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YAUTOMATIONDIRECT?

WARNINGS AND TRADEMARKS

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. Itis 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.

TRADEMARKS

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 2023 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.
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~ 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
publicacion (y cualquier otra publicacién pertinente) antes de instalar u operar el equipo.

Para reducir al minimo el riesgo debido a problemas de seguridad, debe seguir todos los codigos de seguridad
locales o nacionales aplicables que regulan la instalacion y operacion de su equipo. Estos codigos varian de
area en areay usualmente cambian con el tiempo. Es su responsabilidad determinar cuales codigos deben ser
seguidos v verificar que el equipo, instalacion y operacion estén en cumplimiento con la revision mas reciente de
estos codigos.

Como minimo, debe seguir las secciones aplicables del Cédigo Nacional de Incendio, Codigo Nacional Eléctrico,

y los codigos 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 operacion segura.

Sino se siguen todos los cédigos y normas aplicables, puede resultar en dafios al equipo o lesiones serias a
personas. No garantizamos los productos descritos en esta publicacion para ser adecuados para su aplicacion en
particular, ni asumimos ninguna responsabilidad por el disefio de su producto, la instalacién u operacion.
Nuestros productos no son tolerantes a fallas y no han sido disefiados, fabricados o intencionados para uso o
reventa como equipo de control en linea en ambientes peligrosos que requieren una ejecucion sin fallas, tales
como operacién en instalaciones nucleares, sistemas de navegacion aérea, o de comunicacién, control de

trafico aéreo, maquinas de soporte de vida o sistemas de armamentos en las cuales la falla del producto puede
resultar directamente en muerte, heridas personales, o dafios fisicos 0 ambientales severos (“Actividades de Alto
Riesgo”). Automationdirect.com especificamente rechaza cualquier garantia ya sea expresada o implicada para
actividades de alto riesgo.

Para informacion adicional acerca de garantia e informacion de seguridad, vea la seccion de Términosy
Condiciones de nuestro catalogo. Sitiene alguna pregunta sobre instalacion u operacion de este equipo, 0 si
necesita informacion adicional, por favor [ldamenos al nimero 770-844-4200 en Estados Unidos.

Esta publicacion estéd basada en la informacion disponible al momento de impresion. En Automationdirect.com
nos esforzamos constantemente para mejorar nuestros productos y servicios, asi que nos reservamos el derecho
de hacer cambios al producto y/o a las publicaciones en cualquier momento sin notificacion y sin ninguna
obligacién. Esta publicacion también puede discutir caracteristicas que no estén disponibles en ciertas revisiones
del producto.

MARcCAS REGISTRADAS

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

Propiedad Literaria 2023, Automationdirect.com® Incorporated

Todos los derechos reservados

No se permite copiar, reproducir, o transmitir de ninguna forma ninguna parte de este manual sin previo
consentimiento por escrito de Automationdirect.com® Incorprated. Automationdirect.com retiene los
derechos exclusivos a toda la informacién incluida en este documento. Los usuarios de este equipo pueden
copiar este documento solamente para instalar, configurary mantener el equipo correspondiente. También las
instituciones de ensefianza pueden usar este manual para propositos educativos.
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~ 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 quiinstalle ou utilise cet équipement doit lire la présente publication (et toutes les
autres publications pertinentes) avant de l'installer ou de ['utiliser.

Afin de réduire au minimum le risque d’éventuels problemes de sécurité, vous devez respecter tous les codes
locaux et nationaux applicables régissant l'installation et le fonctionnement de votre équipement. Ces codes
different 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 '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 '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
sUrs.

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

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour 'utilisation ou la
revente en tant qu’équipement de commande en ligne dans des environnements dangereux nécessitant une
sécurité absolue, par exemple, l'exploitation d’installations nucléaires, les systémes de navigation aérienne ou de
communication, le contréle de la circulation aérienne, les équipements de survie ou les systemes d’armes, pour
lesquels la défaillance du produit peut provoquer la mort, des blessures corporelles ou de graves dommages
matériels ou environnementaux («activités a risque élevér). La société AutomationDirect nie toute garantie
expresse ou implicite d’aptitude a l'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. Sivous 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 'information qui était disponible au moment de l'impression. A la société
AutomationDirect, nous nous efforcons constamment d’améliorer nos produits et services. Cest 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 2023 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 'égard de tous les renseignements contenus dans le présent document.
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User MANUAL REVISION HISTORY

Direct

PLEASE INCLUDE THE MANUAL NUMBER AND THE MANUAL ISSUE, BOTH SHOWN BELOW, WHEN
COMMUNICATING WITH TECHNICAL SUPPORT REGARDING THIS PUBLICATION.

MANuUAL NUMBER:

IsSUE:

IssUE DATE:

Publication History

PAL UMW
Ist EDITION REVISION F
09/2023

Issue Date Description of Changes

First Edition 03/2021 Original

1st Ed. Rev. A 03/2021 Revised EDS file link

1st Ed. Rev. B 05/2021 Updated firmware notes

1st Ed. Rev. C 05/2021 Revised PAL-EIP note

1st Ed. Rev. D 05/2022 Added additional stand-alone valve information
1st Ed. Rev. E 05/2022 Added PAL-S04 analog data input table

1st Ed. Rev. F 09/2023 Added additional PAL-EIP notes Chapter 3
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[ |
MANUAL OVERVIEW

OVERVIEW OF THIS PUBLICATION
The NITRA Pneumatic Automation Link (PAL) User Manual describes the installation, configuration, and
methods of operation of the NITRA Pneumatic Automation Link (PAL) system.

WHo SHouLD READ THIs MANUAL
This manual contains important information for those who will install, maintain, and/or operate the
NITRA Pneumatic Automation Link (PAL) system.

SUPPLEMENTAL PUBLICATIONS
Additional PAL system documentation can be downloaded at www.automationdirect.com. For
information about using the PAL Configuration Software, refer to the online help file available in the
software.

TECHNICAL SUPPORT
By Telephone: 770-844-4200
(Mon.-Fri., 9:00 a.m.-6:00 p.m. E.T.)

» On the Web: www.automationdirect.com
Our technical support group is glad to work with you in answering your questions. If you cannot
find the solution to your particular application, or, if for any reason you need additional technical
assistance, please call technical support at 770-844-4200. We are available weekdays 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. Visit us at www.automationdirect.com.

SPECIAL SYMBOLS

‘E NOTE: When you see the “notepad” icon in the left-hand margin, the paragraph to its immediate right will
be a special note.

& WARNING: WHEN YOU SEE THE “EXCLAMATION MARK” ICON IN THE LEFT-HAND MARGIN, THE PARAGRAPH TO ITS IMMEDIATE RIGHT WILL BE A WARNING. THIS
INFORMATION COULD PREVENT INJURY, LOSS OF PROPERTY, OR EVEN DEATH (IN EXTREME CASES).
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|
PAL SyYSTEM INTRODUCTION

OVERVIEW OF THE SYSTEM

The NITRA Pneumatic Automation Link (PAL) system is a highly versatile electro-pneumatic system
for industrial automation applications. A full range of high-performance compact solenoid valves can
be combined with configurable input and output (1/0) modules into a robust assembly with an IP65
rating. The assembly communicates with a PLC or other controller through an EtherNet/IP fieldbus
connection. Simpler systems without I/O can be directly wired.

The system is powered by 12 or 24 VDC and can be mounted on DIN rail or surface mounted using
optional adapters. Fieldbus systems can support up to 128 solenoids, 128 digital inputs, 128 digital
outputs®, 16 analog inputs, 16 analog outputs and 16 temperature inputs. Wired systems support
either 4, 8,21 or 38 solenoids depending on the unit.

Solenoid valve bases come with V4” push-to-connect tubing connections. If needed, each connector
can be changed out to either 4mm(5/32”), 6mm, or 8mm(5/16”) tubing sizes using optional
replacement connectors. Solenoid valve options include 3-way, 2-position (2 valves per body) either (2)
normally closed, (2) normally open, or one of each. 5-way valves are available in 2-position, single or
double solenoid and 3-position, center closed.

8-point Digital Input and Output Modules have 3-pin M8 connections. The Analog Inputs, Outputs, and
Temperature Modules have 4-pin M8 connections. Optional caps seal any unused connections. For
systems that do not need the IP65 rating, there are digital input and output modules with 16 points per
module and an IP40 rating. All I/O modules are configured using the PAL Configuration Software.
Fieldbus systems support local expansion and can be separated into smaller assemblies which all
share one IP address and are configured as a single system in software. This allow valves and I/O to be
located as needed on a machine.

To assist with the selection of your components for your PAL system, we recommend you use our
online selector tool located at this link. www.automationdirect.com/selectors/pal

NOTE: The total number of Digital Outputs is 128, unless the assembly is using all 22 possible 6-point Digital
Output modules, in which case the total count is 132.
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GENERAL SPECIFICATIONS

PAL System - General Specifications

Nominal Supply Voltage 12 or 24 VDC

Minimum Operating Voltage 108V *

Maximum Operating Voltage 312V

Maximum Admissible Voltage 32V **

Power for Each Controlled Pilot 3W for 15ms, then holding 0.3 W

Drive (for multi-pole) PNP or NPN

Solenoid Rating 100% ED

Protection Overload and short-circuit protected solenoid pilot Output

Maximum Number of Solenoid Pilots

21 or 38 multi-pole connection; field bus 128

Ambient Temperature

-10°C to + 50°C (at 8 bar) 14°F to 122°F (at 8 bar)

5/2 and 5/3 3/2
Common suopl Port 1 3to8bar(43to116| 3.5to 8 bar (51 to
ilind psi) 116 psi)

Operating Pressure

Separate pilot

Assisted valves Vacuum to 10 bar (Vacuum to 145psi)

Actuation Response Time (TRA) / Reset
Response Time (TRR) at 6 bar

supply Pilot pressure 3 to 8 bar (43 to 116 psi)
TRA/TRR valve 2/2 and 3/2 14 / 28 ms
TRA/TRR valves 5/2 monostable and 12 /45 ms
shut-off valve
TRA/TRR valve 5/2 bistable 12/ 14 ms
TRA/TRR valve 5/3 15 /45 ms
TRA/TRR valve 3/2 high flow 13 /36 ms

Fluid

Unlubricated air

Air Quality Required

ISO 8573-1 class 4-7-3

Degree of Protection

IP65 (with connectors connected or plugged if not used)

Agency Approvals

CE, cURus

* Minimum voltage 10.8V required at solenoid pilots.

** IMPORTANT! Voltage greater than 32VDC will damage the system irreparably.

Page 14
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CoMPONENTS OVERVIEW

@ ELECTRICAL CONNECTION MODULE

@ PNEUMATIC AIR SUPPLY MODULE

@ SOLENIOD VALVE

@ MODULAR VALVE BASE

@ INPUT / OUTPUT MODULE

@ ELEcTRICAL CONNECTION MODULES

END PLATE (INLCUDED WITH
ELECTRICAL CONNECTION MODULE)

END PLATE

®

©)

PNEUMATIC INTERMEDIATE SUPPLY MODULE

There are three different types of electrical connection modules available for use with the PAL system.
PAL-EIP supports EtherNet/IP protocol at 10/100 Mbps. PAL-EAD is used to physically separate PAL

assemblies while using a common IP address. For pneumatic only systems, with no /O, PAL-E25
or PAL-E44 may be used. PAL-CB4414 and PAL-CB4814 are 4-position electro-pneumatic manifold

bases for PAL valves with 4 or 8 controls for solenoid pilots. Up to 4 valves with one solenoid pilot can

be installed on PAL-CB4414, and up to 4 valves with one or two solenoid pilots can be installed on

PAL-CB4814.

ELECTRICAL CONNECTION MODULES

PAL-CB4414

PAL-CB4814

PAL-E25

PAL-E44

PAL-EIP

PAL-EAD

Stand-alone,
4-solenoids,
4-stations,

1- female NPT

2-exhausts

inlet, 8-outlets,

Stand-alone,
8-solenoids,
4-stations,

1- female NPT
inlet, 8-outlets,
2-exhausts

25-pin
electrical
connection

44-pin
electrical
connection

EtherNet/IP
electrical

connection
EtherNet/IP

Additional
electrical
connection

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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EAD Application

PAL

it is often desirable to locate valves and I/O modules close to their respective

machine components. There are two main ways that this can be done with the PAL system. Smaller

subassemblies of valves and 1/0 can be assembled using a PAL

)

In larger systems

EIP bus coupler and PAL-C2 end plate

for each subassembly. These subassemblies will each be assigned separate IP addresses and treated

as independent units by the PLC. The second option is to use local expansion. One PA

and PA

L-EIP bus coupler

L-C3 end plate is joined by an expansion cable with a second subassembly with a PAL-EAD local

in this manner up to the limits of I/0 points

and solenoids. The end plate on the last subassembly should be a PAL-

expansion coupler. Subassemblies can be “daisy chained”

C2 unless the possibility of

future expansion is desired. If so, a PAL-C3 end plate with a PAL-ACC18 terminator can be used. When

using local expansion, the overall system has one IP address and is treated as a single assembly by the

configuration software tool and by the PLC.

(3) Independent PAL Systems

Both examples have an equal number

of valves and I/O points

(3) Daisy chained PAL assemblies acting as (1) PAL system

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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@ Input / OuTPUT MODULES

The PAL system can be configured with a variety of input or output signal modules, which can be

mounted on systems with fieldbus electrical connection and no additional systems. The signal
modules can be added at any time. You only need to unscrew the aluminium plate to the left side of
the electrical connection module and install the signal modules (ready fitted with fixing tie rods) and
retighten the end plate to the left. There is a small button under the access panel of the PAL-EIP that
has to be depressed during power up to discover initial assembly or when modules have been added
or removed. See PAL Configuration Software help topic PAL004 for further details.

INPUT /[ OUTPUT MODULES

PAL-501

PAL-502

PAL-503

PAL-504

PAL-S05

PAL-506

PAL-507

PAL-508

8 M8 digital 8 M8 digital 6 M8 4 M8 4 M8 16 digital 16 digital 4 M8 analog

inputs outputs digital analog inputs | analog terminal terminal inputs for
outputs + outputs block inputs block outputs | temperature
electrical measurement
supply

@ ComMPRESSED AIR CONNECTION MODULES

The PAL-P12 compressed air connection module is the primary interface for the compressed air supply
and PAL system solenoid valves. It features a 1/2” push-to-connect main supply and 5/32”(4mm) pilot
supply. Used in the default configuration, pilot pressure of 3 to 8 bar (43 to 116 psi) is supplied to

port X, allowing the main supply to be in the range of vacuum to 10 bar (145 psi). If the total system is
operated in the range of 3.5 to 8 bar (51 to 116 psi), the PAL-P12 can be easily converted to require only

the single main supply connection for complete operation. See chapter 5 for details on converting the
PAL-P12.

When additional air and/or power is needed that exceeds the capacity of the primary connections, an
intermediate module can be installed anywhere in the valve bank. PAL-M12 provides an additional

1/2” push-to-connect inlet and silenced exhaust while the PAL-M12P also include a 4-pin M8 power
connection.

