limit, the connection
will close.

Mobile Function: Enables Remote Access which allows the CPU Data Remote
Monitor App to monitor the selected tags.

Password Option: Allows the user to set a password for access to the Web
Server.

» Enter an account name and password of up to a combination of 16
numbers and characters (can include special characters).
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Serial Configuration

p
P3-550

[ (PU Module

| -
=

Medule Info l

‘ Options I Ethernet Ports | Remote Access | Serial Ports |

CPU-485
Read/Write

CPU-232
Read/\Writz
Modbus RTU Modbus RTU I
BaudRate (] 19.2¢ 19X

Node Address @ 1 1
Parity  (f Odd Odd

Data Bits 8 8

Stop Bits h 1 1

Duplex Mode (|

RTS Mode i

RTS Off Delay Time {0-5,000 msec)

RTS On Delay Time (0-5,000 msec) |

[Timeout between guery and response
(100-30,000 msec) @

5 x100 msec
Modbus Character Timeout n
(1-10,000 msec) Q |
Response/Reguest Delay (1-5,000 msec) 8

Port Name (&
Port Security (D)
Protocol C

Half Duplex
Assert During Transmit
0 msec

0 msec

5 %100 msec

1 msec

Comm Heartbeat Value (2-1,000 sec)

H Cancel H Help ]

When the Serial Ports Tab is selected, the Serial Ports settings are displayed as shown

below.

There are two Serial Ports on the P3-550(E) CPU. There is an RS-232 Port with an RJ-12
connector and a 2-wire RS-485 Port with a removable three point terminal block. Both
Ports are capable of Modbus RTU Client (device that initiates communications requests)
and Server (device that responds to communications requests) communications. They are
also capable of ASCII outgoing strings and incoming strings.

RS-232 and RS-485 Port Settings

@

Port Name: Allows the entry of a unique Name for the RS-232 and RS-485 Ports.
This name is referenced inside of the Communications instructions (MRX, MWX,
RX, WX) and ASClII instructions (AIN, AOUT, CPO, CPI) to select the Port to send
or receive the request.

Port Security: This Option can be used as a simple Security measure to prevent
Modbus TCP write requests from being accepted by the CPU. To allow Reads
and Writes, select Read/Write.

Protocol: This field determines whether the Port is used for Modbus RTU
communications, sending or receiving ASCII Strings or performing the Custom
Protocol function.

Baud Rate: Choose the Baud Rate that your device and the CPU should
communicate in this field. The appropriate choice will vary greatly with
device, application and environment. The important point is that all devices
communicating on the network need to be set to the same Baud Rate. The
available Baud Rates are 1200, 2400, 9600, 19200, 33600, 38400, 57600 and
115200 bps.
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RS-232 and RS-485 Port Settings

®

)

D
®

Node Address: This field is used only when the CPU is a Modbus RTU Server
device. This field is used to uniquely identify the CPU on the network. This
setting is also sometimes referred to as a Station Address. This field can be set
from 1 to 247.

Parity: The Parity Bit is used as a simple, low-level form of Error Detection. All
devices on the network need to be at the same Parity setting. The appropriate
choice will vary with devices. Valid selections are None, Even and Odd.

Data Bits: This field determines whether the communications packet uses
Seven Data Bits or Eight Data Bits. Eight Data Bits is the only valid selection for
Modbus RTU. Either Seven or Eight Data Bits can be selected when using ASCII
communications. Set this field to match the device that is connected to the
CPU.

Stop Bits: This field determines whether the communications packet uses One
or Two Stop Bits. Set this field to match the device that is connected to the
CPU.

Duplex Mode: In ASCIl/Custom Protocol mode Half Duplex of Full Duplex can
be chosen.

« Half Duplex: When selected, the serial port can either transmit or receive,
but not both at the same time.

« Full Duplex: When selected, allows the serial port to transmit and receive
simultaneously. (Only available in ASCIlI/Custom Protocol).

RTS Mode: Set the RTS mode to control the Request to Send signal out of the
Serial Port.

RTS Off Delay Time (RS-232 Only): This Time period is the amount of Time
between the end of the data transmission to when the RTS signal is turned off.

RTS OFF Delay |
1

RTS5——

TX
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RS-232 and RS-485 Port Settings

(D) RTS On Delay Time (RS-232 Only): This Time period is the amount of Time
between when the RTS Signal is turned ON and the data transmission begins.
The diagram illustrates this. This setting may be needed when using media
converters (RS-232 to RS-485 converters) and/or radio modems. A delay may
be needed after the assertion of the RTS Signal and when the data transmission
begins for processing time in the device.

1 RTS ON Delay i
1
1
i
RTS— |-| |-| |-| |-| |-| |-| —
X
(M Timeout Between Query and Response: pa-550 Modbus Senver
The Time period specified in this field is A
the Time between the queries sent from Q“Efymes
the CPU (via a Communication instruction, N_‘
such as an MRX, MWX, RX, or WX) and BEE
the Time a Response from that device is g Re%ﬁﬁ;”
Received. If the Response takes longer = . ¥
to receive (or is not received) than the ﬁew‘ﬁ"g ===
specified Time period, a Timeout Error M
will occur for the given instruction. Each
instruction has a Timeout Status bit that 4

can be assigned to it.

(M Modbus Character Timeout: The Modbus Character Delay Time is specified as
the Time between two bytes (or characters) within a given Modbus Message.
The Modbus RTU specification states that this time must be no more than 1.5
Character Times (real time based on Baud Rate). Sometimes delays do occur
between bytes when using radio modems, media converters, etc. This setting
allows some tolerance in these situations for the incoming Modbus Messages in
the CPU. The CPU will wait for the amount of time specified in this field before

discarding the incomplete packet. charasier

If the CPU does not receive the Delay
remainder of the Message within the :4_..:
specified Time Frame, it will discard ——
the first portion of the Message 01030000 '0001840A

and wait for a new Message. The
diagram illustrates this. This
setting may be needed when using media converters (RS-232 to RS-422/485
converters) and/or radio modems. A delay may be needed at the end of the
data transmission for processing time in the devices.
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RS-232 and RS-485 Port Settings

© Response/Request Delay Response/Request Delay (RS-485 Only): This setting
is used when the CPU is a Modbus RTU Server or Client on the RS-485 Port.

The total Response Time can be up to the Total CPU Scan Time + the Value specified in
this field. When using 2-wire RS-485 communications, sometimes Echoes can occur since
both devices use the same differential signal pair to send and receive.

« If acting as a Server (on left below), upon receiving a Modbus Request, the CPU
will wait for the time period specified in this field before sending a Response.
This can be used with slow clients that need extra time to change from sending
to receiving.

« If acting as a Client (on right below), after receiving a Modbus Response, the
CPU will wait for the time period specified in this field before sending another
Request. This can be used to delay request messages in order to give extra
time for slow server devices.

P3-550
Modbus Sarver R5-435
P3-£50 Device Port
Modbus Client RS.485
Device Port a et Wgsaga
S red

Re,
Gireg ¢
LM Re,
W‘ 850039 Mes
- -+- - Sdne

Response Time

@ @
E (see below) E Request Delay
L L (see below)
20°% .
e wese - w‘a?'aga - —L -
st
j{_\ﬁw ‘M
Response Time = CPU Scan Time + R5-485 Response '
Delay Setting from Hardware Configuration. Request Delay = CPU Scan Time + R3-4385 Request

Delay Setting from Hardware Configuration

(P) Comm Heartbeat Value: This feature allows the ladder logic in the CPU to know if a device
has stopped communicating to the CPU. If a value is placed in this field, the CPU will start
a timer between each communication packet coming in to the CPU. If a communication
packet fails to be received by the CPU within the specified Time period, the System Bit
RS-232 Heartbeat Timeout Bit or RS-485 Heartbeat Timeout Bit will become true.
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Communications: Error Codes

NOTE: The only time you will see Communications Error Codes is when the CPU is the Master of a
Communications Network.

To simplify the process of identifying a possible Error, the Productivity3000® CPU will
automatically report to a specific memory location an Error Code that helps identify the
existing issue. The Error Codes are reported in the Exception Response String Tag specified
in the instruction as shown below.

Modbus Write (MWX) e
(@) Ethernet Port | CPU-ETH-Ext - InProgress - E]
TP Address Complete - E]
TCP Port Number | 502 ErE=y d E
Slave Nade Number 255 (Default=255)  Error | [)
@ serial Port |CPU-232 izsd - E
— Exception
Slave Node Number 1| (Default=1) Response String hd B
v — Y e N Taul “l

The Exception Response String field is available on the following instructions:
¢ GS Drives Read » GS Drives Write « Modbus Read
« Modbus Write * Network Read * Network Write

» Dataworx Request

The Table shown below provides a list of Productivity3000 Communication Error Codes that
may be reported by the Productivity CPU.

Productivity3000 Communication Error Codes

Error Code Description Suggested Fix

Check instruction or connected device and cor-

Ui Funcion Code not supported rect Function code or address range selected.

Address out of range. This error is typically generated
02 when a Modbus address has been requested that
does not exist in the CPU.

Check instruction or connected device and cor-
rect Function code or address range selected.

llegal Data Value. This error is typically generated Check the Modbus request against the Modbus
03 when the Modbus request sent to the CPU is formed protocol specification (www.modbus.org) to
incorrectly. verify that it was formed correctly.
04 Device Failure Check connected device

Slave Device is Busy. This error is typically due to

R excess communications to the EDRV.

Slow down the poll rate in the GS instruction.
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Chapter 6: Communications.

P3000 EtherNet/IP Error Codes

- CPU server currently supported errors x

—- CPU server (will not generate error)

Note: Other adapters may generate this error

P3000 EtherNet/IP Error Codes

General
Status Error

Extended Status
Error

Name

Description

P3000
Supported

0x01

0x0100

Connection In Use/
Duplicate Forward
Open

A connection is already established from the target
device sending a Forward Open request or the target de-
vice has sent multiple forward open request. This could
be caused by poor network traffic. Check the cabling,
switches and connections.

v

0x01

0x0103

Transport Class/
Trigger Combination
not supported

The Transport class and trigger combination is not
supported. The Productivity3000 CPU only supports
Class 1 and Class 3 transports and triggers: Change of
State and Cyclic.

v

0x01

0x0106

Owner Conflict

An existing exclusive owner has already configured a
connection to this Connection Point. Check to see if
other Scanner devices are connected to this adapter
or verify that Multicast is supported by adapter device
if Multicast is selected for Forward Open. This could
be caused by poor network traffic. Check the cabling,
switches and connections.

0x01

0x0107

Target Connection
Not Found

This occurs if a device sends a Forward Close on a
connection and the device can't find this connection.
This could occur if one of these devices has powered
down or if the connection timed out on a bad connection.
This could be caused by poor network traffic. Check the
cabling, switches and connections.

0x01

0x0108

Invalid Network Con-
nection Parameter

This error occurs when one of the parameters specified
in the Forward Open message is not supported such as
Connection Point, Connection type, Connection priority,
redundant owner or exclusive owner. The Productivi-
ty3000 CPU does not return this error and will instead
use errors 0x0120, 0x0121, 0x0122, 0x0123, 0x0124,
0x0125 or 0x0132 instead.