PNEUMATIC AIR

PNEUMATIC

SUPPLY MODULE INTERMEDIATE SUPPLY MODULE

PAL-P12 PAL-M12 PAL-M12P

Compressed air supply -
Silenced relief

Intermediate module -
Silenced relief w/power

Intermediate module -
Silenced relief

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F Page 1-7
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@MODULAR VALVE BASES
PAL modular valve bases are available with 3 or 4 positions. A version is available with an electrical
connection for a single control of each position, suitable for 5/2 single solenoid valves or 3/2 high

flow valves (physically impossible to install other valves). Another version comes with two electrical
connections for each position and is suitable for all types of valves. The electronics in the base controls

the signal coming from both the multi-pole connector and the fieldbus, so the base is the same,

regardless of the control system of the island. The air delivery ports (ports 2 and 4) are made up of
cartridge-type push-in fittings. The cartridge can be replaced, for example when the tube diameter
needs to be changed, by pulling out the clip placed under the base.

PAL-B3314

MODULAR VALVE BASES

PAL-B3614

PAL-B4414

PAL-4814

3-solenoids,
3-stations,
6-tubing outlets

6-solenoids,
3-stations,
6-tubing outlets

4-solenoids,
4-stations,
8-tubing outlets

8-solenoids,
4-stations,
8-tubing outlets

@ SoLENoID VALVES

Solenoid valves in the PAL system are designed to ensure high flow while using only one small size
valve (14 mm wide), without the need of installing a larger size one, to the benefit of component
standardization. Versions are available with all the main air supply diagrams - from 3/2 to 5/3. The
valves are secured to the base with two sturdy M4 captive screws. They come with all the accessories
that facilitate their use: manual control, LED light, plate with air supply diagram and technical data and
white ID tags.

SOLENOID VALVES

PAL-V2-32C* | PAL-V2-32A* | PAL-V2-32C32A* | PAL-V1-52 | PAL-V2-52* | PAL-V2-53C* | PAL-V1-32C PAL-V1-32A | PAL-V1-SR**| PAL-V0-PLUG

2 valves 3/2 NC Shut-off valve

(valid as 5/3 OC)

2 valves 3/2 NO
(valid as 5/3 PC)

3/2NC +
3/2NO

1 valve 5/2
spring return

1 valve 5/2
2 solenoids

5/3 center closed
2 solenoids

3/2 NC high flow | 3/2 NO high flow Blanking plug

* Requires a base with 2 solenoid connections per station.
** Requires bank main inlet port to be plugged.
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@ Y-FTTING

The Y-fitting is a reinforced technopolymer pneumatic fitting used to accomplish various air flow
combinations between one or two solenoid valves. See Chapter Five - Pneumatic Modules for further

explanation.
Y-FITTING

PAL-Y38

Y-fitting

@ END PLATES

The closed end-plate is the last element on the right end of each PAL system. A version for banks with
multi-pole connector is available. One for banks with fieldbus, containing a small electronic board; one
for connection to other additional PAL banks (only for systems with fieldbus). The end plate houses the
system for mechanically mounting the base to external supports i.e. DIN rail.

END-PLATES

PAL-C4 PAL-C2 PAL-C3

Closed end-plate | Closed end-plate | Closed end-plate

for banks with for banks with for electrical

multi-pole fieldbus connection

connector of banks with
fieldbus to

additional banks

CLOSED END SPACER MODULE (NOT SHOWN IN DIAGRAM)
To use the PAL system bank without pneumatics this module is needed. Only one module per bank is

required.
SPACER FOR /O
BANK ONLY

PAL-SPC

Module for electric version
only - Electrical I/O only
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ASSEMBLY

REQUIRED TooLs
When assembling the Pneumatic Automation Link (PAL) system we recommend using the following
tools:
« M4 open end wrench
e PHI screwdriver
e 4mm hex wrench
¢ 3mm hex wrench
e 2mm hex wrench
3mm slotted screwdriver

ASSEMBLING THE BANK
Hand tighten the three tie rods (1) of the compressed air supply input/output module for connection to
the bus coupler (2).

While aligning the tie rods, carefully mate the compressed air module (3) onto the electrical module.
Make sure the electronic board fits into the slots provided. DO NOT FORCE!

Hand tighten the three tie rods (4) and mate the base (5). Make sure the electronic board is fitted
properly. Should there be any binding, gently move the board to facilitate its insertion or gently push
the end plate board downwards. Repeat the operation for all the bases.
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Unscrew the three M4 set screws on the end base (6).
Tighten the three tie rods (7) using a 4mm hex wrench at a torque of 2Nm [18 lb-in].

NOTE: For the optimal alignment of the boards, it is advisable to install the bases WITHOUT the valves
assembled.

Place the bank on a flat surface, insert the closed end plate (9) and tighten the three screws (8) using
3mm hex wrench at a torque of 2Nm [18 lb-in]. In the versions with electronic board (PAL-C2 & C3),
make sure the boards are properly aligned. DO NOT FORCE.

After checking that the seals are positioned properly, install the valves and tighten the Phillips screws
with a PH1 driver at atorque of 1.1 - 1.3 Nm [9.7 - 11.5 lb-in]. First tighten screw A and then screw B.

NITRA Pneumatic Automation Link (PAL) — Ist Ed. Rev. F Page 1-11
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Insert the I/0 module (13), making sure the electronic board is aligned properly. DO NOT FORCE.
Repeat the operation for all the I/0 modules.
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Carefully refit the plate (11), making sure the electronic board is aligned properly. DO NOT FORCE.
Using a 3mm hex wrench tighten the two M4 SHCS (10) at a toque of 2Nm [18 lb-in].
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REPLACING THE FITTINGS
Use a 3mm slotted scewdriver to remove the clips.

Insert the new cartridges until they are fully seated into the base.

Reinsert the clip completely.
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REPLACING THE VALVES

Unscrew the two Phillips head screws using a PH1 driver.

Gently lift the valve, perpendicular to the base, in order to remove the valve.

Check that the seals are positioned properly and lower to insert the new valve.
—
NS
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Tighten the two Phillips head screws using a PH1 driver at a torque of 1.1 - 1.3 Nm [9.7 - 11.5 |b-in].
First tighten screw A and then screw B.

MouNTING THE BANK TO DIN RAIL
Mount the bank to the designated side of the DIN rail dovetail first.
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|
ELECTRICAL CONNECTIONS

Power WIRING
ETHERNET/IP MODULES

An M8 4-pin female connector is used for the power supply. Pin 1 (brown wire) carries power for the
main bus of the system. Pin 2 (white wire) is used to power any auxiliary solenoid valves connected to
the system. The auxiliary power supply of the valves is separate from the fieldbus, which means that
the valves can be powered off while the bus line remains live.

Input voltage range is 12VDC -10% to 24VDC +30% (minimum 10.8, maximum 31.2 VDC)

Choose an appropriate cable to maintain IP65 rating. See AutomationDirect.com for a large selection of
M8 IP65 rated cables.

WARNING: POWER OFF THE SYSTEM BEFORE PLUGGING OR UNPLUGGING THE CONNECTOR (RISK OF FUNCTIONAL DAMAGE).
& USE FULLY ASSEMBLED VALVE UNITS ONLY.

USE AN APPROPRIATE POWER SUPPLY FOR INCOMING POWER THAT COMPLIES WiTH IEC 742/EN60742/VDE0551 WitH AT LEAST 4KV INSULATION
RESISTANCE (PELV).

/!\ WARNING: SupPLY VOLTAGE GREATER THAN 32VDC WILL PERMANENTLY DAMAGE THE PAL SYSTEM.

N
ACT
00

on
0 0|ruNn
0 0err

Power
O
Error

Local

Error

Power Supply (M8 male connector)

Connection for bus power supply and
auxiliary valve power supply

4 __3 1=+24V bus (Brown)
’7 2 =+24\ valve (White)
3=GND (Blue)
L 4 =GND (Black)

A

2 1

. NOTE: The module must be grounded using the end plate connection marked with the Symbol PE <.

WARNING: IMPROPER GROUNDING MAY CAUSE DAMAGE TO THE BUS COUPLER. PROPER GROUNDING IS NECESSARY TO MAINTAIN IP65 RATING. UNUSED
M12 CONNECTIONS MUST BE COVERED WITH A PROTECTIVE CAP TO MAINTAIN IP65 RATING.

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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ELecTRIcAL CONNECTION MODULES
Choose the appropriate Electrical Connection Module power cable for wiring. AutomationDirect part
numbers PAL-ACC04, PAL-ACCO05 and PAL-ACCO6 are for use with Electrical Connection Module PAL-E25.
Part numbers PAL-ACCO07, PAL-ACC08 and PAL-ACCO9 are for use with Electrical Connection Module
PAL-E44.

Input voltage range is 12VDC -10% to 24VDC +30% (minimum 10.8, maximum 31.2 VDC)

WARNING: POWER OFF THE SYSTEM BEFORE PLUGGING OR UNPLUGGING THE CONNECTOR (RISK OF FUNCTIONAL DAMAGE).

& USE FULLY ASSEMBLED VALVE UNITS ONLY.
USE AN APPROPRIATE POWER SUPPLY FOR INCOMING POWER THAT COMPLIES WiTH IEC 742/EN60742/VDE0551 WitH AT LEAST 4KV INSULATION
RESISTANCE (PELV).

/!\ WARNING: SuPPLY VOLTAGE GREATER THAN 32VDC WILL PERMANENTLY DAMAGE THE PAL SYSTEM.

D-SUB 25-PIN CONNECTOR PIN  Color of the corresponding  Function PIN' Color of the corresponding ~ Function
Male Female wire (DIN 47100/ wire (DIN 47100/
14 1 1 14 1 White 1 14 Brown + Green ring 14
2 Brown 2 15 White + Yellow ring 15
3 Green 3 16 Yellow + Brown ring 16
4 Yellow 4 17 White + Grey ring 17
5 Grey 5 18  Grey + Brown ring 18
6  Pink 6 19 White + Pink ring 19
7  Blue 7 20  Pink + Brown ring 20
8 Red 8 21 White + Blue ring 21
9  Black 9 22 Brown + Blue ring Fault reporting
2 13 1 25 10  Violet 10 23 White + Red ring * Config. PNP/NPN
. . 11 Grey + Pink ring 1" 24 Brown + Red ring +/DC
BANK side CABLE side 12 Red +Blue ring 12 25  White + Black ring ovDC
13 White + Green ring 13
D-SUB 44-PIN CONNECTOR PIN' Color of the corresponding  Function PIN' Color of the corresponding  Function
Male wire (DIN 47100 wire (DIN 47100)
LI 1 White 1 23 White + Red ring 23
2 Brown 2 24 Brown + Red ring 24
3 Green 3 25 White + Black ring 25
4 Yellow 4 26 Brown + Black ring 26
5 Grey 5 27 Grey + Green ring 27
6  Pink 6 28 Yellow + Grey ring 28
7 Blue 7 29 Pink + Green ring 29
8  Red 8 30 Yellow + Pink ring 30
9 Black 9 31 Green + Blue ring 31
44 10 Violet 10 32 Yellow + Blue ring 32
o s 11 Grey + Pink ring 11 33 Green + Red ring 33
BANK side CABLE side 12 Red +Bluering 12 34 Yellow + Red ring 34
13 White + Green ring 13 35 Green + Black ring 35
14 Brown + Green ring 14 36 Yellow + Black ring 36
15 White + Yellow ring 15 37 Grey + Blue ring 37
16 Yellow + Brown ring 16 38  Pink + Blue ring 38
17 White + Grey ring 17 39 Grey + Red ring Fault reporting
18  Grey + Brown ring 18 40 Pink + Red ring * Config. PNP/NPN
19 White + Pink ring 19 41 Grey + Black ring +VDC
20  Pink + Brown ring 20 42 Pink + Black ring +VDC
21 White + Blue ring 21 43 Blue + Black ring ovbC
22 Brown + Blue ring 22 44 Red + Black ring ovDC
12-24VDC -t I—t
0VDC PAL - E25 PAL - E44
; PIN 23 (CONFIG PNP / NPN) PIN 40 (CONFIG PNP / NPN)
PIN 24 (+VDC) PIN 41 &42 (+VDC)
soSgglNG nC r:lr:‘ ?5 (0VDC) b;llr:‘ 4:3 &44(0VDC)
OUTPUTS
12-24VDC t
0VDC 1 PAL - E25 PAL - E44
PIN 23 (CONFIG PNP / NPN) PIN 40 (CONFIG PNP / NPN)
PIN 24 (+VDC) PIN 41 & 42 (+VDC)
NPN c PIN 25 (0VDC) PIN 43 & 44 (0VDC)
SINKING Yo PIN1 PIN1
OUTPUTS

‘E NOTE: The module must be grounded using the end plate connection marked with the Symbol PE =.

/!\ WARNING: IMPROPER GROUNDING MAY CAUSE DAMAGE TO THE BUS COUPLER. PROPER GROUNDING IS NECESSARY TO MAINTAIN IP65 RATING.
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PAL-EIP CONNECTIONS

The network connectors on the PAL-EIP are M12 female D-coded for Ethernet. Pre-wired Ethernet
Cat5e cables with M12 male D-coded connector or field-wireable connectors such as AutomationDirect
part numbers 7000-14581-0000000 or 7000-14521-0000000 are recommended for connecting the PAL

system to the network.

EtherNet/IP Network Connections
IN (M12 Female Connector, D encoding)

1=TD+
4

1 2 =RD+
3-Tp.
3 2 4 =RD-

Metal ring nut - Shield

OUT (M12 Female Connector, D encoding)

1=TD+
4 ! 2=RD+
=" 4=RD-

Metal ring nut - Shield

IN
UNK
A

our

on
oa
0
0 0err

[ [RUN

Bus
Error’
Local
Error|

WARNING: IMPROPER GROUNDING MAY CAUSE DAMAGE TO THE BUS COUPLER. PROPER GROUNDING IS NECESSARY TO MAINTAIN IP65 RATING. UNUSED

M 12 CONNECTIONS MUST BE COVERED WITH A PROTECTIVE CAP TO MAINTAIN IP65 RATING.
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CONVENTIONAL ELECTRICAL MODULES

For pneumatic only systems, with no I/O, a conventional electrical module may be used. PAL-E25 supports
up to 21 solenoids and PAL-E44 supports up to 38 solenoids. The cables listed below were designed to fit
the electrical connection modules and maintain IP65 protection.