0x01

0x0109

Invalid Connection
Size

This error occurs when the target device doesn’t support
the requested connection size. Check the documentation
of the manufacturer’s device to verify the correct Connec-
tion size required by the device. Note that most devices
specify this value in terms of bytes. The Productivity3000
CPU does not return this error and will instead use errors
0x0126, 0x0127 and 0x0128.

0x01

0x0110

Target for Connection
Not Configured

This error occurs when a message is received with

a connection number that does not exist in the target
device. This could occur if the target device has powered
down or if the connection timed out. This could be
caused by poor network traffic. Check the cabling,
switches and connections.

0x01

0x0111

RPI Not Supported

This error occurs if the Originator is specifying an RPI
that is not supported. The Productivity3000 CPU will
accept a minimum value of 10ms on a CIP Forward
Open request. However, the CPU will produce at the
specified rate up to the scan time of the installed project.
The CPU cannot product any faster than the scan time of
the running project.
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P3000 EtherNet/IP Error Codes

General
Status Error

Extended Status
Error

Name

Description

P3000
Supported

0x01

0x0112

RPI Value not ac-
ceptable

This error can be returned if the Originator is specifying

an RPI value that is not acceptable. There may be six
additional values following the extended error code with the
acceptable values. An array can be defined for this field

in order to view the extended error code attributes. If the
Target device supports extended status, the format of the
values will be as shown below:

= Unsigned Integer 16, Value = 0x0112, Explanation:
Extended Status code

|Unsigned Integer 8, Value = variable, Explanation:
Acceptable Originator to Target RPI type, values: 0 = The
RPI specified in the forward open was acceptable (O ->
T value is ignored), 1 = unspecified (use a different RPI),
2 = minimum acceptable RPI (too fast), 3 = maximum
acceptable RPI (too slow), 4 = required RPI to corrected
mismatch (data is already being consumed at a different
RPI), 5 to 255 = reserved.

Unsigned Integer 32, Value = variable, Explanation: Value
of O -> T RPI that is within the acceptable range for the
application.

Unsigned Integer 32, Value = variable, Explanation: Value
of T-> O RPI that is within the acceptable range for the
application.

0x01

0x0113

Out of Connections

The Productivity3000 EtherNet/IP Adapter connection limit
of 4 when doing Class 3 connections has been reached.
An existing connection must be dropped in order for a new
one to be generated.

0x01

0x0114

Vendor ID or Product
Code Mismatch

The compatibility bit was set in the Forward Open message
but the Vendor ID or Product Code did not match.

0x01

0x0115

Device Type Mis-
match

The compatibility bit was set in the Forward Open message
but the Device Type did not match.

0x01

0x0116

Revision Mismatch

The compatibility bit was set in the Forward Open message
but the major and minor revision numbers were not a valid
revision.

0x01

0x0117

Invalid Produced or
Consumed Application
Path

This error is returned from the Target device when the Con-
nection Point parameters specified for the O -> T (Output)
or T -> O (Input) connection is incorrect or not supported.
The Productivity3000 CPU does not return this error and
uses the following error codes instead: 0x012A, 0x012B or
0x012F.

t S NENE RN

0x01

0x0118

Invalid or Inconsistent
Configuration Applica-
tion Path

This error is returned from the Target device when the
Connection Point parameter specified for the Configuration
data is incorrect or not supported. The Productivity3000
CPU does not return this error and uses the following error
codes instead: 0x0129 or 0x012F.

x

0x01

0x0119

Non-listen Only Con-
nection Not Opened

This error code is returned when an Originator device
attempts to establish a listen only connection and there is
no non-listen only connection established. The Productiv-
ity3000 CPU does not support listen only connections as
Scanner or Adapter.
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P3000 EtherNet/IP Error Codes

General Extended Status ] P3000
Status Error |Error Name Description Supported
Target Object Out of The maximum number of connections supported by this
0x01 0x011A ) . }
Connections instance of the object has been exceeded.
RP! is smaller than The Target to Originator RPI is smaller than the Target to
) . Originator Production Inhibit Time. Consult the manufactur-
0x01 0x011B the Production Inhibit ) ) L
Time er’'s documentation as to the minimum rate that data can be
produced and adjust the RPI to greater than this value.
Transport Class Not The Transport Class requested in the Forward Open is not x
0x01 0x011C Su (?rted supported. Only Class 1 and Class 3 classes are supported
pp in the Productivity3000 CPU.
The Production Trigger requested in the Forward Open is
0x01 0x011D Production Trigger Not | not supported. In Class 1, only Cyclic and Change of state x
Supported are supported in the Productivity3000 CPU. In Class 3,
Application object is supported.
ox01 OxO1E Direction Not Sup- The Direction requested in the Forward Open is not x
ported supported.
Invalid Originator The Originator to Target fixed/variable flag specified in the
to Target Network . R ) .
0x01 0x011F . ) Forward Open is not supported . Only Fixed is supported in
Connection Fixed/ L
) the Productivity3000 CPU.
Variable Flag
In\{a!ld Target to The Target to Originator fixed/variable flag specified in the
Originator Network . S .
0x01 0x0120 - ) Forward Open is not supported. Only Fixed is supported in
Connection Fixed/ L
) the Productivity3000 CPU.
Variable Flag
Invalid Originator to The Originator to Target Network Connection Priority
0x01 0x0121 Target Network Con- specified in the Forward Open is not slupported. Lov_v,_ngh, x
nection Priorit Scheduled and Urgent are supported in the Productivi-
Y ty3000 CPU.
Invalid Target to The Target to Originator Network Connection Priority
0x01 0x0122 Originator Network specified in the Forward Open is not s_upported. Loyv,_Hngh, x
Connection Priority Scheduled and Urgent are supported in the Productivi-
ty3000 CPU.
Invalid Originator The Originator to Target Network Connection Type specified
0x01 0x0123 to Target Network in the Forward Open is not supported. Only Unicast is sup- ¢
Connection Type ported for O -> T (Output) data in the Productivity3000 CPU.
The Target to Originator Network Connection Type specified
Invalid Target to in the Forward Open is not supported. Multicast and
0x01 0x0124 Originator Network Unicast is supported in the Productivity3000 CPU. Some
Connection Type devices may not support one or the other so if this error is
encountered try the other method.
Invalid Originator The Originator to Target Network Connection Redundant_
to Target Network Owner flag specified in the Forward Open is not supported. ¢
0x01 0x0125 . - . )
Connection Redun- Only Exclusive owner connections are supported in the
dant_Owner Productivity3000 CPU.
This error is returned when the Configuration data sent in
the Forward Open does not match the size specified or
|nvalid Configuration is not supported by the Adapter. The Target device may
0x01 0x0126 Si 9 return an additional Unsigned Integer 16 value that specifies x
ize ) : .
the maximum size allowed for this data. An array can be
defined for this field in order to view the extended error code
attributes.
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General
Status Error

Extended
Status Error

Name

Description

000 EtherNet/IP Error Codes

P3000
Supported

0x01

0x0127

Invalid Originator to
Target Size

This error is returned when the Originator to Target (Output data)
size specified in the Forward Open does not match what is in the
Target. Consult the documentation of the Adapter device to verify
the required size. Note that if the Run/Idle header is requested, it
will add 4 additional bytes and must be accounted for in the Forward
Open calculation. The Productivity3000 CPU always requires the
Run/Idle header so if the option doesn'’t exist in the Scanner device,
you must add an additional 4 bytes to the O -> T (Output) setup.
Some devices may publish the size that they are looking for as an
additional attribute (Unsigned Integer 16 value) of the Extended
Error Code. An array can be defined for this field in order to view
the extended error code attributes.

NOTE: This error may also be generated when a Connection Point
value that is invalid for IO Messaging (but valid for other cases
such as Explicit Messaging) is specified, such as 0. Please verify

if the Connection Point value is valid for IO Messaging in the target
device.

'

0x01

0x0128

Invalid Target to
Originator Size

This error is returned when the Target to Originator (Input data) size
specified in the Forward Open does not match what is in Target.
Consult the documentation of the Adapter device to verify the re-
quired size. Note that if the Run/Idle header is requested, it will add
4 additional bytes and must be accounted for in the Forward Open
calculation. The Productivity3000 CPU does not support a Run/Idle
header for the T -> O (Input) data. Some devices may publish the
size that they are looking for as an additional attribute (Unsigned
Integer 16 value) of the Extended Error Code. An array can be de-
fined for this field in order to view the extended error code attributes.
NOTE: This error may also be generated when a Connection Point
value that is invalid for IO Messaging (but valid for other cases

such as Explicit Messaging) is specified, such as 0. Please verify

if the Connection Point value is valid for IO Messaging in the target
device.

s

0x01

0x0129

Invalid Configuration
Application Path

This error will be returned by the Productivity3000 CPU if a Config-
uration Connection with a size other than 0 is sent to the CPU. The
Configuration Connection size must always be zero if it this path is
present in the Forward Open message coming from the Scanner
device.

0x01

0x012A

Invalid Consuming
Application Path

This error will be returned by the Productivity3000 CPU if the
Consuming (O -> T) Application Path is not present in the Forward
Open message coming from the Scanner device or if the specified
Connection Point is incorrect.

0x01

0x012B

Invalid Producing
Application Path

This error will be returned by the Productivity3000 CPU if the
Producing (T -> O) Application Path is not present in the Forward
Open message coming from the Scanner device or if the specified
Connection Point is incorrect.

0x01

0x012C

Config. Symbol
Does not Exist

The Originator attempted to connect to a configuration tag name
that is not supported in the Target.

0x01

0x012D

Consuming Symbol
Does not Exist

The Originator attempted to connect to a consuming tag name that
is not supported in the Target.

0x01

0x012E

Producing Symbol
Does not Exist

The Originator attempted to connect to a producing tag name that is
not supported in the Target.

0x01

0x012F

Inconsistent
Application Path
Combination

The combination of Configuration, Consuming and Producing appli-
cation paths specified are inconsistent.