PAL System - Conventional Electrical Modules

. Electrical
Item Part No. Description Cables
NITRA electrical connection module, 12-24 VDC, (21)
PAL-E25 solenoid(s), IP65. For use with PAL series. Requires PAL
series 25-pin male D-sub control cable.
Listed below
NITRA electrical connection module, 12-24 VDC, (38)
PAL-E44 solenoid(s), IP65. For use with PAL series. Requires PAL
series 44-pin male D-sub control cable.
CABLES
Electrical Module Power Cables
Item Part No. Description Length
PAL-ACCO4 NITRA control cable, 25-pin D-sub right-angle female to pigtail, IP65, 3.2 ft
3.2ft/1m cable length. For use with PAL-E25 electrical connection module. (Im)
PAL-ACCO5 NITRA control cable, 25-pin D-sub right-angle female to pigtail, IP65, 8.2 ft
8.2ft/2.5m cable length. For use with PAL-E25 electrical connection module. (2.5 m)
PAL-ACCO6 NITRA control cable, 25-pin D-sub right-angle female to pigtail, IP65, 164 ft
16.4ft/5m cable length. For use with PAL-E25 electrical connection module. (5m)
PAL-ACCO7 NITRA control cable, 44-pin D-sub right-angle female to pigtail, IP65, 3.2 ft
3.2ft/1m cable length. For use with PAL-E44 electrical connection module. (Am)
PAL-ACCO8 NITRA control cable, 44-pin D-sub right-angle female to pigtail, IP65, 8.2 ft
8.2ft/2.5m cable length. For use with PAL-E44 electrical connection module. (2.5 m)
PAL-ACCO9 NITRA control cable, 44-pin D-sub right-angle female to pigtail, IP65, 164 ft
16.4ft/5m cable length. For use with PAL-E44 electrical connection module. (5m)
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SPECIFICATIONS

Conventional Electrical Module Specifications

With multi-pole connection 6A continuous, 9A instantaneous
With fieldbus connection 4A continuous, 6A instantaneous for valve
supply;
4A continuous, 6A instantaneous for bus and signal supply

Maximum Admissible Current (PAL-E25, PAL-E44)

Protection Overload and short-circuit protected solenoid pilot Output

LED signal on valve, LED on electrical connection and software message
regarding: short-circuited solenoid pilot; solenoid pilot with coil

Diagnostics failure; voltage out of range (undervoltage and overvoltage); module
communication control; on switching, configuration other than that
stored
Maximum Number of Solenoid Pilots 128

Maximum number of simultaneously controllable
solenoid pilots to actuate a greater number

of solenoid pilots at the same time, add 38
“Intermediate module PAL-M12P" with electrical
connection

128 digital inputs, 128 digital outputs, 16 analog inputs, 16 analog
outputs
40 Bases for valves + 16 digital inputs + 16 digital outputs + 4 analog
inputs + 4 analog outputs

Maximum Number of I/0

Maximum Number of Modules
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[ |
OVERVIEW

Control interface with the PAL system is through either an EtherNet/IP module or conventional electrical
module. If /O modules are to be used, the PAL-EIP bus coupler is required and EtherNet/IP protocol is
used. For pneumatic only systems, one of the conventional electrical connection modules can be used.

ETHERNET/IP MODULES

PAL System - EtherNet/IP Modules

o] Electrical
Item Part No. Description Cables
NITRA bus coupler, 12-24 VDC, (2) Ethernet
PAL-EIP 10/100Base-T (M12) port(s), EtherNet/IP, 10/100 Mbps,
(128) solenoid(s) per system, IP65. For use with PAL Power: 4-Pole
* series. Requires 4-pin M8 power cable. Pico (M8) cable

EtherNet: M12
NITRA local expansion coupler, 12-24 VDC, (1) 4-pin M8| 4-Pole, D-Coded
quick-disconnect port(s), CAN, up to 100 Mbps, number cable
PAL-EAD of solenoid(s) inclusive of main system, IP65. For use
‘ with PAL series. Requires 4-pin M8 power cable. Used
) | for local expansion.

The full capabilities of the NITRA PAL system can be realized when the EtherNet/IP module is used for
control and communication interface with a PLC. The PAL-EIP bus coupler is required for systems that
utilize I/O modules either with or without solenoid valves. Free downloadable configuration software
allows easy setup of the PAL system’s IP address and then configuration of each input and output point
and each solenoid valve. I/O and valves can be assembled into sub-units yet treated as a single IP address
with the use of the PAL-C3 end plate, PAL-EAD expansion module and the appropriate extension cable.?

SPECIFICATIONS

PAL System - EtherNet/IP Module Specifications

Maximum Admissible Current (PAL-EIP, 4A continuous, 6A instantaneous for valve supply
PAL-EAD) 4A continuous, 6A instantaneous for bus and signal supply
Protection Overload and short-circuit protected solenoid pilot Output

LED signal on valve, LED on electrical connection and software message regarding:
short-circuited solenoid pilot; solenoid pilot with coil failure; voltage out of range

Ridggostes (undervoltage and overvoltage); module communication control; on switching,
configuration other than that stored
Maximum Number of Solenoid Pilots 128

Maximum number of simultaneously

controllable solenoid pilots to actuate a
greater number of solenoid pilots at the 38
same time, add “Intermediate module
PAL-M12P" with electrical connection

Maximum Number of I/0 128 digital inputs, 128 digital outputs, 16 analog inputs, 16 analog outputs

40 Bases for valves + 16 digital inputs + 16 digital outputs + 4 analog inputs + 4

Maximum Number of Modules
analog outputs

Maximum Number of Class 1 Input Only/

Listen Only Connections 8

Maximum Number of Class 3 Connections 8

Maximum Number of Concurrent TCP
Connections (thinking of resources for 30
Unconnected Explicit Messaging)
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|
SYSTEM SETUP FOR ETHERNET/IP ASSEMBLIES

INITIAL HARDWARE CONFIGURATION

Before the PAL controller can be connected to an EtherNet/IP scanner and update the 1/O, the physical

configuration must be verified. This is to allow the diagnostics to report if a problem hs occured with the
hardware.

e
@ﬁ) 2

&)

)

IN

PAL - EIP
te EtherNet/IP

A) To set the hardware configuration, remove the small access panel on the PAL controller. With all
the 1/0 and Solenoid valves installed, power up the unit WHILE pressing the A button until all the
indicators light up temporarily on the controller, the solenoid valve bases, and the I/O modules. Any
time a change is made to the configuration by adding or removing modules or their order, you must
repeat this procedure.

. NOTE: If a 6-point digital output + power supply module is present in the configuration, power must be
applied when following the procedure above in order for that module to be recognized properly.

B) The IP addressing of the module can be configured to a static IP using the EIP Configuration tool
discussed in Configuring the PAL Network Settings shown below. But the rotary switches indicated
above can be used to either set the network settings to DHCP or to reset the network settings to
factory default.To set the network interface to DHCP, set the rotary switches to FF. To change the
interface to factory default, set the rotary switches to FF and then back to 00. A power cycle is not
requred. The default IP address is: 192.168.192.32 with a subnet mask of 255.255.255.0.

CONFIGURING THE PAL NETWORK SETTINGS

In order to configure the PAL Network Settings, the software utility EIPConfiguration Tool is required. The
download for the EIPConfiguration Tool can be found here:
https://support.automationdirect.com/products/nitra.html

The EIPConfiguration Tool is a software utility that will scan and discover any NITRA PAL Controllers

connected to the network (as well as any EtherNet/IP-capable NITRA CMV modular plates). With the
EIPConfiguration Tool, the user can configure the network settings (IP address, subnet mask, default
gateway) of their device.

Upon opening the EIPConfiguration Tool, the PC’s default network adapter will be displayed in the General

Status field. If the PC being used has multiple network adapters and an adapter other than the default is
needed, follow the steps listed next.
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I 6P Cenfiguration Tesl ™

WAL Address

IP Address

m——

General status

Ethernet Adapter inuse: 172160231

1) From the menu bar, click the Network menu and select Adapter.

I 6P Cenfiguration Tesl ™

Adsgter v || of | | 1nbeii) Exhemet Comnection (5] IZ19-AME 172160231
ASIX ANESTTS USE 3,0 to Gigaist Ethemet Adapter: 192.168.1.10
1#-3-“‘.Mmﬁ.ﬁ.ip'.ﬂ WO T8 RAET 104

1P Address

——

Ethernet nuse: 172160231
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2) Selectthe PC’s network adapter that is connected to the same network as the NITRA PAL Controller.
The EIPConfiguration Tool will automatically scan the network. When no change of network adapter
selection is required, the user can click the Scan for Devices button to also scan the network.

CEM Device

1P Address
VO2.6E 10232

——

General stat

Any discovered NITRA PAL Controller will be listed in the utility window.

ENTERING THE STATIC IP ADDRESS, SUBNET MAsk AND DEFAULT GATEWAY

With the discovered device selected, click the Device Configuration button or double-click the selected
device to open the network settings window. Here the user can enter the static IP address, subnet mask,

and default gateway needed for the device.

MAL Address Device Mame

D0-02-A2-33-BT-58 OEM Device

10 1P Configuration for 00-02-A2-33-B7-58

1P Address WE (166 [

B85 155 0

Cateway il Q

Restore default Subnet Mask and Gatewsy

o ]

1P Address
192,168.192.32

ST

us
Devices Scan complete, Mumber of Devices found: 1

Once the parameters are set, click OK. The new network parameters are written to the device and the
network is rescanned. The device should once again be discovered, only now showing the new IP address.
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I 6P Cenfiguration Tesl ™ - [m] ™

WAL Address IP Address
| 00-02-A2-33-87-38 DEM Dvice 192.168.0.135

List legend Device configueation fled Dievice configuration successful

Gener:

atus
Ethernet Adapter in use: 192.168.1.00

NITRA PNEUMATIC AUTOMATION LINK (PAL) CONFIGURATION SOFTWARE

The NITRA Pneumatic Automation Link (PAL) Configuration Software is used to configure the PAL system
for proper operation. Refer to the help file included with the configuration software for more in-depth
explanation. The software is available for download at
https://support.automationdirect.com/products/nitra.html
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i
ETHERNET/IP CONNECTIONS AND DATA MAPPING
The PAL EtherNet/IP interface supports EtherNet/IP in the following methods:
« Class 1 I/O Messaging (also called “Implicit Messaging”)
« Class 3 Explicit Messaging
 Unconnected Explicit Messaging
EDS FiLE

To assist in an EtherNet/IP Scanner side setup for establishing communication and facilitating the
exchange of 1/0 Messaging data with the NITRA PAL EtherNet/IP Adapter, an EDS file for the NITRA PAL is
available. See https://support.automationdirect.com/products/nitrapal.html

CLAss 1 I/O MESSAGING
« Input Connection Point = 101 (0x65)
« Input Data Size = 146 bytes
 Output Connection Point = 100 (0x64)
 Output Data Size = 102 bytes
« Configuration Connection Point = 3*
« Configuration Data Size = 0*
 Run/Idle header should be enabled for Output (O->T) connection
 Supports Unicast or Multicast for Input (T->0) data.

‘E *NOTE: Configuration Data from the EtherNet/IP Scanner is not required by the PAL-EIP. If the Scanner
(Client) setup requires a Configuration Connection Point to be specified, use these values.

CLass 3 ExpLicit oR UNCONNECTED ExPLICIT
* Input Data:
- Service = Get Single Attribute = 14 (0xOE)

e Class =4
 Instance = 101 (0x65)
« Attribute = 3

* Size = 146 bytes
» Output Data:
- Service = Set Single Attribute = 16 (0x10)

e Class =4
 Instance = 100 (0x64)
« Attribute = 3

Size = 102 bytes
 Enable/Disable Unconnected Explicit Updates:
« Services: Set Single Attribute = 16 (0x10) and Get Single Attribute = 14 (0xOE)
e Class =4
» Instance = 104 (0x68)
 Attribute = 3
* Size = 1 byte
 Value: Disable = 0; Enable = 1

*NOTE: For the PAL-EIP unit to accept Unconnected Explicit writes to the Output Assembly Instance 100:
» A Class 1 (implicit) or Class 3 (connected explicit) connection to Assembly Instance 100 must NOT exist.
o Attribute 3 of Assembly Instance 104 must be transitioned from 0 to 1. Without this transition, the
‘E physical outputs will not engage.
Additionally, for the PAL-EIP to update the input data image of Input Assembly Instance 101 for
Unconnected Explicit Messaging: Attribute 3 of Assembly Instance 104 must be transitioned from 0 to 1.
Without this transition, the input data image will not be updated for Unconnected Explicit Messaging.
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EIP DATA MAPPING

Input Data

Definition Byte # Byte Size Bit # Ch
Diagnostic Data 0 1
0
1
2
8 pt. Digital Input 1 1 3
(PAL-S01) Module 1 4
5
6
7
0
1
2
8 pt. Digital Input By 1 3
(PAL-S01) Module 2 4
5
6
7
0
1
2
8 pt. Digital Input 3 1 3
(PAL-S01) Module 3 4
5
6
7
0
1
2
8 pt. Digital Input 4 1 3
(PAL-501) Module 4 4
5
6
7
0
1
2
8 pt. Digital Input 5 1 3
(PAL-S01) Module 5 4
5
6
7

(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Input 6 1 3
(PAL-S01) Module 6 4
5
6
7
0
1
2
8 pt. Digital Input 7 1 3
(PAL-S01) Module 7 4
5
6
7
0
1
2
8 pt. Digital Input 3 1 3
(PAL-501) Module 8 4
5
6
7
0
1
2
8 pt. Digital Input 9 1 3
(PAL-S01) Module 9 4
5
6
7
0
1
2
8 pt. Digital Input 10 1 3
(PAL-S01) Module 10 4
5
6
7
(table continued on next page)
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[
Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Input 1 1 3
(PAL-S01) Module 11 4
5
6
7
0
1
2
8 pt. Digital Input 12 1 3
(PAL-S01) Module 12 4
5
6
7
0
1
2
8 pt. Digital Input 13 1 3
(PAL-S01) Module 13 4
5
6
7
0
1
2
8 pt. Digital Input 14 1 3
(PAL-S01) Module 14 4
5
6
7
0
1
2
8 pt. Digital Input 15 1 3
(PAL-S01) Module 15 4
5
6
7
(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Input 16 1 3
(PAL-S01) Module 16 4
5
6
7
17 1 High
18 1 Low
19 2 High
4 ch. Analog Input 20 5 2 Low
(PAL-S04) Module 1 21 3 High
22 3 Low
23 4 High
24 4 Low
25 1 High
26 1 Low
27 2 High
4 ch. Analog Input 28 3 2 Low
(PAL-504) Module 2 29 3 High
30 3 Low
31 4 High
32 4 Low
33 1 High
34 1 Low
35 2 High
4 ch. Analog Input 36 8 2 Low
(PAL-S04) Module 3 37 3 High
38 3 Low
39 4 High
40 4 Low
41 1 High
42 1 Low
43 2 High
4 ch. Analog Input 44 : 2 Low
(PAL-S04) Module 4 45 3 High
46 3 Low
47 4 High
48 4 Low
<reserved> 49 48
(table continued on next page)
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Input Data

Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Input
(PAL-S06) Module 1

97

0

O/ o Nl |l | M W[N |-

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Input
(PAL-506) Module 2

99

O N/ jlw | N |~ | O

=
o

=
=

[y
N

=
w

=
N

=
(92

(table continued on next page)
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Input Data

Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Input
(PAL-S06) Module 3

101

0

O/ o Nl |l | M W[N |-

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Input
(PAL-506) Module 4

103

O N/ jlw | N |~ | O

=
o

=
=

[y
N

=
w

=
N

=
(92

(table continued on next page)
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Input Data

Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Input
(PAL-S06) Module 5

105

0

O/ o Nl |l | M W[N |-

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Input
(PAL-506) Module 6

107

O N/ jlw | N |~ | O

=
o

=
=

[y
N

=
w

=
N

=
(92

(table continued on next page)
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Input Data

Definition Byte # Byte Size Bit # Ch

0

1

2

3

4

5

6

16 pt. Digital Input 109 p 7

(PAL-S06) Module 7 8

9

10

11

12

13

14

15

0

1

2

3

4

5

6

16 pt. Digital Input 111 5 7

(PAL-S06) Module 8 8

9

10

11

12

13

14

15
113 2 Ch1l
4 ch. Temp Input 115 2 Ch2
(PAL-S08) Module 1 117 2 Ch3
119 2 Ch 4
121 2 Ch1l
4 ch. Temp Input 123 2 Ch2
(PAL-S08) Module 2 125 2 Ch3
127 2 Ch 4
129 2 Ch1l
4 ch. Temp Input 131 2 Ch2
(PAL-S08) Module 3 133 2 Ch3
135 2 Ch 4

(table continued on next page)

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F

Page 3-15


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

Chapter 3: Ethernet/IP Modules VYAUTOMATIONDIRECT?

B
Definition Byte # Byte Size Bit # Ch
137 2 Ch1
4 ch. Temp Input 139 2 Ch2
(PAL-S08) Module 4 141 2 Ch3s
143 2 Ch4
<reserved> 145 1
Definition Byte # Byte Size Bit # Ch
0
1
2
Valves 1 - 8 0 1 i
5
6
7
0
1
2
Valves 9 - 16 1 1 i
5
6
7
0
1
2
Valves 17 - 24 2 1 i
5
6
7
0
1
2
Valves 25 - 32 3 1 i
5
6
7

(table continued on next page)
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Definition

Byte #

Byte Size

Bit #

Ch

Valves 33 - 40

0

Valves 41 - 48

Valves 49 - 56

Valves 57 - 64

Valves 65 - 72

Njoju|dhAlwWwINRIOINIOUWDdD|lWINIPIOINO|UD™M WIN|IR|ONOlUIdlWIN|RPIOINOU|D|W|N |

(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
Valves 73 - 80 9 1 i
5
6
7
0
1
2
Valves 81 - 88 10 1 i
5
6
7
0
1
2
Valves 89 - 96 11 1 i
5
6
7
0
1
2
Valves 97 - 104 12 1 i
5
6
7
0
1
2
Valves 105 - 112 13 1 i
5
6
7

(table continued on next page)
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(PAL-S02) Module 3

Definition Byte # Byte Size Bit # Ch
0
1
2
Valves 113 - 120 14 1 i
5
6
7
0
1
2
Valves 121 - 128 15 1 i
5
6
7
0
1
2
8 pt. Digital Output 16 1 3
(PAL-S02) Module 1 4
5
6
7
0
1
2
8 pt. Digital Output 17 1 3
(PAL-502) Module 2 4
5
6
7
0
1
2
8 pt. Digital Output 18 1 3
4
5
6
7

(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Output 19 1 3
(PAL-S02) Module 4 4
5
6
7
0
1
2
8 pt. Digital Output 20 1 3
(PAL-502) Module 5 4
5
6
7
0
1
2
8 pt. Digital Output 21 1 3
(PAL-S02) Module 6 4
5
6
7
0
1
2
8 pt. Digital Output 2 1 3
(PAL-502) Module 7 4
5
6
7
0
1
2
8 pt. Digital Output 23 1 3
(PAL-S02) Module 8 4
5
6
7
(table continued on next page)

Page 3-20 NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F



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

YAUTOMATIONDIRECT? Chapter 3: Ethernet/IP Modules

il
Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Output 2 1 3
(PAL-502) Module 9 4
5
6
7
0
1
2
8 pt. Digital Output 25 1 3
(PAL-S02) Module 10 4
5
6
7
0
1
2
8 pt. Digital Output % 1 3
(PAL-502) Module 11 4
5
6
7
0
1
2
8 pt. Digital Output 27 1 3
(PAL-502) Module 12 4
5
6
7
0
1
2
8 pt. Digital Output 28 1 3
(PAL-502) Module 13 4
5
6
7
(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
8 pt. Digital Output 29 1 3
(PAL-S02) Module 14 4
5
6
7
0
1
2
8 pt. Digital Output 30 1 3
(PAL-S02) Module 15 4
5
6
7
0
1
2
8 pt. Digital Output 31 1 3
(PAL-S02) Module 16 4
5
6
7
0
1
2
6 pt. Digital Output 32 1 3
(PAL-503) Module 1 4
5
6
7
0
1
2
6 pt. Digital Output 33 1 3
(PAL-S03) Module 2 4
5
6
7
(table continued on next page)
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(PAL-S03) Module 7

Definition Byte # Byte Size Bit # Ch
0
1
2
6 pt. Digital Output 34 1 3
(PAL-503) Module 3 4
5
6
7
0
1
2
6 pt. Digital Output 35 1 3
(PAL-503) Module 4 4
5
6
7
0
1
2
6 pt. Digital Output 36 1 3
(PAL-S03) Module 5 4
5
6
7
0
1
2
6 pt. Digital Output 37 1 3
(PAL-503) Module 6 4
5
6
7
0
1
2
6 pt. Digital Output 38 1 3
4
5
6
7

(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
6 pt. Digital Output 39 1 3
(PAL-503) Module 8 4
5
6
7
0
1
2
6 pt. Digital Output 40 1 3
(PAL-503) Module 9 4
5
6
7
0
1
2
6 pt. Digital Output a1 1 3
(PAL-S03) Module 10 4
5
6
7
0
1
2
6 pt. Digital Output 2 1 3
(PAL-503) Module 11 4
5
6
7
0
1
2
6 pt. Digital Output 43 1 3
(PAL-S03) Module 12 4
5
6
7
(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
0
1
2
6 pt. Digital Output a4 1 3
(PAL-S03) Module 13 4
5
6
7
0
1
2
6 pt. Digital Output 45 1 3
(PAL-503) Module 14 4
5
6
7
0
1
2
6 pt. Digital Output 6 1 3
(PAL-S03) Module 15 4
5
6
7
0
1
2
6 pt. Digital Output 47 1 3
(PAL-503) Module 16 4
5
6
7
0
1
2
6 pt. Digital Output 48 1 3
(PAL-503) Module 17 4
5
6
7
(table continued on next page)
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Definition Byte # Byte Size Bit # Ch

0

1

2

6 pt. Digital Output 49 1 3

(PAL-S03) Module 18 4

5

6

7

0

1

2

6 pt. Digital Output 50 1 3

(PAL-503) Module 19 4

5

6

7

0

1

2

6 pt. Digital Output 51 1 3

(PAL-503) Module 20 4

5

6

7

0

1

2

6 pt. Digital Output 55 1 3

(PAL-503) Module 21 4

5

6

7

0

1

2

6 pt. Digital Output 53 1 3

(PAL-S03) Module 22 4

5

6

7
54 2 Ch1l
4 ch. Analog Output 56 2 Ch2
(PAL-S05) Module 1 58 2 Ch3
60 2 Ch4

(table continued on next page)
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Definition Byte # Byte Size Bit # Ch
62 2 Ch1l
4 ch. Analog Output 64 2 Ch2
(PAL-S05) Module 2 66 2 Ch3
68 2 Ch4
70 2 Ch1
4 ch. Analog Output 72 2 Ch?2
(PAL-505) Module 3 74 2 ch3
76 2 Ch4
78 2 Ch1l
4 ch. Analog Output 80 2 Ch2
(PAL-S05) Module 4 82 2 ch3
84 2 Ch4

0

1

2

3

4

5

6

16 pt. Digital Output 36 2 7

(PAL-S07) Module 1 8

9

10

11

12

13

14

15

0

1

2

3

4

5

6

16 pt. Digital Output 38 2 7

(PAL-S07) Module 2 8

9

10

11

12

13

14

15

(table continued on next page)
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Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Output
(PAL-S07) Module 3

90

0

O |0 | N | |wW|N |

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Output
(PAL-S07) Module 4

92

O I NV |DjlwWw | N |~ | O

=
o

=
=

[y
N

[y
w

=
N

=
(92

(table continued on next page)
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Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Output
(PAL-S07) Module 5

94

0

O |0 | N | |wW|N |

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Output
(PAL-507) Module 6

96

O I NV |DjlwWw | N |~ | O

=
o

=
=

[y
N

[y
w

=
N

=
(92

(table continued on next page)
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Definition

Byte #

Byte Size

Bit #

Ch

16 pt. Digital Output
(PAL-S07) Module 7

98

0

O |0 | N | |wW|N |

=
o

=
=

[y
N

=
w

=
N

=
ul

16 pt. Digital Output
(PAL-507) Module 8

100

O I NV |DjlwWw | N |~ | O

=
o

=
=

[y
N

[y
w

=
N

=
(92

Page 3-30

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F



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

YAUTOMATIONDIRECT? Chapter 3: Ethernet/IP Modules

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F Page 3-31



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

HAPTER
1/O MODULES

CONTENTS OF THIS CHAPTER

OVErVIEW . . . . o o o 4-2
PAL-S01 8-point Discrete Input. . . . . . . . . . . . . 4-2
Wiring Diagram . . . . . . . . e 4-2
Parameter Configuration . . . . . . . . . . . . 4-3
Specifications . . . . . . .. 4-3
PAL-S02 8-point Discrete Output . . . . . . . . . . . . . e 4-4
Wiring Diagram . . . . . . . . e 4-4
Parameter Configuration . . . . . . . . . . . . 4-4
PAL-S03 6-point Discrete Output + additional power connection . . . . ... ... ... .... 4-5
Wiring Diagram . . . . . . . . e 4-5
Parameter Configuration . . . . . . . . . . . . 4-5
Specifications . . . . . . .. 4-6
PAL-S04 4-point Analog Input . . . . . . . . . . ... 4-6
Wiring Diagram . . . . . . . . 4-7
Parameter Configuration . . . . . . . . . . . . 4-7
Analog Input Data Format . . . . . . . . . . . . 4-8
PAL-S05 4-point Analog Output . . . . . . . . . . . . 4-8
Wiring Diagram . . . . . . . . 4-8
Parameter Configuration . . . . . . . . . . . . 4-9
Specifications . . . . . . . . 4-10
PAL-S06 16-point Discrete Input. . . . . . . . . . . . . 4-10
Wiring Diagram . . . . . . . . 4-10
Parameter Configuration . . . . . . . . . . . . 4-11
PAL-S507 16-point Discrete Output. . . . . . . . . . . . . 4-12
Wiring Diagram . . . . . . . . e e 4-12
Parameter Configuration . . . . . . . . . . . . 4-12
Specifications . . . . . . ... 4-13
PAL-S08 4-point Analog Temperature Input . . . . . . . . . . . ... ... ... ... ... .. 4-14
Wiring Diagram . . . . . . . . 4-14
Parameter Configuration . . . . . . . . . . . . 4-15
Specifications . . . . . . .. 4-17
Closed End Spacer Module. . . . . . . . . . . . . . .. 4-18
Installation . . . . . . . 4-18

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F Page 4-1



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

Chapter 4: 1/0 Modules

YAUTOMATIONDIRECT?

OVERVIEW
The PAL system has eight input and output modules that are highly configurable by the user during
setup. A single PAL system using EtherNet/IP can have up to 128 digital inputs, 128 digital outputs,
16 analog inputs and 16 analog outputs. Each input / output module is protected internally from

short-circuit. This chapter will cover each I/O module in detail.

PAL-SO01 8-pPoINT DiSCRETE INPUT

PAL System - Discrete Input Module

Mounting hardware included. Requires PAL-EIP

bus coupler.

Item Part No. |Description
NITRA discrete input module, 8-point, 12-
24 VDC, PNP/NPN, 1 common(s), 8 point(s)
PAL-S01 |per common, IP65. For use with PAL series.

The PAL-S01 has eight 3-pole M8 connectors for discrete inputs. Each input point is separately
configured for polarity, operating state, signal persistence and input filter time. Any unused points

should be capped with PAL-ACC02 M8 caps available separately.

WIRING DIAGRAM

Page 4-2

Pin assignment of M8 connector

4

1=+VDC (Sensor power supply)
3=GND (Sensor power supply)
4 =Input

3 1 .

2-wire connection PNP

I |

Pin l+‘

| El Sensor

Pin 4 ,
) |
Pin 3- .

2-wire connection NPN

I |

Pin 1+

Pin 4

) |
Pin 3-

PR

| EISensor

3-wire connection

_BSensor
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PARAMETER CONFIGURATION
Use the information in the table below to configure the parameters for the PAL-S01 8-point digital input
module.

Setting Options How It Works Setting Description
PNP (+VDC) (default) | Determines whether the Input  |1nput is ON when signal pin has +VDC present.
Polarity becomes true with +VDC or - - -
NPN (0VDC) 0VDC. Input is ON when signal pin has OVDC present.
Normally Open Determines whether the digital . o
Operating |(default) value of the Input is true when Input is ON when point is enabled.
state Normally Closed the signal Is present or true Input is ON when point is not enabled.
when the signal is not present.
Ensures the EtherNet/IP Scanner will see the Input data indicate
. true if the signal becomes true by leaving the Input data ON for
Filter Off (default Ensures that tT‘e E;.he.rl\:et/llP the time period specified. Filter Off means that Input data only
anlzmer'see:ht :I, |.%|t|a vla Y€ lindicates true while signal is true.
Signal y keeping the digital value Input data indicates true for at least 15 ms when signal becomes
Persist 15 ms on for the specified amount true
erststence of time regardless of whether - — -
. o Input data indicates true for at least 50 ms when signal becomes
50 ms or not the actual signal is still true
t. - — -
presen Input data indicates true for at least 100 ms when signal becomes
100 ms true
Filter OFf ) ) ) o Filters out spurious Input signals. Filter Off means that Input data
T:'SdQPF'OIn V‘?'” only '”d{(;a';le only indicates true while signal is true.
the digital value as true if the - . :
Input Filter 3 ms (default) signal is on for the specified Input data indicates true if signal is on for at least 3 ms.
10 ms amount of time to eliminate Input data indicates true if signal is on for at least 10 ms.
20 ms spurious or noisy signals. Input data indicates true if signal is on for at least 20 ms.
SPECIFICATIONS

PAL System - Discrete Input Module Specifications

Sensors Supply Voltage Corresponding to the supply voltage
Current for Each Connector 200mA max

Current for Each Module 500mA max

Input Impedance 3.9kQ

Type of Input Software-configurable PNP/NPN
Protection Overload and short-circuit protected inputs
Connections 8 M8 3-pole female connectors
Input Active Signals One LED for each input

NITRA Pneumatic Automation Link (PAL) — Ist Ed. Rev. F Page 4-3
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[
PAL-S02 8-pPOINT DISCRETE OUTPUT

PAL System - Discrete Output Module

Item Part No. Description
NITRA discrete output module, 8-point, 12-24 VDC,
PNP/NPN, 1 common(s), 8 point(s) per common,
PAL-502 1A/point, 4A/common, short circuit and overload

protection, IP65. Mounting hardware included.
Requires PAL-EIP bus coupler.