XXXX & A S
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P3000 EtherNet/IP Error Codes

General Extended Status S P3000
Status Error | Error Name Description Supported
0x01 0x0130 Inconsistent Consume | Information in the data segment not consistent with the x
data format format of the data in the consumed data.
0x01 0x0131 Inconsistent Product Information in the data segment not consistent with the x
data format format of the data in the produced data.
The target device does not support the function requested
Null Forward Open in the NULL Forward Open request. The request could be
0x01 0x0132 ) ; i, o ) ) N
function not supported | such items as “Ping device”, “Configure device application”,
etc.
The Connection Multiplier specified in the Forward
Connection Timeout Open request not acceptable by the Target device (once
0x01 0x0133 Multiplier not accept- multiplied in conjunction with the specified timeout value). x
able Consult the manufacturer device’s documentation on what
the acceptable timeout and multiplier are for this device.
This error will be returned by the Productivity3000 CPU if
a message is sent to the CPU on a connection that has
0x01 0x0203 Connection Timed already timed out. Connections time out if no message
Out is sent to the CPU in the time period specified by the RPI
rate X Connection multiplier specified in the Forward Open
message.
This time out occurs when the device sends an Uncon-
Unconnected Request nected Request and no response is received within the
0x01 0x0204 ] a specified time out period. In the Productivity3000 CPU, this
Timed Out - ) )
value may be found in the hardware configuration under the
Ethernet port settings for the P3-550(E) or P3-530.
. This error occurs when Connection Tick Time/Connection
Parameter Error in ) PN o
time-out combination is specified in the Forward Open
0x01 0x0205 Unconnected Request g
) or Forward Close message this is not supported by the
Service )
device.
Message Too Occurs when Unconnected_Send message is too large to
0x01 0x0206 Large for Unconnect- -
] be sent to the network.
ed_Send Service
This error occurs if an Acknowledge was received but no
Unconnected data response occurred. Verify that the message that was
0x01 0x0207 Acknowledge without resp : t (he message the x
Reply sent is supported by the Target device using the device
manufacturer’s documentation.
This error occurs if the Connection memory buffer in the
target device is full. Correct this by reducing the frequency
0x01 0x0301 No Buffer Memory of the messages being sent to the device and/or reducing
Available the number of connections to the device. Consult the man- x
ufacturer’s documentation for other means of correcting
this.
This error occurs if the Producer device cannot support
Network Bandwidth the specified RPI rate when the connection has been
0x01 0x0302 ) configured with schedule priority. Reduce the RPI rate or x
not Available for Data , .
consult the manufacturer’s documentation for other means
to correct this.
No Consumed This error occurs if a Consumer device doesn’'t have an
0x01 0x0303 Connection ID Filter ’ e x
] available consumed_connection_id filter.
Available
Not Configured to This error occurs if a device has been configured for a
0x01 0x0304 Send Scheduled scheduled priority message and it cannot send the data at x
Priority Data the scheduled time slot.
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P3000 EtherNet/IP Error Codes

General Extended Status e P3000
Status Error |Error Name Description Supported
0x01 0x0305 Schedule Signature This error occurs if the schedule priority information does

Mismatch not match between the Target and the Originator.
0x01 0x0306 Schedule Signature This error occurs when the schedule priority information

Validation not Possible | sent to the device is not validated.

This error occurs when a port number specified in a port
0x01 0x0311 Port Not Available segment is not available. Consult the documentation of the
device to verify the correct port number.

The Link address specified in the port segment is not
0x01 0x0312 Link Address Not Valid | correct. Consult the documentation of the device to verify
the correct port number.

This error occurs when the target device cannot understand

Invalid Segment in the segment type or segment value in the Connection Path.

0x01 0x0315 ) Consult the documentation of the device to verify the correct
Connection Path ) )
segment type and value. If a Connection Point greater than
255 is specified this error could occur.
This error occurs when the Connection path in the Forward
Forward Close Ser- )
. ! Close message does not match the Connection Path
0x01 0x0316 vice Connection Path ) . ) .
N configured in the connection. Contact Tech Support if this
Mismatch ;
error persists.
0x01 0x0317 Schedyllng Not This error can occur if the Schedule network segment or
Specified value is invalid.
0x01 0x0318 Link Address to Self If the Lllnk address points back to the originator device, this
Invalid error will occur.
Secondary Resource This occurs in a redundant system when the secondary
0x01 0x0319 dary connection request is unable to duplicate the primary
Unavailable .
connection request.
Rack Connection The connection to a module is refused because part or all
0x01 0x031A " of the data requested is already part of an existing rack
Already established -
connection.
Module Connection The connection to a rack is refused because part or all of
0x01 0x031B the data requested is already part of an existing module

Already established .
connection.

This error is returned when there is no other applicable
0x01 0x031C Miscellaneous code for the error condition. Consult the manufacturer’s
documentation or contact Tech support if this error persist.

This error occurs when these parameters don’'t match when

0x01 0x031D Redundant Connec- establishing a redundant owner connection: O -> T RPI, O
tion Mismatch -> T Connection Parameters, T -> O RPI, T -> O Connec-
tion Parameters and Transport Type and Trigger.
No more User Config-
ox01 OX031E urable Link Resources | This error is returned from the Target device when no more

Available in the available Consumer connections available for a Producer.
Producing Module

X | X X X XX XXX 4 X X XX
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P3000 EtherNet/IP Error Codes

General Extended Status o P3000
Status Error | Error Name Description Supported
N.o User Configurable This error is returned from the Target device when no
Link Consumer Re- . §
0x01 0x031F ) . Consumer connections have been configured for a Producer
sources Configured in connection
the Producing Module !
0x01 0x0800 Network Link Offline The Link path is invalid or not available.
No Target Application | This error is returned from the Target device when the appli-
0x01 0x0810 h ) .
Data Available cation has no valid data to produce.
No Originator Applica- | This error is returned from the Originator device when the
0x01 0x0811 ) . L .
tion Data Available application has no valid data to produce.
Node Address has
changed since the This specifies that the router has changed node addresses
0x01 0x0812 h ) ; - .
Network was sched- since the value configured in the original connection.
uled
N The producer has been requested to support a Multicast
0x01 0x0813 Not Configured _for connection for a consumer on a different subnet and does
Off-subnet Multicast } . f
not support this functionality.
Information in the data segment not consistent with the
0x01 0x0814 Invalid Produce/Con- format of the data in the consumed or produced data. Errors x
sume Data format 0x0130 and 0x0131 are typically used for this situation in
most devices now.
0x02 N/A Resource Unavailable | The Target device does not have the resources to process x
for Unconnected Send | the Unconnected Send request.
The Class, Instance or Attribute value specified in the
0x04 N/A Path Segment Errorin | Unconnected Explicit Message request is incorrect or not x
Unconnected Send supported in the Target device. Check the manufacturer’s
documentation for the correct codes to use.
This error code is returned when an error is encountered
) in the Data segment portion of a Forward Open message. x
LxUs indexitelerer Errorin Data Segment The Extended Status value is the offset in the Data segment
where the error was encountered.
This error is returned from the Target device when the
. . current state of the Object requested does not allow it to be x
e Optonal Object State Error returned. The current state can be specified in the Optional
Extended Error status field.
This error is returned from the Target device when the
current state of the Device requested does not allow it to be
0x10 Optional Device State Error returned. The current state can be specified in the Optional x
Extended Error status field.
ox13 N/A Not Enough Data Not gr_lough data was supplied in the service request x
specified.
0x15 N/A Too Much Data Too much data was supplied in the service request specified. x
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Chapter 7: Maintenance and Troubleshooting
=

Hardware Maintenance

Standard Maintenance

The Productivity3000® is a low maintenance system requiring only a few periodic checks to
help reduce the risks of problems. Routine maintenance checks should be made regarding
two key items.

« Air quality (cabinet temperature, airflow, etc.)
e CPU battery

Air Quality Maintenance

The quality of the air your system is exposed to can affect system performance. If you
have placed your system in an enclosure, check to see that the ambient temperature is
not exceeding the operating specifications. If there are filters in the enclosure, clean or
replace them as necessary to ensure adequate airflow. A good rule of thumb is to check
your system environment every one to two months. Make sure the Productivity3000 is
operating within the system operating specifications.

CPU Battery Replacement
A battery is included with
the CPU, but is not installed.
The battery can be installed

to retain the Time and Date Step One:

along with any Tagname Press spring lock +

values that are set up as and swing battery

retentive. compartment Step Two:
The battery is not needed for i from Insert battery and

program backup. close compartment.

LCD Display Replacement

Battery (Optional)

Coin type, 3.0V Lithium
D2-BAT-1| battery, 560mA, battery
number CR2354

Should the LCD display fade
out and become unreadable,
a replacement LCD is
available at automationdirect.
com. Order part number
P3-LCD.

Take care to
insert battery
behind metal tab.

7-2 I Proeductivity:us........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 7: Maintenance and Troubleshooting
]

Diagnostics

Diagnostics
Your Productivity3000® system performs many pre-defined diagnostic routines with every
CPU scan. The diagnostics have been designed to detect various types of failures for the
CPU and I/0 modules. There are two primary error classes, critical and non-critical.

Critical Errors
Critical errors are errors the CPU has detected that offer a risk of the system not
functioning safely or properly. If the CPU is in Run Mode when the critical error occurs, the
CPU will switch to Stop Mode (Remember, in Stop Mode all outputs are turned off). If the
critical error is detected while the CPU is in Stop Mode, the CPU will not enter Run Mode
until the error has been corrected. Here are some examples of critical errors:

« Base power supply failure

« Parity error or CPU malfunction
» 1/O configuration errors

« Certain programming errors

Non-Critical Errors
« Non-critical errors are errors that are flagged by the CPU as requiring attention.
They can neither cause the CPU to change from Run Mode to Stop Mode, nor
do they prevent the CPU from entering Run Mode. There are system tags the
application program can use to detect if a non-critical error has occurred. The
application program can be used to take the system to an orderly shutdown or
to switch the CPU to Stop Mode if necessary.

« Some examples of non-fatal errors are:
» Backup battery voltage low

« All'l/O module errors

» Certain programming errors

Finding Diagnostic Information
The CPU automatically logs critical and non-critical error codes. This information can be
found in the following places marked with a time and date stamp.

* The LCD on the CPU module by scrolling through the menu.

» The CPU Error History window under the Monitor Debug tool of
ProductivitySuite lists the 20 most recent critical and non-critical errors.

Appendix B in this manual has a complete list of error messages sorted by error types.

Error Codes
See Appendix B for Productivity3000 Error Codes.
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CPU Indicators

The Productivity3000® CPU has indicators on the front to help you diagnose problems
with the system. The table below gives a quick reference of potential problems associated
with each status indicator. Following the table will be a detailed analysis of each of these

indicator problems.

Indicator Status Potential Problems
1. System voltage incorrect
PWR (off) 2. Power supply/CPU is faulty
3. Other component such an I/O module has power supply shorted
. 1. CPU programming error
RUN (will not come on) — —
2. Switch in STOP position
CPU (blink) CPU internal error

P3-550 Retired 06/23

P3-530 CPU

CPU Status Indicators

PWR

@ sec \_/' ext@

PWR

RUN
cPy
RUN

E3
o
@]
S

ETHERNET

ETHERNET

UT USBOUT _REMOTE I/0

o
5
I
&
:
2
3
2
i

RUN
Green LED is illuminated when power is on

RUN

Green LED is illuminated when CPU is in
RUN mode UN

CPU

Red LED is illuminated during power on
reset, power down, or watch-dog time-out.

STOP
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PWR Indicator

There are three general reasons for the CPU power status LED (PWR) to be OFF:
1. Power to the base is incorrect or is not applied.
2. Base power supply is faulty.
3. Other component(s) have the power supply shut down.

Incorrect Base Power

If the voltage to the power supply is not correct, the CPU and/or base may not operate
properly or may not operate at all. Use the following guidelines to correct the problem.

) WARNING: To minimize the risk of electrical shock, always disconnect the system power
Q before inspecting the physical wiring.

1. First, disconnect the system power and check all
incoming wiring for loose connections.

2. If you are using a separate termination panel, check those connections
to make sure the wiring is connected to the proper location.

3. If the connections are acceptable, reconnect the system power and measure
the voltage at the base terminal strip to insure it is within specification. If the
voltage is not correct shut down the system and correct the problem.

4. If all wiring is connected correctly and the incoming power is within the
specifications required, the base power supply should be returned for repair.

Faulty CPU

There is not a good check to test for a faulty CPU other than substituting a known good

one to see if this corrects the problem. If you have experienced major power surges, it is
possible the CPU and power supply have been damaged. If you suspect this is the cause
of the power supply damage, a line conditioner which removes damaging voltage spikes
should be used in the future.
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Device or Module Causing the Power Supply to Shutdown

It is possible a faulty module can shut down the power supply. This 5V can be coming
from the base or from the CPU communication ports.

To test for a device causing this problem:
1. Turn off power to the CPU.
2. Disconnect all external devices (i.e., communication cables) from the CPU.

3. Reapply power to the system.

If the power supply operates normally you may have either a shorted device or a shorted
cable. If the power supply does not operate normally then test for a module causing the
problem by following the steps below:

If the PWR LED operates normally the problem could be in one of the modules. To isolate
which module is causing the problem, disconnect the system power and remove one
module at a time until the PWR LED operates normally. Follow the procedure below:

» Turn off power to the base.
« Remove a module from the base.
« Reapply power to the base.

Bent base connector pins on the module can cause this problem. Check to see the
connector is not the problem.
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Run Indicator

If the CPU will not enter the Run mode (the RUN indicator is off), the problem is usually in
the application program, unless the CPU has a critical error. If a critical error has occurred,
the CPU LED should be on. (You can use a programming device to determine the cause of
the error.)

A complete list of error codes can be found in Appendix B.

CPU Indicator

If the CPU indicator is on, a critical error has occurred in the CPU. Generally, this is not
a programming problem but an actual hardware error. The CPU indicator should blink
briefly and then do an automatic reboot.

If the error clears, you should monitor the system and determine what caused the
problem. You will find this problem is sometimes caused by high frequency electrical
noise introduced into the CPU from an outside source. Check your system grounding and
install electrical noise filters if the grounding is suspected. If power cycling the system
does not reset the error, or if the problem returns, you should replace the CPU.

Communications Problems

If you cannot establish communications with the CPU, check these items.
« The cable is disconnected.
« The cable has a broken wire or has been wired incorrectly.
e The cable is improperly terminated or grounded.
« The device connected is not operating at the correct baud rate.
« The device connected to the port is sending data incorrectly.
« A grounding difference exists between the two devices.
« Electrical noise is causing intermittent errors.
* The CPU has a bad communication port and the CPU should be replaced.

If an error occurs, the indicator will come on and stay on until a successful communication
has been completed.
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B
1/0 Module Troubleshooting
Things to Check

If you suspect an I/O error, there are several things that could be causing the problem.
+ Ablown fuse

« Aloose terminal block

* The 24 VDC supply has failed

» The module has failed

« The I/O configuration check detects a change in the I/O configuration

Error Codes
See Appendix B for Productivity3000® error code information.

Also, in the Productivity Suite programming software, you can go to:
Tools > CPU Error History, and
Tools > CPU Event History

Next, “Read CPU Error/Event History to get an updated list of critical errors, non-critical
errors and events that should indicate problems or changes to the I/0. This list will give
the "GBS” (group, base, slot numbers).

Some Quick Steps

When troubleshooting the Productity3000 I/O modules there are a few facts you should be
aware of which may assist you in quickly correcting an 1/0 problem:

« The output modules cannot detect shorted or open output points. If you
suspect one or more points on a output module to be faulty, you should
measure the voltage drop from the common to the suspect point. Remember,
when using a Digital Volt Meter, leakage current from an output device, such as
a triac or a transistor, must be considered. A point which is off may appear to
be on if no load is connected to the point.

e The I/O point status indicators on the modules are logic side indicators. This
means the LED which indicates the on or off status reflects the status of the
point in respect to the CPU. On an output module, the status indicators could
be operating normally, while the actual output device (transistor, triac etc.)
could be damaged. With an input module, if the indicator LED is on, the input
circuitry should be operating properly. To verify proper functionality, check to
see that the LED goes off when the input signal is removed.

» Leakage current can be a problem when connecting field devices to I/O
modules. False input signals can be generated when the leakage current of
an output device is great enough to turn on the connected input device. To
correct this, install a resistor in parallel with the input or output of the circuit.
The value of this resistor will depend on the amount of leakage current and the
voltage applied but usually a 10K to 20K resistor will work. Ensure the wattage
rating of the resistor is correct for your application.

* The easiest method to determine if a module has failed is to replace it if you
have a spare. However, if you suspect another device to have caused the failure
in the module, that device may cause the same failure in the replacement
module as well. As a point of caution, you may want to check devices or
power supplies connected to the failed module before replacing it with a spare
module.
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Testing Output Points
Output points can be set on or off using the force function to override a point even while
the program is running. However, this is not a recommended method to test the output
points. If you want to do an I/O check independent of the application program, follow
this procedure:

Step Action

1 Use ProductivitySuite programming software to communicate online to the CPU.
2 Change to Program Mode.
&) Go to the first rung of the ladder.

Insert a rung with an “END” statement. (This will cause program execution to occur only at address 0 and
prevent the application program from turning the I/O points on or off).

5 Change to Run Mode.
Use the programming device to set (turn) on or off the points you wish to test.

4

When you finish testing I/O points delete the “END” statement at the first rung.

machine Operation that can result in a risk of personal injury or equipment damage.
Make sure you have taken all appropriate safety precautions prior to testing any 1/0

2 WARNING: Depending on your application, forcing I/0 points may cause unpredictable
points.

The LCD on Analog I/0 modules displays actual voltage, current, and digital values
without connecting a meter.
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Noise Troubleshooting

Electrical Noise Problems
Noise is one of the most difficult problems to diagnose. Electrical noise can enter a system
in many different ways and falls into one of two categories, conducted or radiated. It may
be difficult to determine how the noise is entering the system but the corrective actions for
either of the types of noise problems are similar.

» Conducted noise is when the electrical interference is introduced into the
system by way of an attached wire, panel connection, etc. It may enter through
an I/O module, a power supply connection, the communication ground
connection, or the chassis ground connection.

- Radiated noise is when the electrical interference is introduced into the system
without a direct electrical connection, much in the same manner as radio
waves.

Reducing Electrical Noise
While electrical noise cannot be eliminated it can be reduced to a level that will not affect
the system.

* Most noise problems result from improper grounding of the system. A good
earth ground can be the single most effective way to correct noise problems.
If a ground is not available, install a ground rod as close to the system as
possible. Ensure all ground wires are single point grounds and are not daisy
chained from one device to another. Ground metal enclosures around the
system. A loose wire is no more than a large antenna waiting to introduce
noise into the system; therefore, you should tighten all connections in your
system. Loose ground wires are more susceptible to noise than the other wires
in your system. Review Chapter 5, Installation and Wiring, if you have questions
regarding how to ground your system.

 Electrical noise can enter the system through the power source for the CPU
and 1/0. Installing an isolation transformer for all AC sources can correct this
problem. DC power sources should be well grounded, good quality power
supplies. Switching DC power supplies commonly generate more noise than
linear supplies.

« Separate input wiring from output wiring. Never run I/O wiring close to high
voltage wiring.
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Run Time vs. Stop Mode Transfer Instruction

Here we describe the actions and differences between Run Time & Stop Mode transfers.
The above dialog is accessed two ways:

- ~
Select Transfer Type _ -— M

Which type of transfer do you want te perform?

MNote that stop mode transfer will put CPU in stop mode before transfer
and back to run mode after transfer.

Run Time Transfer | IStop ModeTransfer] [ Cancel

(< = ]

1. From the Transfer to CPU icon on the tool bar, or

2. From the File menu > Transfer Project > To CPU

File | Edit Setup CPU Tools Window Help
| MNew Project

Open Project...
Close Project

Save Project As...

o

H Save Project Ctrl+5
]}

& Import 3

& Export »

4% Compile Project F&
Transfer Project b

To CPU... Shift+F3

iCT ransfer Project to CPU SURE,

To Removable Media...

Page Setup...
@ Print... Ctrl+P

e 89

Project Properties From Removable Media...

ChUsers\hdittrich\Documents\P2 ProgFiles\project(V1.7).adpro

4 Bt
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Run Time Transfers

Run Time transfers allow the user to transfer edits to a project back into the CPU without
stopping the CPU scan, therefore not stopping the process. Be aware that a Run Time
transfer will affect the length of your scan time, which should be considered if your
process is susceptible to varying or lengthy scan times. The download time is longer
compared to a Stop Mode transfer.

During a Run Time transfer, the current project file continues running until the entire
project file is transferred to the CPU. Once downloaded, the ladder logic files swap and
begin executing the new file. The Tag Database is shared between the two project files
during a Run Time transfer, therefore current operating values will not be effected.

Because the Tag database is shared, any edits to the Tag database will force a Stop Mode
transfer.

Stop Mode Transfers

IS = ™
Select Transfer Type I - ﬂ

Run time transfer is not available.
Do you want to perferm stop mode transfer?

Mote that stop mode transfer will put CPU in stop mode before transfer ||
and back to run mode after transfer. i

| Stop Mode Transfer | ’ Cancel

L = e e o A

Stop Mode transfers allows the user to transfer any and all ladder, Tag database and
configuration changes to the CPU.

Because the CPU is in stop mode, the project transfer is much faster than a Run Time
transfer and also loads all initial values to the tags once the project is switched from Stop
to Run.

There are also conditions that will force the user to perform a Stop Mode transfer.
1. Any changes to the hardware configuration, such as:
a. Adding or removing hardware.
b. Changing the configuration of a piece of hardware.
« Ethernet or serial port configuration.
« Hot swap enable or disable on any module or base.
2. Adding or changing any Array data type Tags.
3. Adding or changing any String data type Tags.

NOTE: Be careful when performing a Stop Mode transfer. The retentive values in your PC project
may not be current and non-retentive data will be cleared (reset to 0) when you switch your CPU
from Stop to Run.
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As the CPU goes from stop to run after a Stop Mode Transfer, tags are initialized as if the
project is being executed for the first time. This includes Retentive Tags. If it's desirable
that the values of Retentive Tags be retained through a Stop Mode Transfer, there are two
methods available. Both options may be enabled and they can be found under Tools >
Options > Project Transfer

1. Upload current retentive values and copy to initial values. This option works
during program upload. When selected, place the CPU in Stop Mode so
Retentive Tag values are stable, then upload the project. Productivity Suite
will copy the current value of all Retentive Tags to their Initial Values in the Tag
Database of the project. Perform your edits and transfer the project back to
the CPU. When the CPU goes back to run, your Retentive Tags will be initialized
with their old values. This is a simple process and is convenient for quick
edits to the program, but the CPU must sit in Stop Mode while the project is
edited to ensure that no retentive values have changed during editing.

2. Copy current retentive tag values to initial values. This option works during
program download. This process is more involved, but the CPU will use the
values from the project currently running as the initial values of the project being
transferred. For more information refer to the Options topic in the help file.

f A
o -
General | Project Save | Project Transfer | Ladder I Data View I Connection | Tag DB|

Transfer Project from CPU Options

Upload current retentive values and copy to initial values ‘ =

Transfer Project to CPU Options

Transfer documentation (instruction and ladder rung comments)

Transfer GS drive configuration

Copy current retentive tag values to initial values M

Help H Cancel ” Apply ” OK

— A
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Forcing 1/0 Points

Here we are going to describe the actions, expectations and indications when forcing a
value within the Productivity3000® controller.