The PAL-S02 has eight 3-pole M8 connectors for discrete outputs. Each output point is separately configured for
polarity, operating state and fail safe operation. Any unused points should be capped with PAL-ACC02 M8 caps
available separately.

WIRING DIAGRAM
Pin assignment of M8 connector

4

.

2-wire connection PNP

="
|
Pin 1+ Pin 1+

! !
| |
| |
) Load |
| B |
| |
| |
| |
| |
| |

1=+VDC (COM for OUT NPN)
3=GND (COM for OUT PNP)
4 =0utput

2-wire connection NPN
I |

-

PARAMETER CONFIGURATION
Use the information in the table below to configure the parameters for the PAL-S02 8-point digital
output module.

Setting

Options

How It Works

Setting Description

Polarity PNP (+VDC) (default) | petermines whether the point | Qutput signal presents +VDC when Output data point is true.
NPN (0VDC) outputs + VDC or OVDC. Output signal presents 0VDC when Output data point is true.
Normally Open Determ|r!es whether the Output signal is present when Output data point is true.
o : (default) Output signal is present when
perating S ) .
State the digital value is true or if the
Normally Closed Output signal is present when | Output signal is present when Output data point is false.
the digital value is false.
Hold Last State Specifies the behavior of the Output §|gn§| will remain at last state when EtherNet/IP
Outputs when the connection |connection is lost.
Reset Output to the EtherNet/IP scanner is . - Lo
Fail Safe (default) lost. Note that the “Fail Safe” Output signal will disable when EtherNet/IP connection is lost.
byte of the PAL Controller
Set Output options must be set to ‘Fault | Output signal will enable when EtherNet/IP connection is lost.
Mode' for this option to work.

Page 44
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PAL-S03 6-POINT DISCRETE OUTPUT + ADDITIONAL POWER CONNECTION

PAL System - Discrete Output Module

Item Part No. Description
NITRA discrete output module, 6-point, 12-24 VDC,
PNP/NPN, 1 common(s), 6 point(s) per common,
PAL-S03 1A/point, 4A/common, short circuit and overload

protection, IP65. Mounting hardware included.
Requires PAL-EIP bus coupler and power cable.

The PAL-S03 has six 3-pole M8 connectors for discrete outputs and one 4-pole power connection to
add additional capacity to the electrical bus. This makes it possible to increase the current supplied
by the module and system. A PAL-S03 digital output with additional power connection should be used
when the current required for the I/0 modules will exceed the rated 4A continuous / 6A instantaneous
available at the PAL-EIP or PAL-EAD coupler. Each output point is separately configured for polarity,
operating state and fail safe operation. The current supplied is the sum of all currents supplied by the
PAL-S03 module plus that supplied by all the output modules connected to the left hand side up to
another PAL-S03 module with power supply. Any unused points should be capped with PAL-ACC02 M8
caps available separately.

WIRING DIAGRAM

2-wire connection PNP 2-wire connection NPN

Pin assi; of M8 c: ——— ———
4 ! "
1=+VDC (COM for OUT NPN) P_¢m T Pin 1+
3=GND (COM for OUT PNP) I !
3 1 4=Output | !
| |
| HLoad : H Load
| |
| |
| |
pina | Pin 4 + |
L Pin3- |
Pin 3- n ‘

_——

-———

Pin assignment of M8 connector
for electrical power supply

1=+VDC
2=+VDC
3=GND
4=GND

PARAMETER CONFIGURATION

Use the information in the table below to configure the parameters for the PAL-S03 6-point digital
output module.

Setting Options How It Works Setting Description
Polarity PNP (+VDC) (default) | petermines whether the point | Qutput signal presents +VDC when Output data point is true.
NPN (0VDC) outputs + VDC or OVDC. Output signal presents 0VDC when Output data point is true.
Normally Gpen Determujes whether the Output signal is present when Output data point is true.
o A (default) Output signal is present when
perating S ) .
State the digital value is true or if the
Normally Closed Output signal is present when |Output signal is present when Output data point is false.
the digital value is false.
Hold Last State Specifies the behavior of the Output §|gngl will remain at last state when EtherNet/IP
Outputs when the connection |connection is lost.
Reset Output to the EtherNet/IP scanner is . - L
Fail Safe (default) lost. Note that the “Fail Safe” Output signal will disable when EtherNet/IP connection is lost.
byte of the PAL Controller
Set Output options must be set to ‘Fault | Output signal will enable when EtherNet/IP connection is lost.
Mode' for this option to work.

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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B
SPECIFICATIONS
PAL System - Discrete Output Module Specifications

PAL-S02 PAL-S03
Supply Voltage Range N/A 12V -10% 24V +30%
Minimum Operating Voltage N/A 10.8 v*
Maximum Operating Voltage N/A 312V
Maximum Admissible Voltage N/A 32V **
Output Voltage Corresponding to the supply voltage
Current for Each Connector 500mA max 1000mA max
Current for Each Module 3000mA max 4000mA max
Type of Output Software-configurable PNP/NPN
Protection Overload and short-circuit protected inputs

6 M8 3-pole female connectors for
Connections 8 M8 3-pole female Signals
connectors 1 M8 4-pole male connector for
Supply

Status Indicator One LED for each output
* Minimum voltage 10.8V required at solenoid pilots.
** IMPORTANT! Voltage greater than 32VDC will damage the system irreparably.

PAL-S04 4-poINT ANALOG INPUT

PAL System - Analog Input Module

Item Part No. Description

NITRA analog input module, 4-channel, current/
voltage, 15-bit, input current signal range(s) of
PAL-S04 0-20 mA, 4-20 mA, input voltage signal range(s)
of 0-5 VDC, 0-10 VDC, +/- 5 VDC, +/- 10 VDC,
IP65.

The PAL-S04 has four 4-pole M8 connectors for analog inputs. Each input point is separately configured
for signal range and filtering. Any unused points should be capped with PAL-ACC02 M8 caps available
separately.
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WIRING DIAGRAM

Pin assignment of M8 connector

2

2=+Analog IN

3=GND

4=-AnalogIN
Connector ring = Shield

3-wire voltage sensors

I |

Pin 1+ 'I |

Sensor feeding

/Sensorsignal

Sensor

Sensor feeding

Pin 3—| ——

2-wire current sensors

-

Pin 1+ I

,  Sensor feeding

Pin 2+
|
| I [
: Sensor
|
Pin4- |

Sensor signal

PARAMETER CONFIGURATION

Use the information in the table below to configure the parameters for the PAL-S04 4-Channel Analog
Input module.

4-wire voltage sensors (differential)

Sensor feeding
|_— Sensor signal

Sensor

| Sensor signal

Sensor feeding

3-wire current sensors

I |

Pin 1+ | |

Sensor feeding

/Sensor signal

Sensor

Sensor feeding

Pin 3- ! l—————

Setting Options How It Works Setting Description
Off (default)
0 to 10V
-10 to 10V Determines the type of signal
0to 5V pemg provided to the Analog Determines the signal read by the Analog Input channel
input channel. A value of 0 . P .
5 . . (configurable for each individual channel). Any channel not being
Signal Type |-5 to 5V disables the channel and is T
used should be set to Off to save on processing time for the
1to5V recommended for unused module
channels to save processing ’
0 to 20mA time.
4 to 20mA
-20 to 20mA
No filter
2 values
4 values Averages the values specified
to give a ‘steadier’ digital Input filter. The channel value is averaged by the number of
Filter 8 values (default) value. The higher the value, readings specified. Configuring this option to No filter will deliver
the steadier the result but the |a faster update but with less stability.
16 values
slower the update.
32 values
64 values

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F

Page 4-7


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

Chapter 4: 1/0 Modules

YAUTOMATIONDIRECT?

ANALOG INPUT DATA FORMAT

Input Type Analog Value Digital Value State
+11.7V 32767 Overflow
+10V 28095
-10Vto +10V Nominal Range
-10Vv -28095
-11.7V -32768 Underflow
+5.8V 32767 Overflow
+5V 28095
-5Vto+5V Nominal Range
-5V -28095
-58V -32768 Underflow
+5.8V 32767 Overflow
+1Vto+5V +5V 28095 Nominal Range
ov 0 Underflow
+23 mA 32767 Overflow
+20 mA 28095
-20 mA to +20 mA Nominal Range
-20 mA -28095
-23 mA -32768 Underflow
+23 mA 32767 Overflow
+20 mA 28095
+4 mA to +20 mA Nominal Range
4 mA 5513
0 mA 0 Underflow

PAL-SO5 4-poINT ANALOG OUTPUT

PAL System - Analog Output Module

Item Part No. Description
NITRA analog output module, 4-channel, current/
voltage, 15-bit, output current signal range(s)
PAL-S05 of 0-20 mA and 4-20 mA, output voltage signal

range(s) of 0-5 VDC, +/- 5 VDC, 0-10 VDC and
+/- 10 VDC, IP65.

The PAL-S05 has four 4-pole M8 connectors for analog outputs. Each output point is separately
configured for signal range, min/max monitoring, fail safe operation and fault mode. Any unused points
should be capped with PAL-ACC02 M8 caps available separately.

WIRING DIAGRAM

Pin assignment of M8 connector

Page 4-8

4 2 1=+VDC
2 =+Analog OUT
3 1 3=GND

4 = Shield

Analog actuator with internal power supply

="

m’— Actuator feeding
i Analog Output
Pin 2+ /
|
|
: Actuator
| Shield
Pin 4- !i ~
| Actuator feeding

Pin 3-‘
|

_———
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PARAMETER CONFIGURATION
Use the information in the table below to configure the parameters for the PAL-S05 4-Channel Analog

Output module.
Setting Options How It Works Setting Description
Signal:
Off (default)
0 to 10V
-10V to 10V Determines what kind of signal This option configures the signal for each output. Any channel
the analog module channels ; ’ -
0to 5V will output, not being used should be set to Off to save on processing.
-5V to 5V
0 to 20mA
4 to 20mA
Signal Max Monitor: These 2 options (Max Monitor
Monitor/ | picapie (default) and Min Monitor) enable This option enables the Maximum and Minimum Output
Fail Safe Maximum value and minimum | option value feature. Each channel can be enabled
Enable value output limiting. Enabling |independently. When enabled, the module will limit the
Min Monitor: these bits requires specifying |analog output values to the values specified for each channel
- the minimum and maximum in the Minimum and Maximum Value Monitor configuration
Disable (default) values in the fields described  |settings.
Enable below.
Fail Safe: This option allows a value to
:f;é’?ﬁ:if%;?rS??naS:!:%he When this setting is enabled, the module will output the value
Hold last value (default) fooutp specified in Fault Mode Value settings in case of EtherNet/
connection is lost between the IP communication loss
controllers and the EtherNet/IP ’
Fault Mode value scanner module.
Minimum Valid range for each If the Minimum value monitor
channel: -32768 to 32767 |is enabled, this is the lower If this feature is enabled, the firmware will limit the output
Value c . -~ DA
Monit limit value that the module will | value to the minimum specified in this field.
i Default: 384 output.
Maximum Valid range for each If the Maximum value monitor
channel: -32768 to 32767 |is enabled, this is the upper If this feature is enabled, the firmware will limit the output
Value o . - I,
Monit limit value that the module will | value to the maximum specified in this field.
Cllels Default: 32767 output.
If the Fail Safe option is
enabled, this is the value that
Vg forcacn | e oddelout
Fault Mode | channel: -32768 to 32767 If this feature is enabled, the firmware will output this value
Value EtherNet/Il_’ scanner. Note upon loss of EtherNet/IP connectivity with the client
Default: 0 that the Fail Safe byte of the ’
’ PAL Controller options must
be set to Fault Mode for this
option to work.

*NOTE: The Nitra PAL has fail-safe behavior options of the physical outputs when a Class 1 Implicit connection
or Class 3 Explicit connection is established with the PAL-EIP unit. The fail-safe behavior is dependent upon
the CIP connection. Since Unconnected Explicit Messaging does not establish or maintain a CIP connection, the

fail-safe features are not applicable when using an Unconnected Explicit Message.
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SPECIFICATIONS

PAL System - Analog Module Specifications

PAL-S04 PAL-S05

Supply Voltage Range Corresponding to the supply voltage

Current for Each Connector

200mA max

Current for Each Module 650mA max
Software configurable: 0/10 V; 0/5
Type of Input V; +/-10V; +/-5V; 4/20 mA; 0/20 N/A
mA
Software configurable: 0/10 V; 0/5V;

WA e i N/A +/-10V; +/-5V; 4/20 mA; 0/20 mA
Protection Overload and short-circuit protected inputs
Connections

4 M8 4-pin female connectors

Signal Indicator One LED for each input or output

Digital Convert Resolution

15 bit + prefix

PAL-S06 16-POINT DISCRETE INPUT

PAL System - Wired Discrete Input Module

Item Part No. Description

NITRA discrete input module, 16-point, 12-24
PAL-S06 VDC, PNP/NPN, 1 common(s), 16 point(s) per
common, IP40. For use with PAL series. Mounting
hardware included. Requires PAL-EIP bus coupler.

The PAL-S06 has 16 3-pole spring terminals for discrete inputs. Each input point is separately
configured for polarity, operating state, signal persistence and input filter time.

WIRING DIAGRAM

Pin assignment of terminal board connectors

Input X1 - X5 - X9 - X13 |Input X2 - X6 - X10 - X14 | Input X3 - X7 - X11 - X15| Input X4 - X8 - X12 - X16
+ ‘ Input ‘ 0 + ‘ Input ‘ 0 + ‘ Input ‘ 0 + ‘ Input ‘ 0
2-wire connection PNP 2-wire connection NPN 3-wire connection
| =3 | | =3 | | S |
I ] | I 2 I I T |
| + -+ ol | + - o| [ 2 = (=]]

—_ 4 — J p— J
Sensor Sensor Sensor
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PARAMETER CONFIGURATION

Use the information in the table below to configure the parameters for the PAL-S06 16-point input
module.

Setting Options How It Works Setting Description
PNP (+VDC) (default) | Determines whether the Input | 1nput is ON when signal pin has +VDC present.
Polarity becomes true with +VDC or - - -
NPN (0VDC) 0VDC. Input is ON when signal pin has OVDC present.
Normally Open Determines whether the digital . o
Operating |(default) value of the Input is true when Input is ON when point is enabled.
State the signal is present or true

Normally Closed Input is ON when point is not enabled.

when the signal is not present.

Filter Off (default) Ensures that the EtherNet/IP
scanner sees the digital value
15 ms by keeping the digital value
on for the specified amount
of time regardless of whether
the actual signal is still present

Ensures the EtherNet/IP Scanner will see the Input data indicate
true if the signal becomes true by leaving the Input data ON for
the time period specified. The (Filter Off) setting disables this
feature (Input data only indicates true while signal is true). The
other values will ensure that the Input data is indicated for the
value specified.