Advantages of Forces
Almost all tags can be written to within your software without the use of Forces. However,
if the ladder logic or an external device (Operator interface panel, Modbus device, etc.) is
connected to your controller and writing to those tags, the values you write from a Data
View will be over-written. Conversely, if you write a Force value, this will not be overwritten
or reset until you manually remove the force or reset by means of a Stop to Run mode
transition, Stop mode project transfer, or a controller power cycle.

Enabling Forces

The Productivity3000 is a Tag based controller and forcing a tag begins by identifying any
tag you wish to be “Forceable” within the Tag database.

Tag Database
Tags to shaw in the Editor
Shaw Al Discrete Inputs [ ] Analog Inputs Integers [ | System Data Boolzans
[] Discrete Outputs  [] Analog Gutputs Floats Strings ‘
el
Editor
Mame “ Type Retentive | Init Value = Mod Start | ModEnd | Forceable | Init Forced | Init Force Yalue Comment
FID1 .alm. bystr Integer, 32 Bit ] ¥l ] ]
pid1.auto Boolean B B F
PID1 .bias Integer, 32 Bit ] 0 B .} ]
PID1.cas.en Boolean | ) [} F
PID1 .cascade Boolean O O O
PID1.D Inkeger, 32 Bit 0 F . ]
PID .dev org Integer, 32 Bit 0 400001 400002 5000
FID1.dev orgh Boolean .} 000001 000001
PID1.dev yel Integer, 32 Bit a 400003 400004 B ] u]
PID1.dev velb Boolean B 00000z 00000z ] F
pidl.en Boolean ]
PID1.FF Eoolean O O O O
PID1 .k Integer, 32 Bit 0 10000
PID1.hb Boolean F F O
PID1 Kb Integer, 32 Bit 0 F F 1}
FID1.hhb Boolean .} ¥ ]
PID1.I Inkeger, 32 Bit 1} B B o
Add Tags ] [ Delete Tags

7—14 I Productivity:........ Hardware User Manual, 4th Edition, Rev. V



https://cdn.automationdirect.com/static/manuals/p3userm/p3userm.html

Chapter 7: Maintenance and Troubleshooting
]

There are three columns within the Tag database that affect the forcing of all tags.

1. "Forceable” - Checking the box in this column identifies the
corresponding tag as being able to be forced within the system.

2. "Init Forced” - Checking the box in this column identifies that
corresponding tag as being forced as soon as the project is
loaded and the processor is switched to Run mode.

3. “Init Force Value” - The state of the box in this column
identifies the initial forced state of the Boolean tag:

* A check mark in a box equals a logical "1"” or "ON", and

« An unchecked box equals a logical "0” or “OFF". The value placed in this field
for Integer or Floating point tags will be written into the tag.

Forcing Tags in Your System
All forcing of tags is accomplished through the Data View window.

Data Wiew b3
Forceable Tag_;/r Data View 1 ]
[ Delete Rowis) ] [ Select Al ] [ Clear Editis) ] | Send Editis) |
Tagname Modbus Addr... | Walue Edit Force Tag Data Type Wiew As
CEEEEEEE R T T W (i (ookean) o opoion
pid1. auko ] Internal (Boolzan) Mo Opkion
PID1 . dev vel 400003 a 5 332 (Integer) Decimal
FIC1 . dev velb 2 ] O | Internal (Boolean) Mo Option
lirnit 1 ] | Internal {Boolean) Mo Option
PID.dev org 400001 0 15 532 (Integer) Decimal
PID1 . devorgh 1 F] .| L] Internal (Boolean) Mo Opkion B
PID1.pw 42 1 | 532 (Inteqger) Decimal
PID1.sp 4 45 332 (Integer) Decimal
PID1, ot a 1000 332 (Integer) Decimal
PID1.bias 1] 1000 332 (Integer) Decimal
manual PID [F] | Internal {Boolean) Mo Option
Awvg Scan Inter. .. g i} Swster 16 (Inte, .. Decimal
PID . alrn. Fstr i} 10000 532 (Integet) Decimal
FIC1 .cas.en F] | Internal (Boolean) Mo Option
Eattery Low Eit F [ System Bits Mo Cptian hd
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From the DataView Window, enter the tags you wish to force, or you can view all forceable
tags from the “Forceable Tags” tab automatically created for you when you enable tags as
forceable in the tag database.

Daka View *
Faorceable Tags r Data View 1 ]

[ Select Al ] [ Clear Editis) ] [ Send Edit{s) ] [ Help ]
Tagname Modbus Addr...  Walue Edit Farce TagData Type | View As

casdevorgb i O O Internal (Boolean) No Option ~

cas dev vel b ud O O Internal (Boolean) No Option W
PID1.cascade il O O Internal (Boolean) Mo Option
PDLdevargh 1t [ W |  ®EH Irikernal (Boolean) (o Opkion
PIDL.dev velh 2 Fl O O Internal (Boolean) Mo Option
PIDL.hb Fl O O Internal (Boolean) Mo Option

PID1.hhb Fl O O Internal (Boolean) Mo Option T
PICL. b O O O Inkernal (Boalean) Mo Optian
PIDL. I O O O Internal (Boclean) No Option
pidl.en O O Internal (Boclean) No Option
pidl,auto O O O Internal (Boclean) Mo Option
ranual PIC O O O Internal (Boolean) No Optian
pid ctr.dn O O O Internal (Boolean) Mo Option
PIC1.cas.en O O O Internal (Boolean) No Optian
pid control.cas.en ud O O Internal (Boolean) Mo Option
TirneProp, DM ud O O Internal (Boolean) Mo Option
TMRZ, DM O O Internal (Boolean) Mo Option
lirnit:1 il O O Internal (Boolean) Mo Option

PIDL.pw Z 0 il 532 (Integer) Deecimal v

From either of these windows you have the option to select the check box in the Force
column. When this box is checked and the row is selected (selected rows show high-
lighted blue) and you select the Send Edit(s) button, the current row(s) will be forced.

dragging up or down. This selects consecutive rows. If you wish to select various rows, simple

wamm  NOTE: You can select multiple rows by clicking and holding down the left mouse button and
‘E hold the “Ctrl” control key on your keyboard while left mouse clicking the rows.
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|
Identifying Forced Values
There are two indications that forces are active on your controller.
1. All active forces will be shown in the Forceable tab of the
Data View window as shown in the previous view.
2. You will also see "CPU Data Forced” in Red in the lower
right of the Status bar of your software.
T | BEH | Ramp Generator
Ensble Re.s.ult inverse clock ﬂ Seale (Linear)
Farmula M Scale (Mon Linear)
B0 -
3IM| Selected Summation
STMPLE COUNTER )
Prezet “alue 2 Cument “alue pid ctr W | Switch
Count Lp 1 z DoDne pid ctr.dn Array Functions
ﬂ Array Skakistics
m Copy Array
e [FL | Fill Array
00.01.3.1 | Shh | Shift/Rotate Array
o Counters/Timers
( auT ) M Simple Counter
D0-0.135 2 [ew] counter
2 | > - Msimple Timer 2
Project File Status  Saved PAC Project Status  Up bo Date Run Time Transfer  Available PAC Data Forced

NOTE: Only Forced tags with an initial force value specified in the Tag database will be retained
after a Stop to Run transition, Stop Mode transfer, or a power cycle. All forced values are retained
during a Run Time transfer.
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Force Value Timing Chart
The chart below shows how the states of a Digital Output are varied when forces and edits

are applied. The ladder rung at the top of the chart shows the logical arrangement of
Logical Contact1 and Digital Output DO-0.1.3.1.

Under normal operation, Logical Contact1 is driven by a clock pulse. This clock pulse is
then fed to the Digital Output DO-0.1.3.1. Edits written to the contact or the coil from the
Data View window within the software will be written one time and will not be forced. With
the clock pulse driving the contact, any software edits made to this contact will be allowed
but will be overwritten by the logic on the very next scan. Any software edits made to the
output will not be allowed and will not register. Edits can only change the state of the
output if there are no other logistic or outside factors influencing the output.

In order to change the state of Logical Contact1 or Digital Output DO-0.1.3.1 while the
clock pulse is driving it, a force must be introduced. The DO-0.1.3.1 Output Edit line
represents edits sent to the digital output from the Data View window. The DO-0.1.3.1
Output Force Enabled line shows the point at which the software forces the output edit to
take effect. The dotted lines represent the force being enabled and then disabled by the
user. When the force is enabled, any edits made will register at the output regardless of
Logical Contact1's state. When the force is disabled, all output edits will be ignored.

Liogyical Cantactl D013
o

wokaloonacta| | | L L] L] [ L] [

DO-01.351
QOutput
Force Enabled

|

|

| |
D0-0.1.3.1 | I

Output | | | | _

|

|

i

Edit

wotzal [ [ [ ] |
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.Appendix A: European Union Directives (CE)

European Union (EU) Directives

NOTE: The information contained in this section is intended as a guideline and is based on our
‘E interpretation of the various standards and requirements. Since the actual standards are issued by
other parties, and in some cases governmental agencies, the requirements can change over time
without advance warning or notice. Changes or additions to the standards can possibly invalidate
any part of the information provided in this section.

This area of certification and approval is absolutely vital to anyone who wants to do business
in Europe. One of the key tasks that faced the EU member countries and the European
Economic Area (EEA) was the requirement to bring several similar yet distinct standards
together into one common standard for all members. The primary purpose of a single
standard was to make it easier to sell and transport goods between the various countries
and to maintain a safe working and living environment. The Directives that resulted from this
merging of standards are now legal requirements for doing business in Europe. Products
that meet these Directives are required to have a CE mark to signify compliance.

Member Countries
As of January 1, 2007, the members of the EU are Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia,
Lithonia, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, and United Kingdom. Iceland, Liechtenstein, and Norway together with
the EU members make up the European Economic Area (EEA) and all are covered by the
Directives.

Applicable Directives

There are several Directives that apply to our products. Directives may be amended, or
added, as required.

+ Electromagnetic Compatibility Directive (EMC) — this Directive attempts to
ensure that devices, equipment, and systems have the ability to function
satisfactorily in an electromagnetic environment without introducing intolerable
electromagnetic disturbance to anything in that environment.

« Machinery Safety Directive — this Directive covers the safety aspects of the
equipment, installation, etc. There are several areas involved, including testing
standards covering both electrical noise immunity and noise generation.

« Low Voltage Directive — this Directive is also safety related and covers electrical
equipment that has voltage ranges of 50-1000VAC and/or 75-1500VDC.

+ Battery Directive — this Directive covers the production, recycling, and disposal
of batteries.

Compliance
Certain standards within each Directive already require mandatory compliance. The EMC
Directive, which has gained the most attention, became mandatory as of January 1, 1996.
The Low Voltage Directive became mandatory as of January 1, 1997.

Ultimately, we are all responsible for our various pieces of the puzzle. As manufacturers, we
must test our products and document any test results and/or installation procedures that
are necessary to comply with the Directives.
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Appendix A: European Union Directives (CE).

As a machine builder, you are responsible for installing the products in a manner which will
ensure compliance is maintained. You are also responsible for testing any combinations

of products that may (or may not) comply with the Directives when used together. The

end user of the products must comply with any Directives that may cover maintenance,
disposal, etc. of equipment or various components. Although we strive to provide the best
assistance available, it is impossible for us to test all possible configurations of our products
with respect to any specific Directive. Because of this, it is ultimately your responsibility to
ensure that your machinery (as a whole) complies with these Directives and to keep up with
applicable Directives and/or practices that are required for compliance.

Productivity3000® systems manufactured by Koyo Electronics Industries or FACTS
Engineering, when properly installed and used, conform to the Electromagnetic
Compeatibility (EMC), Low Voltage Directive, and Machinery Directive requirements of the
following standards.

« Product Specific Standard for Programmable Controllers
EN61131-2:2003 Programmable controllers, equipment requirements and tests.

« This is the product specific standard for PACs and covers the low voltage and
EMC Directives as required for European CE certification. This standard has
many tests together with test procedures and limits, but also references the
below standards for some tests:

* |EC 60068-2-1:1990 part 2 tests A, 60068-2-2:1974 part 2 test B, IEC 60068-2-
6:1995, Part 2: Test Fc, IEC 60068-2-14:1984 Part 2 Test N, |IEC 60068-2-27:1987
Part 2 Test Ea, IEC 60068-2-30:1980, Part 2 Test Db, IEC 60068-2-31:1969
Part Test Ec, IEC 60068-2-32:1975 Part 2 Test Ed, IEC 60417 (all parts), IEC
60664-1:1992 Part 1, IEC 60664-3:1992, IEC 60695-2-1 (all sheets), Part 2: IEC
60707:1999 IEC 60947-5-1:1997 Part 5-1 IEC 60947-7-1:2002 Part 7-1, | EC
60950-1:2001 Part 1, IEC 61000-4-2:1995, Part 4-2, IEC 61000-4-3:2002 Part 4-3,
IEC 61000-4-4:1995, IEC 61000-4-5:1995 Part 4-5, IEC 61000-4-6:1996, Part 4-6,
IEC 61000-4-8:1993 Part 4-8, [EC 61000-4-12:1995 Part 4-12, IEC 61010-1:2001
Part 1, CISPR 11:1999, CISPR 16-1:1999 Part 1, CISPR 16-2:1999 Part 2

« For undated references, the latest edition of the referenced document
(including any amendments) applies.

« Warning on Electrostatic Discharge (ESD)
We recommend that all personnel take necessay precautions to avoid the risk
of transferring static charges inside the control cabinet, while clear warnings
and instructions should be provided on the cabinet exterior. Such precautions
may include the use of earth straps, grounding mats and similar static-control
devices, or the powering off of the equipment inside the enclosure before
opening the cabinet door.

* Warning on Radio Interference (RFI)
This is a class A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate
measures.

General Safety
- External switches, circuit breaker or external fusing, are required for these
devices.

* The switch or circuit breaker should be mounted near the programmable
controller equipment.
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Special Installation Manual

The installation requirements to comply with the requirements of the Machinery Directive,
EMC Directive and Low Voltage Directive are slightly more complex than the normal
installation requirements found in the United States.

Other Sources of Information

Although the EMC Directive gets the most attention, other basic Directives, such as the
Machinery Directive and the Low Voltage Directive, also place restrictions on the control
panel builder. Because of these additional requirements it is recommended that the
following publications be purchased and used as guidelines:

« BSI publication TH 42073: February 1996 — covers the safety and electrical
aspects of the Machinery Directive

*  EN 60204-1:1992 — General electrical requirements for machinery, including
Low Voltage and EMC considerations

« |EC 1000-5-2: EMC earthing and cabling requirements
« |EC 1000-5-1: EMC general considerations

It may be possible for you to obtain this information locally; however, the official source of
applicable Directives and related standards is:

The Office for Official Publications of the European Communities L-2985 Luxembourg;
quickest contact is via the web at http://publications.europa.eu

Another source is:

British Standards Institution — Sales Department

Linford Wood

Milton Keynes

MK14 6LE

United Kingdom; the quickest contact is via the web at www.bsigroup.com

Basic EMC Installation Guidelines

Enclosures
The simplest way to meet the safety requirements of the Machinery and Low Voltage
Directives is to house all control equipment in an industry standard lockable steel
enclosure. This normally has an added benefit because it will also help to reduce EMI
emissions. Per [EC/EN 61131-2, the PLC is tested in a metal enclosure. The level of RF
emissions is actually higher outside of cabinet and may be well above limits. Holes in the
enclosure, for the passage of cables or to mount operator interfaces, can increase internal
levels of emissions.
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Mains Filters
Productivity3000® AC powered base power supplies do not require extra mains filtering to
comply with the EMC Directive on conducted RF emissions.

DC powered base power supplies require a mains filter. A CORCOM 6MV1 filter was tested
and reduced emissions to an acceptable level.

Suppression and Fusing
In order to comply with the fire risk requirements of the Low Voltage and Machinery
Directive standards EN 61010-1 and EN 60204-1, it is necessary to fuse both sides of the
power inputs (on both AC and DC units).

Transient suppressors must be protected by fuses and the capacity of the transient
suppressor must be greater than the blow characteristics of the fuses or circuit breakers to
avoid a fire risk. A recommended AC supply input arrangement for the Productivity 3000 is
to use twin 3 amp TT fused terminals with fuse blown indication, such as DINnectors DN—
F10L terminals, or twin circuit breakers.

Internal Enclosure Grounding
A heavy-duty star earth terminal block should be provided in every cubicle for the
connection of all earth ground straps, protective earth ground connections, mains filter
earth ground wires, and mechanical assembly earth ground connections. This should
be installed to comply with safety and EMC requirements, local standards, and the
requirements found in IEC 1000-5-2. The Machinery Directive also requires that the
common terminals of the programmable controller input modules, and common supply
side of loads driven from programmable controller output modules should be connected
to the protective earth ground terminal.

Equipotential Grounding

K Serial Communication Cable
€Y — —— Equi-potential Bond

Adequate site earth grounding must be provided for equipment containing modern
electronic circuitry. The use of isolated earth electrodes for electronic systems is forbidden
in some countries. Make sure you check any requirements for your particular destination.
IEC 1000-5-2 covers equipotential bonding of earth grids adequately, but special attention
should be given to apparatus and control cubicles that contain I/O devices, remote |/O
racks, or have inter-system communications with the primary PAC system enclosure. An
equipotential bond wire must be provided alongside all serial communications cables,

and to any separate items of the plant which contain I/O devices connected to the
programmable controller. The diagram shows an example of four physical locations
connected by a communications cable.
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Communications and Shielded Cables

s d Conductive
creene _ Adapt
Cable 3Pl
Serial
1/10
To Earth
Block

Equi-potential
Bond

Control Cubicle
K ]

Good quality 24 AWG minimum twisted-pair shielded cables, with overall foil and braid
shields are recommended for analog cabling and communications cabling outside of

the programmable controller enclosure. To date it has been a common practice to only
provide an earth ground for one end of the cable shield in order to minimize the risk of
noise caused by earth ground loop currents between apparatus. The procedure of only
grounding one end, which primarily originated as a result of trying to reduce hum in audio
systems, is no longer applicable to the complex industrial environment. Shielded cables
are also efficient emitters of RF noise from the PAC system, and can interact in a parasitic
manner in networks and between multiple sources of interference.

The recommendation is to use shielded cables as electrostatic “pipes” between apparatus
and systems, and to run heavy gauge equipotential bond wires alongside all shielded
cables. When a shielded cable runs through the metallic wall of an enclosure or machine,
it is recommended in [EC 1000-5-2 that the shield should be connected over its full
perimeter to the wall, preferably using a conducting adapter, and not via a pigtail wire
connection to an earth ground bolt. Shields must be connected to every enclosure wall or
machine cover that they pass through.
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Analog and RS232 Cables

Providing an earth ground for both ends of the shield for analog circuits provides the
perfect electrical environment for the twisted pair cable as the loop consists of signal and
return, in a perfectly balanced circuit arrangement, with connection to the common of the
input circuitry made at the module terminals. RS232 cables are handled in the same way.

Last Slave Slave n Master
TXD 0V RXD TXD OV RXD RXD OV TXD
+ - + - + - + - + -

+ -
100 Q 100 Q
100 Q

Termination Termination

Multidrop Cables
RS422 twin twisted pair, and RS485 single twisted pair cables also require a OV link, which
has often been provided in the past by the cable shield. It is now recommended that you
use triple twisted pair cabling for RS422 links, and twin twisted pair cable for RS485 links.
This is because the extra pair can be used as the OV inter-system link. With loop DC power
supplies earth grounded in both systems, earth loops are created in this manner via the
inter-system Ov link. The installation guides encourage earth loops, which are maintained
at a low impedance by using heavy equipotential bond wires. To account for non-
European installations using single-end earth grounds, and sites with far from ideal earth
ground characteristics, we recommend the addition of 100 ohm resistors at each 0V link
connection in network and communications cables.

Shielded Cables Within Enclosures

When you run cables between programmable controller items within an enclosure which
also contains susceptible electronic equipment from other manufacturers, remember
that these cables may be a source of RF emissions. There are ways to minimize this risk.
Standard data cables connecting CPUs and/or operator interfaces should be routed well
away from other equipment and their associated cabling. You can make special serial
cables where the cable shield is connected to the enclosure’s earth ground at both ends,
the same way as external cables are connected.

Analog Modules and RF Interference

The readings from all analog modules will be affected by the use of devices that exhibit
high field strengths, such as mobile phones and motor drives.

All AutomationDirect products are tested to withstand field strength levels up to 10V/m,
which is the maximum required by the relevant EU standards. While all products pass this
test, analog modules will typically exhibit deviations of their readings. This is quite normal,
however, systems designers should be aware of this and plan accordingly.

When assembling a control system using analog modules, these issues must be adhered
to and should be integrated into the system design. This is the responsibility of the system
builder/commissioner.
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Network Isolation

For safety reasons, it is a specific requirement of the Machinery Directive that a keyswitch
must be provided that isolates any network input signal during maintenance, so that
remote commands cannot be received that could result in the operation of the machinery.
To avoid the introduction of noise into the system, any keyswitch assembly should be
housed in its own earth grounded steel box and the integrity of the shielded cable must be
maintained.

Again, for further information on EU directives we recommend that you check the EU
Commission’s official web site at:

http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards.

It is good Engineering practice to install toroid inductors on the 1/O wiring and the
communications cables such as listed in the table below.

Toroid Inductors

Manufacturer Mfg. Part Number Outside Diameter Inside Diameter Length

RS Online 260-6795 17.5mm 9.5 mm 28.5mm

Fair-Rite 2643665702 17.5mm 9.5 mm 28.5mm

Waurth Elektronick 7427009 17.5mm 9.5 mm 28.5mm
Mains Fuse/ Lockout switch for

Isolation Transformer communication

Toroid and
conduit for
communication
cables

2" (50mm)
minimum

clearance
all sides

Separate conduit
and toroid coils
for DC signals,
AC signals, and
analog signals

Metallic conduit
required

Pressure-sensitive
switch for power
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Items SpeC|f|c to the Productivity3000°

It is the responsibility of the system designer to earth one side of all control and
power circuits, and to earth the braid of screened cables.