Signal
Persistence 50 ms

100 ms or not.
Filter Off indi iqi
aOSn:)rlulg?;iatee;t:ZIdilsggilf\(/)arlue Filters out spurious Input signals. The (Filter Off) setting disables
Input Filter 3 ms (default) the specified argnount of time | Tilter (Input Data only indicates true while signal is true). The
P 10 ms e - . other values will filter out input signals shorter than the value
to eliminate spurious or noisy e
- specified.
20 ms signals.

NITRA Pneumatic Automation Link (PAL) — Ist Ed. Rev. F Page 4-11
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PAL-SO7 16-pPOINT DISCRETE OuTPUT

PAL System - Wired Discrete Output Module

Item Part No. Description
NITRA discrete output module, 16-point, 12-
24 VDC, PNP/NPN, 1 common(s), 16 point(s)
PAL-S07 per common, 0.5A/point, 3A/common, short

circuit and overload protection, IP40. Mounting
hardware included. Requires PAL-EIP bus coupler.

The PAL-S07 has 16 3-pole spring terminals for discrete outputs. Each output point is separately
configured for polarity, operating state and fail safe operation.

WIRING DIAGRAM

Pin assignment of terminal board connectors

Input X1 - X5 - X9 - X13

Input X2 - X6 - X10 - X14

Input X3 - X7 - X11 - X15| Input X4 - X8 - X12 - X16

+ ‘ Output ‘ 0 +

+ ‘Input‘ 0 + ‘Output‘ 0

‘ Output‘ 0
2-wire connection PNP

o

| = |

| kel |

1+ |15 Jol

—_ J
Sensor

PARAMETER CONFIGURATION

Use the information in the table below to configure the parameters for the PAL-S07 16-point digital
output module.

2-wire connection NPN

Sensor

Setting Options How It Works Setting Description
Polar PNP (+VDC) (default) | petermines whether the point | Qutput signal presents +VDC when Output data point is true.
olari
v NPN (0VDC) outputs +VDC or OVDC. Output signal presents 0VDC when Output data point is true.
Determines whether the
. z\cljc;;;nuailtl)y Open Output signal is present when Output signal is present when Output data point is true.
?t};i:atmg the digital value is true or if the
Normally Closed S}“tzyt:'?na: 1 prislent when | output signal is present when Output data point is false.
e digital value is false.
Hold last state Specifies the behavior of the Output signal will remain at last state when EtherNet/IP
Outputs when the connection |connection is lost.
Reset Output to the EtherNet/IP scanner is
Fail Safe (default) P lost. Note that the Fail Safe Output signal will disable when EtherNet/IP connection is lost.
byte of the PAL Controller
options must be set to Fault . . L
Set Output Mode for this option to work. Output signal will enable when EtherNet/IP connection is lost.

Page 4-12
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SPECIFICATIONS

PAL System - Wired Discrete Module Specifications

PAL-S06 PAL-SO07
Supply Voltage Range Corresponding to the supply voltage N/A
Output Voltage N/A Corresponding to the supply voltage
Current for Each Connector 200mA max 500mA max
Current for Each Module 500mA max 3000mA max*
Input Impedance 3.9kQ N/A
Type of Input Software-configurable PNP/NPN N/A
Type of Output N/A Software-configurable PNP/NPN
Protection Overload and short-circuit protected inputs
Connections 4 12-pin connectors with spring clamping

Maximum Wire Size

20 AWG (0.5 mm?)

Status Indicator

One LED for each input or output

Degree of Protection

IP40

greater than 3.5 A.

* IMPORTANT: the module is powered via the fieldbus. Check that the total current of connected outputs is not

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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[ |
PAL-S08 4-POINT ANALOG TEMPERATURE INPUT

PAL System - Temperature Input Module

Item Part No. Description

NITRA temperature input module, RTD/
thermocouple, 4-channel, 15-bit resolution, IP65.
Mounting hardware included. Requires PAL-EIP
bus coupler.

PAL-S08

The PAL-S08 has four 3-pole M8 connectors for analog temperature inputs. Each input point is
separately configured for the type of RTD or thermocouple, number of wires, resolution, filtering,
min/max monitoring and short or open circuit handling. Any unused points should be capped with
PAL-ACC02 M8 caps available separately.

WIRING DIAGRAM
Pin assignment of Temperature Sensors (PT and NI Series)

4 2 1=+ Sensor power supply
2 =+ Input signal, positive
3 1 3 =-Sensor power supply

=- Input signal, negative
Ring nut = Earth GND

4-wire connection 3-wire connection 2-wire connection
_—— _—— ——
| .
. ! . Pin 1+ I
Sensor feeding —‘—- Sensor feeding ——‘
Pinl+) Pin 1+) — '

Sensor signal Sensor feeding

Sensor

Sensor

RN Sensor signal _,
i |
Pin 3- | Sensor feeding Pin 3-

Sensor

~__Sensor signal —’

Sensor feeding Sensor feeding

Pin 3- .‘
| | |

- pp——

Pin assignment of Temperature Sensors (Thermocouples)

4 2 1=CJC- Cold-Junction Compensation via extermal sensor Pt1000 (optional)
2 =V+ Input signal from sensor

1 3=CJC - Cold-Junction Compensation via external sensor Pt1000 (optional)
4 =V- Input signal from sensor
Ring nut = Earth GND

Standard connection - internal cold junction Connection with external Cold Junction - Optional

q
+
Pin 2+ + i Pin 2+ I
External cold junction

Pin1 cJC {optional)

TC+

I Pt1000
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PARAMETER CONFIGURATION
Use the information in the table below to configure the parameters for the PAL-S08 temperature input

module.

Setting

Options

How It Works

Setting Description

Unit of Celsius (default) Select between Celsius and
] Fahrenheit as the temperature | Module setting for temperature format.
Measurement | rahrenheit format for the module.
50Hz (default) S . ted b in electrical |
- . uppresses noise generated by main electrical supply.
Noise 60Hz tlhclisoas:]k;)e(iweeesrfgle:?er 50/60Hz slow delivers a high level of filtering, but updates
Suppression 50/60Hz slow filtering or faster undate the channels more slowly. 50/60Hz fast delivers less
9 P ’ filtering, but updates the channels faster.
50/60Hz fast
No sensor (default)
Pt100 (TK=0.00385)
Pt200 (TK=0.00385)
Pt500 (TK=0.00385)
Pt1000 (TK=0.00385)
Pt100 (TK=0.00391)
Pt200 (TK=0.00391)
Pt500 (TK=0.00391)
Pt1000 (TK=0.00391) | Choose between the
- different available RTD and
Ni100 (TK=0.00617) Thermocouple types. Choose | Types of sensors and thermocouples the module
Sensor Type Ni200 (TK=0.00617) | O to disable the channel. It supports. Set all unused channels to No sensor to save
Ni500 (TK=0.00617) is recommended to disable on processing time.
: unused channels to save on
Ni1000 (TK=0.00617) | processing time.
TC Type E
TC Type J
TC Type T
TC Type K
TC Type N
TC Type S
TC Type B
TC Type R
CJC Compensation: Thergdisdan _ir;\teLnaI CJcCI |
E:Jct)\?n (saor:l:a ¢ Ieicrarl?onus?/;/ith There is an internal Cold Junction Compensation but it
External (default) PP may be better to use an external CJC (such as a Pt1000)
some sensor types an external
CJC (such as V\th the Pt1000) for cases where sudden temperature changes occur.
Internal may work better.
Resolution: Determines the resolution of
q the temperature reading and | Choose the resolution of temperature display. This only
Resolution faul | i i ith . ¢
Parameters 0.1 (default) only applies to RTD sensors applies to RTD sensors with temperature reading range o
with temperature reading +/-327 C.
0.01 range of +/- 327 C.
Filter: Thiskdigital fi]ter s_etting_ e
m%;jlgnNcgg:gztlo?evsvgorf € | The digital filter setting that works in conjunction with the
Sync 3 (default) filter SyncA rovi%%s reater Noise Suppression filter. Sync4 provides greater filtering
Ier. synca p 9 but slower updates than Sync3.
filtering than Sync3, but has
Sync 4 slower updates.
(table continued on next page)

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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B
Setting Options How It Works Setting Description

Filter setting:

No Filter (default)

1 sample

5 | This option determines the

samples number of samples that are Filter Setting determines the number of samples that are

4 samples averaged. The greater the acquired before updating the digital value. The higher

8 samples value, the steadier the value the samples, the greater the filtering but slower updates.
but the slower the update.

16 samples

32 samples

64 samples
An alarm option to inform the

Max Value Monitor: | user when the temperature
has exceeded a specified
value. Enabling this option
requires specifying the Max Value Monitor enables the Max Temperature monitor

. Maximum temperature . ; .
Disabled (default) value in the field below. If and will generate an alarm if the value is exceeded. Use
the temperature exceeas the Max Temperature value setting if enabling this option.
Filter the value specified, it will
. : be indicated in Input Byte 0
Diagnostic
Pargmeters Enabled (status byte). The error data
will be between 0xD4 — 0xD7.
An alarm option to inform the

Min Value Monitor: | user when the temperature
has dropped below a
specified value. Enabling this
option requires specifying Min Value Monitor enables the Min Temperature monitor

. the Minimum temperature - . .

Disabled (default) value in the field below. If and will generate an alarm if the value is exceeded. Use
the temperature is belaw the Min Temperature value setting if enabling this option.
the value specified, it will
be indicated in Input Byte 0

Enabled (status byte). The error data
will be between 0xD4 — 0xD7.

Short Circuit detect: An alarm option to inform the
user that a channel has short
circuited. If a short circuit is This option enables Short circuit detection for the

Disabled (default) detected, it will be indicated channel. An alarm is generated if a short circuit is
in Input Byte O (status byte). detected.

bled The error data will be between
Enable O0xD4 — 0xD7.
Open Circuit detect: An alarm option to inform
Filter the user that a channel has an
5 5 open circuit. If an open circuit S - .
Diagnostic Disabled (default) is detected, it will be indicated This bit epables Open qrcwt detecFloq fgr the channel.
Parameters in Input Byte O (status byte) An alarm is generated if an open circuit is detected.
(cont'd) Enabled The error data will be between
nable 0xD4 — 0xD7.
This value is used in
conjunction with the Min
Minimum Vshd rapge for each \/Ialue Mﬁmtor: to signal an Minimum Temperature value used for the Minimum
Temperature channel: -32768 to alarm when the temperature Temperature detection function

32767Default: 1 has dropped below the value ’
specified in this field. Valid
range is -32768 to 32767.

This value is used in
conjunction with the Max
Maximum Valid rar?ge for each | Value Monitor to signal an Maximum Temperature value used for the Maximum
Te ¢ channel: -32768 to alarm when the temperature Temperature detection function
emperature 32767Default: 127 has risen above the value P ’
specified in this field. Valid
range is -32768 to 32767.

Page 4-16
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SPECIFICATIONS

PAL System - Temperature Input Module Specifications

Sensors Supply Voltage Corresponding to the supply voltage
Maximum Input Voltage 30vVDC

Platinum (-200 to +850°C): Pt100, Pt200, Pt500, Pt1000 (TK = 0.00385 and TK
Sensor Type (RTD) =0.00391)

Nickel (-60 to +180°C): Ni100, Ni120, Ni500, Ni1000 (TK = 0.00618)

Connections Type (RTD)

2, 3 or 4-wire

Type of Thermocouple (TC)

JETKN,S B R

Cold Junction Compensation for
Thermocouples

Internal: With internal electronic sensor included
External (recommended in case of sudden changes in the ambient
temperature): PT1000 sensor for connection with the M8 thermocouple
connector

Temperature Range

-200 to + 800 °C (-328 to + 1472 °F)

Digital Convert Resolution

15 bit + prefix

Max Error Compared to Ambient
Temperature

£0.5% (TC)
+0.06% (RTD)

Max. Basic Error (Ambient T
25°C)

+0.6 °C (with 4-wire RTD with 0.1 resolution)
+0.2 °C (with 4-wire RTD with 0.01 resolution)

Repeatability (Ambient T 25°C) +0.03%
Address Employment 2 bytes for each input - 8 bytes per module
Cycle time (Module) 240ms

Software Linearization

For RTD: Piecewise linear approximation

For TC: NIST (National Institute of Standards and Technology)
Linearization based on ITS-90 scale (International Temperature Scale of 1990)
for the thermocouple
linearization

Maximum Length of Shielded
Cable for the Connection

< 30m

Status Indicator

One LED for each input and reporting to the Master

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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CLosep END SPACER MODULE

PAL System - Closed End Spacer Module

Item

Part No.

Description

PAL-SPC

NITRA closed end spacer, IP65. For use with PAL series
assemblies without pneumatics.

To use the PAL system bank without pneumatics the closed end spacer module is needed. Only one
module per bank required.

INSTALLATION
Hand tighten the three tie rods (1) of the spacer module for connection to the bus coupler (2).

Page 4-18

While aligning the tie rods, carefully mate the spacer module (3) onto the electrical module. Make sure
the board fits into the slots provided. DO NOT FORCE!

Place the assembly on a flat surface, insert the closed end plate (4), three lock washers (5) and tighten
the three nuts (6) using a 4mm hex wrench at a torque of 2Nm [18 lb-in]. Make sure the electronic
boards are properly aligned. DO NOT FORCE!

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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OVERVIEW

The pneumatic portion of the PAL system consists of a primary supply/exhaust module, intermediate
supply/exhaust modules as needed, bases for solenoid valves, solenoid valves, valve bank end plate
and a Y-fitting that is used for certain special applications. This chapter will cover each of these items in
detail.

PRIMARY AIR INLET / EXHAUST MODULE

PAL System - Compressed Air Connection Module

Item Part No. Description

d NITRA pneumatic compressed air module, left supply/
; PAL-P12 exhaust, Cv=3.76, 1/2in push-to-connect tubing inlet(s),
silenced exhaust(s), 5/32in (4mm) push-to-connect
4

., tubing pilot(s), IP65. For use with PAL series.

The PAL-P12 primary air inlet / exhaust module is installed just to the right of the electrical connection
or bus coupler module. There is a ¥2” push-to-connect tubing port that is the primary air supply to all
solenoid valves. In the out-of-the-box state, the 2” port supplies system pressure (vacuum to 145 psi)
while port X (5/32” push-to-connect) supplies pilot pressure to the valves. Pilot pressure is 43 to 116
psiif all valves are 5/2 or 5/3 but if any 3/2 valves are used, pilot minimum pilot pressure varies from

43 psi (system pressure 0 psi) to 67 psi (system pressure 145 psi). If the system operating pressure is
between 51 and 116 psi, port X can easily be disabled to allow system and pilot pressure to all come
from the main inlet (port 1) by making a simple adjustment to the mid-body orange gasket. Loosen the
two Phillips head screws and separate the upper and lower portions of the module. Remove the orange
gasket, flip over, and replace the gasket. Refer to the diagrams below:

PAL-P12 as delivered PAL-P12 with orange
with top half removed gasket reversed

Reassemble the top half onto the bottom and torques the screws to 1.1 to 1.3 N-m [9.7 to 11.5 |b-in].
System operation will no longer require a pilot air supply. System pressure must be 51 to 116 psi at port
1(1/2” push-to-connect).
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INTERMEDIATE AIR MODULES

The position of the orange gasket can be seen from the back of the

PAL-P12.