» This equipment must be properly installed while adhering to the installation
standards IEC 1000-5-1, [EC 1000-5-2 and IEC 1131-4.

« lItis arequirement that all PLC equipment must be housed in a protective steel
enclosure, which limits access to operators by a lock and power breaker. If
access is required by operators or untrained personnel, the equipment must be
installed inside an internal cover or secondary enclosure.

« It should be noted that the safety requirements of the machinery directive
standard EN60204-1 state that all equipment power circuits must be wired
through isolation transformers or isolating power supplies, and that one side of
all AC or DC control circuits must be earthed.

» Both power input connections to the programmable controller must be
separately fused using 3 amp T type anti—-surge fuses, and a transient
suppressor fitted to limit supply overvoltages.

+ If the equipment is used in a manner not specified by the manufacturer the
protection provided by the equipment may be impaired.
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ProbucTIVITY3000” PENDIX

ERROR CODES

In This Appendix:

Productivity3000® Error Codes . . . . B-1
CommUNICAtIONS EMTOTr COUBS ... B-2
MOAUIE ETOr COABS ..., B-3
CPU EITOr COUBS. ... B-5
PrOJECE EITOI COES ...t B-6

PrOJECt EITOr MESSATES ... B-8



- Appendix B: Productivity3000 Error Codes

Communications Error Codes

Description Suggested Fix

Check instruction or connected device and correct Function

o Function Code not supported code or address range selected.

Address out of range. This error is typically generated
02 when a Modbus address has been requested that
does not exist in the CPU.

Check instruction or connected device and correct Function
code or address range selected.

lllegal Data Value. This error is typically generated Check the Modbus request against the Modbus protocol speci-

. yvhen the Modbus request sent to the CPU s formed fication (www.modbus.org) to verify that it was formed correctly.
incorrectly.
04 Device Failure Check connected device
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Module Error Codes

Solution
E02101 One or more module status bits are set. Exam_me the |nd|V|QUaI module status bits for the module(s) in
question to determine the cause of the error and appropriate action.
Recompile and transfer project to CPU. If problem persists,
E02110 Module firmware is incompatible with project. upgrade module firmware to latest version, then recompile and
transfer project using latest Programming Software.
Recompile and transfer project to CPU. If problem persists,
E02111 Module firmware is incompatible with project. upgrade module firmware to latest version, then recompile and
transfer project using latest Programming Software.
Recompile and transfer project to CPU. If problem persists,
E02112 Module configuration data is invalid. upgrade module firmware to latest version, then recompile and
transfer project using latest Programming Software.
Recompile and transfer project to CPU. If problem persists,
E02113 Module configuration data is invalid. upgrade module firmware to latest version, then recompile and
transfer project using latest Programming Software.
Restart CPU. If problem persists, recompile and transfer project
E02114 Unable to configure modle. tg CPU. If problerp persists, upgrade_ modulle firmware to latest ver-
sion, then recompile and transfer project using latest Programming
Software.
Restart CPU. If problem persists, recompile and transfer project
E02115 Unable to configure modle. tg CPU. If problem persists, upgrade_ modulle firmware to latest ver-
sion, then recompile and transfer project using latest Programming
Software.
E02201/ E02202 Intelligent module is not communicating. Remove_ and reujstall the module. If the problem persists, the
module is defective and must be repaired or replaced.
P3-EX is not communicating with CPU or P3- | Verify base has power. Disconnect and reconnect base commu-
£02203 RS/P3-RX. Or, local base is not communicat- | nication cable. If problem persists, replace base communication
ing with its CPU or P3-RS/P3-RX. Hot swap cable, or P3-EX. If problem persists, cycle power to base. If
is enabled for the base. problem persists, restart system.
P3-EX is not communicating with CPU or P3- | Verify base has power. Disconnect and reconnect base commu-
£02204 RS/P3-RX. Or, local base is not communicat- | nication cable. If problem persists, replace base communication
ing with its CPU or P3-RS/P3-RX. Hot swap cable, or P3-EX. If problem persists, cycle power to base. If
is enabled for the base. problem persists, restart system.
" oy i . Verify that the P3-RS/RX is properly connected via Ethernet to the
P3-RS/P3-RXis not communicating with CPU. | 5 Jpemote 1107 port and that the P3-RS/RX is powered on. If
E02205 Hot swap is enabled for the entire remote : X X .
problem persists, verify that Ethernet equipment, such as switches
base group. -
and cables are functioning properly.
. _— . Verify that the P3-RS/RX is properly connected via Ethernet to the
P3-RS/P3-RX is not communicafing with CPU. | ~p jugemote 110" port and that the P3-RS/RX is powered on. If
E02206 Hot swap is enabled for the entire remote ) . ) .
problem persists, verify that Ethernet equipment, such as switches
base group. L7
and cables are functioning properly.
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Module Error Codes - Continued

Solution
E02207 Multiple remote slaves are set to same group Make sure that each slave module in the network is set to a unique
number. group number.
£02208 An expansion base is connected to the USB OUT Move cable to EXP /0 OUT port.
port on the CPU.
E02209 More than four expansion bases have been Disconnect additional expansion bases.
connected to the CPU.
Expected module is not installed, or the installed
E02301 module is defective. Hot swap is enabled for the Install the correct module.
slot.
Expected module is not installed, or the installed
E02302 module is defective. Hot swap is not enabled for | Install the correct module.
the slot.
E02401 GS-Drive configuration cannot be transferred to Make sure GS-Drive is in STOP mode and motor is not in motion,
GS-Drive due to communications error. then either power-cycle CPU or re-transfer project to CPU.
GS-Drive configuration cannot be transferred . ) . . -
E02402 to GS-Drive due to GS-Drive error. Number in :ﬁf:ﬁ&g:‘viﬁgsceg_fg;%agrerzzz(re‘rslgps:zl.l:; ?;%218 ctioning,
parentheses is MODBUS exception code. P 4 proj ’
GS-Drive configuration cannot be transferred to Make sure GS-Drive is in STOP mode and motor is not in motion,
E02403 . Mg . . verify all Ethernet equipment is properly installed and configured,
GS-Drive while motor is in motion. . ¥
then either power-cycle CPU or re-transfer project to CPU.
GS-Drive configuration cannot be transferred to
E02404 GS-Drive because GS drive type and model do Correct GS drive type and model in project.
not match project.
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CPU Error Codes

Solution

E05101 The CPU battery is low. Replace CPU Battery.
£05102 The Base identifier (EPROM) is invalid. Replace the unit. If unit is in warranty, call AutomationDirect for an
RA number.
E05103 The P3-550(E) or P3-RS cannot communicate Replace the unit. If unit is in warranty, call AutomationDirect for an
with the User Interface Module (LCD). RA number.
Too many display messages were sent to the
E05104 User Interface Module (LCD) in a short period Reduce the rate at which messages to the LCD are triggered.
of time.
E05105 The User Interface Module (LCD) did not receive | If error persists after power cycle, replace the unit. If unit is in
firmware from the P3-550(E) or P3-RS. warranty, call AutomationDirect for an RA number.
E05106 12C bus has locked up. Self-recoverable. If problem persists, restart system.
E05107 UIM Task Can not access File System. Restart system, if reoccurs notify support.
E05108 Missing or improperly formatted Pen Drive. Insert valid Pen Drive (FAT16 or FAT32).
E05109 Error Reading or Writing to the Pen Drive. Replace Pen Drive.
CPU has an existing Connection to Productivity . ) -
E05110 Suite, UIM Action can not be performed. Wait until CPU Connection is closed or restart system.
E05111 gzseor more project files are missing from Pen Transfer complete project to Pen Drive.
E05120 The module specified has a Firmware Error, Replace the unit. If unit is in warranty, call AutomationDirect for an
RA number.
E05121 The module specified has a Hardware Error. Replace the unit. If unit is in warranty, call AutomationDirect for an
RA number.
E05122 The module specified has an Internal Error. Replace the unit. If unit is in warranty, call AutomationDirect for an

RA number.
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Project Error Codes

Error Code Cause Solution

E03000 - E03199

Internal firmware file system error.

Power cycle CPU. If problem persists, contact AutomationDirect
for repair or replacement.

E03201 - E03299

Internal firmware operating system error.

Power cycle CPU. If problem persists, contact AutomationDirect
for repair or replacement.

E03301

Unable to exit RUN mode.

Power cycle CPU. If problem persists, contact AutomationDirect
for repair or replacement.

E03801 - E03899

Internal firmware USB error.

Problem should self recover. If problem persists, power cycle CPU.

A scan exceeded the timeout specified in

Verify that For/Next loops are handled properly. Adjust the timeout

S CPU Hardware Configuration. setting.
Scan attempted access beyond array
E04101 limits. Txxxx is task ID. Rxxxx is rung Correct problem in ladder logic or data that caused invalid access.
number.
E04201 Internal firmware Data Logging error. Problem should self recover. If problem persists, power cycle CPU.
. Ensure a supported storage device is properly installed in USB
E202 Cannot create data logging folder. OUT port on CPU. If problem persists, restart system.
E04203 Cannot write data to data logging storage Ensure a supported storage device is properly installed in USB
device. OUT port on CPU. If problem persists, restart system.
Internal firmware Data Logging buffer is .
E04204 greater than 50% full Problem should self recover. If problem persists, power cycle CPU.
E04205 l)n\}grrgg\l’vﬂrmware Data Logging buffer Problem should self recover. If problem persists, power cycle CPU.
E04210 Invghd system ID found while loading Load new project.
project.
E04220 Email instruction failed. Problem should self recover. If problem persists, power cycle CPU.
Power cycle base. If problem persists, power cycle CPU or P3-RS/
E04230 Base firmware may be corrupt. RX. If problem persists, reload firmware for the CPU or the P3-RS/

RX in control of the Base Group.

E04300 - E04302

A project file is missing.

Load new project.

E04303

Internal firmware project loader failure.

Problem should self recover. If problem persists, power cycle CPU.

E04304

Project load failure limit exceeded. Project
has been removed.

Load new project.

E04305 - E04306

Internal firmware project loader failure.

Problem should self recover. If problem persists, power cycle CPU.
If problem persists, load new project.

E04307

Project file corrupt.

Load new project.

E04308 - E04315

Internal firmware project loader failure.

Load new project.

E04316

Project upload failed.

Retry the process.

E04317

Internal firmware project loader failure.

Load new project.
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Project Error Codes - Continued

Error Code Cause Solution

£04318 Modbus TCP connection limit exceeded. Reduce thelnumber of concurrently enabled MRX, MWX, RX and
WX Instructions to no more than 64.

E04319 Internal error. Self-recoverable, if problem persists restart CPU.

E04320 Qne or more RS232 parameters contain Verify that all RS232 parameters in project contain valid settings.
invalid values.

E04321 gcglizrerﬂstS485 parameters contain Verify that all RS485 parameters in project contain valid settings.
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Project Error Messages

Error Message

Cannot create a task with the name
‘<taskname>’ because a task with that
name already exists.

Cause

The name of the new task already exists.

Solution

Create a unique task name.

The help file ‘<helpfilename>’
cannot be found.

The help file cannot be found in the location
that it was installed.

Re-install the software.

The P3-HELP.chm file should be located in
the following folder: C:\ProgramFiles\Auto-
mationDirect\

ProductivitySuite\data\help

The topic ‘<topicname>’ does not exist.

Areferenced help topic has either been
changed, moved, or deleted from the help
file.

Re-install the software or download the
Latest Help File version.

Task name cannot be empty.

An attempt was made to create a task
without a task name.

Create a unique task name.

The task name has an invalid character
‘<taskname>’.

An attempt was made to create a task with
an invalid character in the name.

Create a unique task name using valid
characters only.

The task name ‘<taskname>’ already exists.

The name of the new task already exists.

Create a unique task name.

Tagname cannot be all digits.

A tagname that consists of only digits was
entered.

There must be at least one letter in a
tagname.

Cannot complete the operation because
the P3-550(E) folder already exists.

The P3-550(E) folder already exists on the
target removable USB drive and the create
folder option is checked.

Uncheck the create folder option in the
dialog and try transfer again.

Cannot complete the operation because
the P3-550(E) folder does not exist.

The P3-550(E) folder does not exist on the
target removable USB drive and the create
option is not checked.

Check the create folder option in the dialog
and try transfer again.

Cannot complete the operation due to
failure to create the P3-550(E) folder.

System could not create the P3-550(E)
folder.

This might be due to a read only drive.

Failed to reboot CPU.

CPU failed to reboot.

Reboot CPU again or cycle power.

Failed to get CPU date & time.

CPU failed to return date & time data.

Check CPU to PC connection.

Failed to set CPU date & time.

CPU failed to set date & time.

Check CPU to PC connection.

CPU does not exist.

A CPU does not exist in the configuration.

Add a CPU to the hardware configuration
or connect to the CPU and select “read
configuration” in the Hardware Configura-
tion dialog.

Rebooting the CPU failed.

CPU failed to reboot.

Reboot CPU again or Cycle power

The IP address

‘<IP Address>’ is already on the network.
Please use a different address.

The new CPU IP address is used by anoth-
er entity on the network.

Select a unique IP address. You may need
to contact your networks IT department to
verify.

Cannot change CPU name.

Failed to change CPU name due to a CPU
error or a network problem

Check CPU to PC connection.
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Appendix B: Productivity3000 Error Codes.

Project Error Messages - Continued

Error Message

Cannot change IP configuration due to
CPU error.

Cause

CPU failed to change IP configuration.

Solution

Check CPU to PC connection and network
configuration. Connections through a router
may also cause conflicts.

Cannot change IP configuration due to
network problem.

CPU failed to respond to the IP configuration
request.

Check CPU to PC connection and network
configuration. Connections through a router
may also case conflicts.

The project GS drive for address <GS
Drive ID> has a type mismatch. The
project configuration has a type of
<GS Drive Model> while the physical
configuration has a type of <GS Drive
Model>.

Please correct the project configuration
before continuing.

The GS drive type in the software works
CPUe is different from the physical config-
uration.

Check the Hardware Configuration or con-
nect to the CPU and in the hardware con-
figuration dialog select “Read Configuration”.

The base found on group <CPU Groupld>
base <CPU Baseld> is invalid.

The base ID returned from CPU is invalid.

Check the hardware configuration or con-
nect to the CPU and in the hardware config-
urations dialog select “Read Configuration”.

Could not connect to the CPU.

CPU is not able to be connected.

Check CPU to PC connection.

Could not disconnect the CPU.

CPU is not able to be disconnected.

Check CPU to PC connection.

Could not connect to the selected CPU.

Failed to validate security on connection.

Check CPU to PC connection and required
security passwords.

Cannot blink CPU due to CPU error.

CPU failed to blink CPU run light.

Check CPU to PC connection and clear
existing CPU errors.

Cannot blink CPU due to network
problem.

CPU failed to respond to the blink request.

Check CPU to PC connection and network
configuration. Connections through a router
may also cause conflicts.

Failed to retrieve /O inventory from CPU
‘<CPU Name>'.

CPU failed to respond to the inventory
request.

Check CPU to PC connection and request
again.

Failed to put the CPU to run mode.

CPU is not able to be put in run mode.

CPU mode switch must be in the Run
position and errors cleared.

Failed to put the CPU to stop mode.

CPU is not able to be put in stop mode.

Check CPU to PC connection.

Failed to put the CPU to debug mode.

CPU is not able to be put in debug mode.

Check CPU to PC connection. CPU must be
in STOP before entering debug mode.

CPU has existing connection.

CPU cannot be connected since it has
already connected to another software.

Verify existing connections.

Failed to put the CPU into <CPU Mode>
mode because CPU connection is lost.

CPU connection is lost while setting CPU
mode.

Check CPU to PC connection.
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.Appendix B: Productivity3000 Error Codes

Project Error Messages - Continued

Error Message

Failed to put the CPU into <CPU Mode>
mode because CPU has existing critical
error.

Cause

Cannot set CPU mode due to critical errors
on the CPU.

Solution

Check CPU to PC connection and clear
errors.

Failed to put the CPU into run mode
because the CPU switch is set to the
STOP position.

Cannot set CPU to run mode since the run/
stop switch is in the stop position.

Place the CPU switch in Run.

Could not connect to the detected CPU.

An unknown failure occurred on connection.

Check CPU to PC connection.

You do not have permission to access
this feature.

The security setup does not allow the cur-
rent user to perform this operation.

Check CPU to PC connection and required
security passwords.

You need to specify a user name.

The name on a user account was deleted
while editing the profile.

Specify the user name.

You need to specify a password.

The password on a user account was delet-
ed while editing the profile.

Specify the password.

The two passwords do not match.

The password on a user account was
changed and the verification does not match
the new value.

Re-enter the password and check to make
sure both are the same.

At least one user needs to have “Project
Transfer From CPU and Monitor Data”

selected to enable the protection feature.

Project Transfer from CPU and Data Monitor
security was enabled without a user with
these rights currently defined.

Define at least one user with the appropriate
project transfer rights.

At least one user needs to have “Project
Transfer To CPU” selected to enable the
protection feature.

Project Transfer to CPU security was
enabled without a user with these rights
currently defined.

Define at least one user with the appropriate
project transfer rights.

You must connect to a CPU first.

User tried to Set Factory Defaults, Reboot
the CPU, Read the SRAM, or Clear CPU
Memory without first being connected to
the CPU.

Check CPU to PC connection.

The current project does not contain a
CPU in the configuration. Go to:
Setup>Hardware Config to correct the
problem.

The user tried to download a project that
does not contain a CPU to the CPU or USB
Pen Drive.

Add a CPU to the hardware configuration
or connect to the CPU and in the hardware
configurations dialog select “read configu-
ration”.

The CPU firmware is in service mode.
The requested action is not available in
this mode.

The user tried to transfer a project to a CPU
that is in Service Mode.

Check CPU to PC connection and upgrade
firmware.

Please select a search result first.

In the Find dialog, User pressed the GoTo
button before selecting an entry in the
Search Resullts list.

Define your search criteria and try again.

Incorrect Key Code.

User entered an invalid license keycode.

Verify correct key code was entered. Pay
close attention to capitalization, and mixture
of letters and numbers.
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Appendix B: Productivity3000 Error Codes.

Project Error Messages - Continued

Error Message

Cannot create CPU P3-530 with existing
remote base groups or GS drives.

Cause

Project has been created using a P3-550(E)
and remote base groups or GS drives and
programmer is trying to modify the hardware
configuration to a P3-530.

Solution

P3-530 does not support remote /O or GS
drives. Remove the remote I/O or GS drives
from configuration and add the P3-530 or
continue to use the P3-550(E).

The project I/O configuration has a CPU
mismatch. The project configuration has
“P3-550(E)” while the physical I/O has
“P3-530”. Any remote base groups and
GS drives that are not compatible with the
physical CPU will be deleted if the CPU is
used. Do you want to replace the project
configuration?

CPU in base that the programming software
is online with is different from the CPU in
hardware configuration.

Either replace the CPU in the base with

the CPU configured in the hardware configu-
ration or change the hardware configuration
in the project.

Cannot add a remote base group for the
CPU P3-530

The P3-530 does not support remote 1/0.

Remove any remote I/O from hardware
configuration.

Cannot add a GS drive for CPU
P3-530.

The P3-530 does not support remote GS
Drives.

Remove any remote GS Drives from hard-
ware configuration.
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- Appendix C: Security Considerations for Control Systems Networks

Security Considerations for Control Systems Networks

Manufacturers are realizing that to stay competitive, their Automation and Control Systems
need to be more integrated within their plant. The systems often need to be integrated
with upstream Enterprise Data Systems, and even further integrated to allow information to
be accessible across multiple plants, or even through the Internet. This convergence of the
IT world with the Automation World creates challenges in maintaining secure systems and
protecting your investments in processes, personnel, data and intellectual property.

While Automation Networks and Systems have built-in password protection schemes, this
is only one very small step in securing your systems. Automation Control System Networks
need to incorporate data protection and security measures that are at least as robust as a
typical business computer system. We recommend that users of PLCs, HMI products and
SCADA systems perform your own network security analysis to determine the proper level
of security required for you application. However, the Department of Homeland Security’s
National Cybersecurity and Communications Integration Center (NCCIC) and Industrial
Control Systems Cyber Emergency Response Team (ICS-CERT) has provided direction
related to network security and safety under an approach described as “Defense in Depth”,
which is published at www.us-cert.gov/sites/default/files/recommended_practices/NCCIC
ICS-CERT Defense_in_Depth_2016_S508C.pdf.

This comprehensive security strategy involves physical protection methods, as well as
process and policy methods. This approach creates multiple layers and levels of security
for industrial automation systems. Such safeguards include the location of control system
networks behind firewalls, their isolation from business networks, the use of intrusion
detection systems, and the use of secure methods for remote access such as Virtual Private
Networks (VPNs). Further, users should minimize network exposure for all control system
devices and such control systems and these systems should not directly face the internet.
Following these procedures should significantly reduce your risks both from external
sources as well as internal sources, and provide a more secure system.

It is the user’s responsibility to protect such systems, just as you would protect your
computer and business systems. AutomationDirect recommends using one or more of
these resources in putting together a secure system:

* US-CERT's Control Systems Security Program at the following web address:
www.us-cert.gov/control_systems/

» Special Publication 800-82 of the National Institute of Standards and
Technology — Guide to Industrial Control Systems (ICS) Security

https://csrc.nist.gov/publications/detail/sp/800-82/rev-2/final

. ISA99 Industrial Automation and Control Systems Security
itelD=988&C

(please note thls is a summary and these standards have to be purchased from
ISA)

The above set of resources provides a comprehensive approach to securing a control
system network and reducing risk and exposure from security breaches. Given the nature of
any system that accesses the internet, it is incumbent upon each user to assess the needs
and requirements of their application, and take steps to mitigate the particular security
risks inherent in their control system.
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