Item

Part No.

Port X is enabled in this photo

It is easiest to remove this clip by pushing from the opposite side
with a small tool to get it started before removing.

PAL System - Intermediate Air Connection Modules

Description

4

2

PAL-M12

NITRA pneumatic air module, intermediate through,
Cv=3.76, 1/2in push-to-connect tubing inlet(s), 5/32in
(4mm) push-to-connect tubing pilot(s), IP65. For use
with PAL series. Without additional power connection.

PAL-M12P

NITRA pneumatic air module, intermediate through,
Cv=3.76, 1/2in push-to-connect tubing inlet(s), 5/32in
(4mm) push-to-connect tubing pilot(s), IP65. For use
with PAL series. Requires power cable. With additional
power connection.

Orange tab under “0” = Port X enabled (port 1 pressure vacuum to
145 psi, port X pressure 43 to 116 psi)

Orange tab under “1” = Port X disabled (port 1 pressure 51 to 116 psi)

On PAL-P12, PAL-M12 and PAL-M12P, this metal clip can be removed
and the exhaust silencer can be removed for cleaning or to be
replaced with push to connect fitting PAL-PC12.

PAL-M12 and PAL-M12P intermediate air modules are required when the air budget for all valves in the
system exceeds the capacity of the primary inlet. Intermediate modules can be installed anywhere to
the right of the primary air module and are full flow through in both directions. The PAL-M12P module
also includes and additional M8 power connection that can be used to increase the available power
both the I/0 and solenoid buses.

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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PAL-M12P WIRING

M8 male connector

1=+VDC

2 4
2=+VDC
1 3 3=GND
4=GND VDC Valve

VDC Valve

VDC Bus

Bus line

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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MobDuULAR VALVE BASES

PAL System - Valve Bases

Item

Part No.

Description

PAL-B3314

NITRA pneumatic modular valve base, fiberglass-
reinforced thermoplastic, (3) solenoid(s), (3) stations,
(6) 1/4in push-to-connect tubing outlet(s), IP65. For
use with PAL series.

PAL-B3614

NITRA pneumatic modular valve base, fiberglass-
reinforced thermoplastic, (6) solenoid(s), (3) stations,
(6) 1/4in push-to-connect tubing outlet(s), IP65. For
use with PAL series.

PAL-B4414

NITRA pneumatic modular valve base, fiberglass-
reinforced thermoplastic, (4) solenoid(s), (4) stations,
(8) 1/4in push-to-connect tubing outlet(s), IP65. For
use with PAL series.

PAL-B4814

NITRA pneumatic modular valve base, fiberglass-
reinforced thermoplastic, (8) solenoid(s), (4) stations,
(8) 1/4in push-to-connect tubing outlet(s), IP65. For
use with PAL series.

Modular valve bases are available in either 3-station or 4-station models, but with either one or two
solenoid connections per station. This is necessary because some solenoid valves have one solenoid
per station and some have two. Using a base with two solenoids per station but with double solenoid

valves will function, but each station will use up two of the maximum 128 solenoid budget. Double

solenoid valves installed on bases with only one solenoid connection will not function properly and
should not be used. All valve bases are supplied with 4” push-to-connect tubing connections for both
output ports. Each port connector can be easily changed to any available size of 5/32”(4mm), 6mm or

5/16”(8mm) as needed.

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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SOLENOID VALVES

There are eight different directional control solenoid valves and one special purpose supply and dump
solenoid valve available in the NITRA PAL system.

VALVE COMPONENTS AND MATERIALS OF CONTRUCTION

1) BODY: technopolymer

2) CONTROL: technopolymer

3) BASE: technopolymer

4) SOLENOID PILOT

5) DISPLAY: LED light and optical tester in technopolymer
6) TAG:removable

7) MANUAL CONTROL 14, for port 4: locking, brass

8) MANUAL CONTROL 12, for port 2: locking, brass

9) SCREW FOR MOUNTING TO THE BASE: M4 with PH 1

Phillips-head, galvanized steel. Max. torque: 1.2 Nm
10) TAG: technopolymer with laser-etched wording

3-WAY VALVES

Page 5-6

PAL System - 3-way Solenoid Valves

Item Part No. Description

NITRA solenoid valve, 3-way, 2-position, 2
N.C,, single solenoid spring return, reinforced

PR technopolymer body, IP65, locking manual
override, Cv=0.64, 12-24 VDC.
NITRA solenoid valve, 3-way, 2-position, 2
PAL-V2-32A N.O,, single solenoid spring return, reinforced

technopolymer body, IP65, locking manual
override, Cv=0.64, 12-24 VDC.

NITRA solenoid valve, 3-way, 2-position, 1 N.C. /
1 N.O,, single solenoid spring return, reinforced
technopolymer body, IP65, locking manual
override, Cv=0.64, 12-24 VDC.

PAL-V2-32C32A

NITRA solenoid valve, 3-way, 2-position, 1
high-flow N.C., single solenoid spring return,

el e reinforced technopolymer body, IP65, locking
manual override, Cv=1.28, 12-24 VDC.
NITRA solenoid valve, 3-way, 2-position, 1
PAL-V1-32A high-flow N.O,, single solenoid spring return,

reinforced technopolymer body, IP65, locking
manual override, Cv=1.28, 12-24 VDC.

Since 3-way valves have only one outlet, each valve station can support two 3-way valves. Available
valves include: (2) normally closed (NC), (2) normally open (NO), (1) NC + (1) NO, (1) high flow NC and
(1) high flow normally open. The high flow valves are actually two valves operated by a single solenoid.
They require changing the out connectors to 5/16” (8mm) the installation the PAL-Y38 fitting to give a
single 3/8” outlet.
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Diagram PAL-V2-32C Diagram PAL-V2-32A Diagram PAL-V2-C32A
(2) 3-way, 2-pos, Single Solenoid, N.C (2) 3-way, 2-pos, Single Solenoid, N.O. (2) 3-way, 2-pos, Single Solenoid, N.O.
® ® ® [} [} [

M 2 2 M 2 2 H 2 2

12 14 12 12 14
1113 1ls 113 URE nis 115
Diagram PAL-V1-32C Diagram PAL-V1-32A
3-way, 2-pos, Single Solenoid, N.C., high flow 3-way, 2-pos, Single Solenoid, N.O., high flow
* L]

9--i-9

wy

o |
i BT
14

5

5-way vaLves
PAL System - 5-way Solenoid Valves
Item Part No. Description

NITRA solenoid valve, 5-way, 2-position, single
solenoid spring return, reinforced technopolymer
body, IP65, locking manual override, Cv=0.7,
12-24 VDC.

PAL-V1-52

NITRA solenoid valve, 5-way, 2-position, double
PAL-V2-52 solenoid, reinforced technopolymer body, IP65,
locking manual override, Cv=0.7, 12-24 VDC.

NITRA solenoid valve, 5-way, 3-position,
center closed, double solenoid, reinforced
technopolymer body, IP65, locking manual
override, Cv=0.49, 12-24 VDC.

PAL-V2-53C

5-way valves are available in 2-position with either single or double solenoid, or in 3-position, center

closed.
Diagram PAL-V1-52 Diagram PAL-V2-52 Diagram PAL-V2-53C
5-way, 2-pos, Single Solenoid, non-locking 5-way, 2-pos, Single Solenoid, locking 5-way, 3-pos, Double Solenoids, Center Closed

V| 4 2 M A 2 g 4] 2
vaxh N || A" AN RR, vax AN | | /,I‘%?;
14

12 14
5 3 5 3 5 3
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SPECIAL PURPOSE VALVE

PAL System - Special Purpose Solenoid Valve

Item Part No. Description

NITRA solenoid bank shut-off pressure relief valve,
5-way, 2-position, single solenoid spring return,
reinforced technopolymer body, IP65, locking
manual override, Cv=1.07, 12-24 VDC.

PAL-V1-SR

The PAL-V1-SRis a special purpose solenoid valve that can be used as an alternate primary air supply
that will switch air on to all valves or dump the air from all valves when de-energized. Use of the
PAL-V1-SR requires plugging the 2" air inlet on the PAL-P12 as well as changing the base ports to 5/16”
(8mm) and installing a PAL-Y38 fitting. The valve can be installed in any station on any valve base. This
valve needs pilot pressure to function so the system it is installed on must be configured for external

pilot pressure. This would be configured on the PAL-P12 or the standalone base.
Diagram PAL-V1-SR
Shut-off Valve
M
9--i-9

R | o b

NI
»

iy
g:

N

(6}
w

VALVE FLow RATES

Valve Flow Rate (scfm) @ 91.4 psi (6.3 bar) AP 14.5 psi (1 bar)

Valve ?5;_;2»")' g 6mm ?5/81"61”)' (Dae;Z :lt) 9 3/8"*
3-way/2-position 124 212 24.7 21.2 441
5-way/2-position 124 23.0 283 23.0 441 -494
5-way/3-position 124 16.2 17.7 16.2 353-441
PAL-V1-SR - - - - 353

* Using high-flow valves or connected valves with PAL-Y38

SoLENOID VALVES SOFTWARE CONFIGURATION SETTINGS
The following solenoid valve configuration needs to be set in the NITRA Pneumatic Automation Link
(PAL) Configuration Software. See Chapter 3 for software download information and the software
configuration help file for solenoid configuration instruction.

Setting Options How It Works Setting Description

The solenoid maintains the state it held at the point

Hold last state o .
communication was interrupted.

Determines the behavior

of the solenoid when the
communication with the Client
device is interrupted.

Set The solenoid activates when communication is interrupted.

Fail Safe Reset (default) The solenoid is disabled when communication is interrupted.
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PAL-Y38 FITTING

PAL System - PAL-Y38

Item Part No. Description

NITRA pneumatic push-to-connect fitting, Y,
PAL-Y38 reinforced technopolymer body, (2) 5/16in (8mm)
plug-in to 3/8in push-to-connect.

The PAL-Y38 fitting is designed to connect two adjoining 5/16” (8mm) base connectors to a single
3/8” push-to-connect tubing connection. There are a number of very useful applications of this fitting
shown in the following diagram.

HOW TO GET HIGH-FLOW RATE FOR EACH PNEUMATIC FUNCTION

Note: The two cartridges on the base (2 and 4) must fit the @ 8mm pipe.

Outputs 2 and 4 must be connected one to the other. To do this, you can use the special PAL-Y38 fitting.
When connecting one or more valves using the PAL-Y38 fitting, the pneumatic system functions must be configured according to the following diagram.

Pneumatic 3/2NC 3/2NO 5/2 5/2* 5/30C 5/3 PC 5/3CcC*
function Part No. Part No. Momentary Maintained (Open Center) (Pressure Center)  (Closed Center)
PAL-V1-32C PAL-V1-32A Part No. Part No. Part No. Part No. Part No.
PAL-V1-32C PAL-V2-52 PAL-V1-32C PAL-V1-32A PAL-V2-53C
PAL-V1-32A PAL-V2-52 PAL-V1-32C PAL-V1-32A PAL-V2-53C

Valves
to be used >

Y-fitting
layout —

Flow rate at
6.3 AP 1 bar —» 44.1 441 441 49.4 441 441 35.3
[SCFM]

In order to get 5/2 momentary, 5/2 maintained and 5/3 CC high flow, use two parallel valves, by energizing the solenoids simultaneously.

* The PAL-Y38fittings of this valve must be installed longitudinally with one PAL-Y38 fitting connecting the two outputs (2) and the other the two outputs (4).
The solenoid pilots must be operated simultaneously.
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END PLATES
PAL System - End Plates
Item Part No. Description

PAL-C2 NITRA closed enq plate, IP65. For use with PAL series single
fieldbus assemblies.
NITRA closed end plate, IP65. For use with PAL series

PAL-C3 fieldbus assemblies and expansion. Requires PAL series
expansion cable or PAL-ACC18 M8 terminator. Used for
local expansion.

PAL-C4 NITRA c!osed end plate, IP65. For use with PAL series wired
assemblies.

Every PAL system will require a right end plate to complete the assembly. For wired systems without
I/0, the PAL-C4 is used. For systems using I/O and EtherNet/IP, PAL-C2 is used for a single system while
PAL-C3 is used when the system is separated into smaller subassemblies. The PAL-C3 has an M8 bus
connector that uses a cable (PAL-ACC10, 11 or 12) to connect to the PAL-EAD module on the second
subassembly. Any PAL-C3 that is not connected to a PAL-EAD must have a PAL-ACC18 terminator plug
installed.

PAL-C3 WIRING

o
I/O Net (M8 female connector)

" 2 1 1=CANH
' @ 2=CANL
3 =Token

4=GND

LocaL ExPANSION CABLES

PAL System - Local Expansion Cables

Item Part No. Description

N
\ NITRA expansion cable, 4-pin M8 axial male to 4-pin M8
R, PAL-ACC10 axial male, IP65, 3.2ft/1m cable length. For use with PAL

series bus expansion coupler.

\\ NITRA expansion cable, 4-pin M8 axial male to 4-pin M8
\ PAL-ACC11 axial male, IP65, 16.4ft/5m cable length. For use with
-y

PAL series bus expansion coupler.

NITRA expansion cable, 4-pin M8 axial male to 4-pin M8
NN PAL-ACC12 axial male, IP65, 32.8ft/10m cable length. For use with
Q R PAL series bus expansion coupler.
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ACCESSORIES AND REPLACEMENT PARTS

AIR CONNECTION MODULES ACCESSORIES AND REPLACEMENT PARTS

PAL System - Air Connection Modules Accessories

Item Part No. Description

NITRA pneumatic push-to-connect cartridge,
PAL-PC12 replacement, 1/2in tubing. Package of 2. For use with
PAL-P12 compressed air supply module.

NITRA pneumatic exhaust silencer, replacement. For use
e with PAL-P12 compressed air supply module.

~
PAL-ACC14 NITRA gasket, rgplacement. Package of 10. For use with
PAL series base interface between valve bases.

: NITRA gasket, replacement. Package of 10. For use with
Gl PAL-P12 or PAL-SPC lower/upper body.

VALVE BASE ACCESORIES AND REPLACEMENT PART

PAL System - Valve Base Accessories

Item Part No. Description
@g NITRA pneumatic push-to-connect cartridge, 5/32in
’ PAL-PCO04M (4mm) tubing. Package of 10. For use with PAL series
valve bases.

NITRA pneumatic push-to-connect cartridge, 6mm
PAL-PCO6M tubing. Package of 10. For use with PAL series valve
bases.

NITRA pneumatic push-to-connect cartridge, 5/16in
PAL-PCO8M (8mm) tubing. Package of 10. For use with PAL series
valve bases.

. NITRA pneumatic push-to-connect cartridge,
@’ PAL-PC14 replacement, 1/4in tubing. Package of 10. For use with

PAL series valve bases.

PAL-ACC16 NITRA gasket, replacement. Package of 10. For use with
PAL series base and valve.

END PLATE ACCESSORY

PAL System - End Plate Accessory

Item Part No. Description

PAL-ACC18 NITRA M8 terminator, for use with PAL-C3 end plate.
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OVERVIEW

PAL System - Stand-Alone Valve Bases

Item Part No. Description

NITRA pneumatic stand-alone valve base, fiberglass-
reinforced thermoplastic, (4) solenoid(s), (4) stations, (1)
PAL-CB4414 |1/4in female NPT inlet(s), (8) 1/4in push-to-connect tubing
outlet(s), (2) 1/4in female NPT exhaust(s), IP65. For use with
PAL series.

NITRA pneumatic stand-alone valve base, fiberglass-
reinforced thermoplastic, (8) solenoid(s), (4) stations, (1)
PAL-CB4814 |1/4in female NPT inlet(s), (8) 1/4in push-to-connect tubing

22 <2 14
: %z 4 outlet(s), (2) 1/4in female NPT exhaust(s), IP65. For use with

PAL series.

Rey

PAL-CB4414 and PAL-CB4814 stand alone valve bases offer the performance of PAL solenoid valves

in a smaller, less expensive package for basic applications of 4 valves or less. PAL-CB4414 has one
solenoid output per station while the PAL-CB4814 has two outputs per station. Pneumatic and electrical
connections are all built into the base.
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PoRT CONNECTIONS
Operating pressure range for the stand alone units must be 50 to 120 psi if using a single supply connection
at port “1”. Arange of -14.5 to 145 psi is possible when using a separate pilot supply connected to port “X”.
Pressure at port “X” must be 50 to 120 psi. See instructions below for enabling port “X™:
1) Outof Box state

Remove (6) screws

Remove (2) D-Sub Port 1 supplies system
mount studs and pilot pressure

2) Out of Box with cover removed

e | VTN
= s (ou U Vs Vum VWl =

Flip this gasket

3) Port X enabled with cover removed

e —— | VUV
= (' Ve Vs V e ¥ . =

4)  Cover replaced

e — | VTV

Port X supplies

pilot pressure
(M5 thread) system pressure

Port 1 supplies only
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WiRING

Choose the appropriate Electrical Connection Module power cable for wiring. AutomationDirect part
numbers PAL-ACC19, PAL-ACC21 and PAL-ACC21 are used for wiring Stand-Alone valve bases.

Input voltage range is 12VDC -10% to 24VDC +30% (minimum 10.8, maximum 31.2 VDC)

WARNING: POWER OFF THE SYSTEM BEFORE PLUGGING OR UNPLUGGING THE CONNECTOR (RISK OF FUNCTIONAL DAMAGE).

USE FULLY ASSEMBLED VALVE UNITS ONLY.

USE AN APPROPRIATE POWER SUPPLY FOR INCOMING POWER THAT COMPLIES WITH IEC 742/EN60742/VDE0551 WiTH AT LEAST 4KV INSULATION
RESISTANCE (PELV/).

A

/i\ WARNING: SuppLy VOLTAGE GREATER THAN 32VDC WILL PERMANENTLY DAMAGE THE PAL SYSTEM.

. NOTE: The grounding screw below the D-Sub connector must always be connected to earth ground.

CONNECTOR D-Sub 9 PIN PRE-WIRED

Male Female

Electric contact | Color conductor | Function 4-position base | 8-position base
1 1 [ position cable
/7 1 White 1+VDC Solenoid pilot 14| Solenoid pilot 14
valve 1 valve 1
2 Brown 2+VDC Solenoid pilot 14| Solenoid pilot 12
valve 2 valve 1
9 5 5 9 3 Green 3+VDC Solenoid pilot 14| Solenoid pilot 14
ISLAND side CABLE side 2y ol vyl
4 Yellow 4 +VDC Solenoid pilot 14| Solenoid pilot 12
valve 4 valve 2
5 Crey 5+VDC / Solenoid pilot 14
valve 3
6 Pink 6+VDC / Solenoid pilot 12
valve 3
7 Blue 7+VDC / Solenoid pilot 14
valve 4
8 Red 8 +VDC / Solenoid pilot 12
valve 4
9 Black COM 0vDC | Common Common

CoNTROL CABLES

PAL System - Stand-Alone Valve Bases Control Cables

Item Part No. Description

NITRA control cable, 9-pin D-sub axial female to pigtail,

PAL-ACC19 |IP65, 3.2ft/1Im cable length. For use with PAL series stand-

alone valve base.
NITRA control cable, 9-pin D-sub axial female to pigtail,

IP65, 8.2ft/2.5m cable length. For use with PAL series stand-

alone valve base.
NITRA control cable, 9-pin D-sub axial female to pigtail,

IP65, 16.4ft/5m cable length. For use with PAL series stand-
alone valve base.

PAL-ACC20

PAL-ACC21
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STAND-ALONE VS. PAL AssemBLY COMPARISON

TypICAL STAND-ALONE BASE CONFIGURATION
List of parts:
e PAL-CB4414 - Stand-Alone Base
e (4) PAL-V1-52 - Solenoid Valves
e PAL-ACC19 - Control Cable
Total cost = $259.50 (See pricing note below)

PAL-CB4414 S

ComPARABLE PAL AsseMBLY CONFIGURATION
List of parts:

e PAL-E25 - Electrical Connection Module
e PAL-P12 - Pneumatic Compressed Air Module
e PAL-B4414 - Modular Valve Base

(4) PAL-V1-52 - Solenoid Valves

PAL-C4 - Closed End Plate

PAL-ACCO04 - Control Cable

Total cost = $421.00 (See pricing note below)

(4) PAL-V1-52

PAL-ACCO04

PAL-E25

PAL-P12

NOTE: Current prices as of date of publication. Visit www.automationdirect.com for current prices.
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MOoOuUNTING OPTIONS

DIN RaiL MOUNTING
The base snaps on to DIN rail as shown.

bem

Y zZ4

el W ZzZ48

BRACKET MOUNTING

Three brackets are included with each PAL stand-alone valve base. Push them firmly into the appropriate
seats on the bases until they “click”. Use the appropriate screws to fasten securely to a stable mounting
surface.

54.5 mm
- 215
@
B10E [o] o] W
i IRCIKS|
85.0 mm = l@ ”:H ”. .
335" 1® [ 106 [@] K=l »e[m
® LIy — :
o e 1O [9] [@] *[ﬂ 43 mm
' o vgra MRS
= = S
55 mm LT 6.0 mm
0.22" 109.0 mm 0.24"
429"
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LED StATUS LIGHTS AND DIAGNOSTICS

Stand alone valve bases are protected against overload and polarity inversion. A short circuit will damage
the circuit board. A flashing red ERROR LED indicates excessive voltage or failed control of a solenoid pilot.
An alarm continues as long as the command is active. A steady red ERROR LED indicates that voltage out of

range. The stand alone valve may continue to operate but may operate incorrectly.

Solenoid Valve LED Status

LED Status
Description
Pilots (on valves) ERROR (on base)
OFF O OFF O No output control
ON (green) . OFF o The output is working properly
ON ON (flashing) :'.'. Solenoid valve failed or missing (blanking plug installed or single pilot valve
(green) . ON 0.1 sec 7 ~ | .
OFF 1 sec sqs |installed on a base for two pilots)
ON (flashing) | = e o
OFF O ON 0.4 sec -,..: Solenoid valve short circuit
OFF 2 sec 71
Voltage is out of range: Less than 10.8V or greater
ON (green) . ON (red) . than 31.2V. CAUTION: Voltage greater than 32V can
damage the system.

NITRA Pneumatic Automation Link (PAL) — 1st Ed. Rev. F
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LED StATUS
Diagnostics of the NITRA PAL Electro-Pneumatic System are reported via the LEDs and a hexadecimal
error code. Each Signal Module and Valve in the system will indicate its state through its local LEDs and
report any error code to the controller. If more than one error is present, the errors will be reported in
order of priority. Byte 0 of the Input Data will show the present error code.
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NoDE ERRORS

Diagnostics of the EtherNet/IP node are reported through the IN, OUT, MS, and NS LEDs.

)
Power
Bus|
Error| U L
locall 1
Error| 4 U
H

IN

LINK
ACT

ouT

LIMK
ACT

MS
NS

Node Errors

LED Status

Description

OFF

No connection to the EtherNet/IP Scanner.

@O

IN/OUT link / act | ©ON (green)

The module is connected to the network but there is no data exchange.

Ny
ON (flashing) N
N

The module is communicating correctly with the network.

OFF O

No power or communications initializing.

ON (green) .

The module is operating correctly.

~
ON (flashing) S
LA

The module is connected but not configured correctly on the network..

Yy v,
MS l.\

ON (flashing) o

‘.‘
- -
” -~
LN

Auto test when powering on the module.

\.l
ON (flashin - y
( 9) -3 - >

Error: Configuration error, IP Address assignment error, duplicate IP.

ON (red) .

Module operating fault.

OFF O

Incorrect communication initialization or module configuration on the
network.

ON (green) .

Good EtherNet/IP connection.

Y
ON (flashing) S
4 [

Scanner is not connected to the module.

NS Y
>@:

ON (flashing) i

s.'
- -
” -
N

Auto test when powering on the module.

\.l
ON (flashin - oy
( 9) ) - >

Connection to the scanner previously existed but is now down. The scanner
should reconnect to establish communications.
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SYSTEM DIAGNOSTICS
Diagnostics of the NITRA PAL Electro-Pneumatic System as a whole are reported through the Power,

Bus Error, and Local Error LEDs. Byte 0 of the Input Data will show the present error code.

)
Power [ [T 1 |IN
- - ACT
1 | OUT
LIMEK
e e ACT
Bus| 1
Error| U L MS
Local| 1 M
Error| U L NS
e

Node Errors

LED Light State Hex Value
( yte -. | Description Notes Solution
Power Bus Error Local Error Diagnostic
Data)
Number of
System limits 1/0 to check Reduce the
exceeded, simultaneously | I/O count or
ON (green) . OFF O ON (red) . OxFF communication | is too high or increase the RPI
buffer overflow. | the scan rate time.
(RPI) is too fast.
Could be
Fault with a sensors not
Check the
oN (greer) (@) o | (O | oNwed) | @) | oxa-oxpy | lemperature - comnected or | connections and
analog input parameters the parameters
module. configured P ’
incorrectly.
Replace
Analog Input
ON (green) . OFF O ON (red) . 0xDO0 - 0xD3 | module not - theh.m_o.duleh.
calibrated exhibiting this
' error.
Individual
Analog Output | Ouput fault/ Power down
module module current and remove the
ON (green) . OFF o ON (red) . 0xCC - OxCF | fault or total exceeded/ cause of the
module current | Digital to error
exceeded. Analog '
converter error.
Analog Input Under range,
module or over range :(rgmévz:wcc))\\l/\l:the
ON (green) . OFF o ON (red) . 0xC8 - 0xCB | fault or total for single input. cause of the
module current | Over range for error
exceeded. module. '
Digital output | Short circuit of | Power down
failure or total | an individual and remove the
ON (green) . OFF O ON (red) . 0xBO - 0xC5 module current | output/module | cause of the
exceeded. over current. error.
Power down
. Overcurrent of | Triggered by 1 and remove the
ON (green) . OFF o OFF o OxAQ - OxAF a digital input. | input. cause of the
error.
(table continued on next page)
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LED Light State Hex Va ue
D( yte .. | Description Notes Solution
Power Bus Error Local Error tagnostic
Data)
*Solenoid valve enoid sh Power down
1-128 fault. Solenoid short
ON (green) . OFF o ON (red) . 0x20 - OX9F | *see calculation | circuit or not and re”}‘i\r’\e the
at the end of the | connected. cause ot the
table error.
Y -
onash) | @S| or O e | O oy | Noawdliary Connect
D) power. auxiliary power.
Address or Power down
- configuration Solenoid and remove the
ON (green) . ON (flash) ',.: OFF O 0x16 of a solenoid valve or signal cause of the
as valve or signal | module faulty.
error.
module error.
- » zﬁ\tNg; ::r?pely Correct power
onast) @)= or O onees) @ 015 | o e | - input to
i under7over specified range.
voltage).
Repeat the
hardware
configuration
procedure using
Configuration Curr(_ent . pushbutton A
>~ of a solenoid configuration in the controller
ON (green) . ON (flash) | TP~ OFF o 0x14 . doesn't match
Pt valve or signal the ones stored | 2€C€SS panel
module error. . . (see user manual
in the device. section 1). If
error persists,
replace the
faulty device.
Check the
connection
cable. Ensure
. correct end
Expansion base
Internal base is configured plates are
ON (green) . ON (red) . OFF O 0x10 communication but notg being used. If
fault. _— communications
communicating. are corrected
the alarm resets
automatically
after 3 seconds.
@ erorinthe | tCE s
oNreen)) @ | o | (O |onsh <@> o0 | PALcontroller .
g are being
parameters. .
configured.
Ensure that
~dZ >~ L\lolfgk;?c; ?/;Ives connected
ON (flash) -,.: OFF O ON (flash) ',.: 0x08 --- solenoid valves
7 g B connected do not exceed
exceeds 128 128
Mapping error. | Current Reduce number
-~ Number of configuration of valve bases.
ON (green) OFF ON (flash) | % . 0x07 valve bases doesn't match Ensure end
9 2
N exceeds max the ones stored | plates are
allowed. in the device. correct.

(table continued on next page)
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LED Light State Hex Va ue
D( yte .. | Description Notes Solution
Power Bus Error Local Error tagnostic
Data)
Addressing Remove
error: type of incompatible
-~ o module not module or
ON (green) . OFF o ON (flash) :.: 0x06 allowed or no -—- connect valve
4 B valve base/ -

: base/signal
signal module module
connected. ’
Number of

onash) | @ or O | onash @ oo o o digil ot

as as X of digital inpu
e ' connected to mod%les P

the system ’
exceeds 128.
Number of

ON OFF ON (flash :.= 0x04 ﬁlggill:s“tpm Rfegyc‘e Tumber

(green) . o (flash) N X connectedto | ?noc;g:teas output

the system :
exceeds 128.
Number of

o) 0 ON (flash :." 0x03 :‘:('j?]?e'snplﬂ R? ducf il

N (green) . FF O N (flash) ’,; T X connected to o ;;;jI:sg Input

the system )
exceeds 16.
Number of

ON OFF ON (flash :." 0x02 :]‘?‘lj?‘?egmpm R?ducle ot

(green) . o (flash) ’, I\'" X connected to o ;:;j:sg output

the system ’
exceeds 16.
System is

ON (green) . OFF o OFF o 0 working --- ---
properly.

Calculating the specific faulty solenoid valve:
Dummy and bypass valves must be considered in the calculation
Error code in HEX: 0x20 = n; where n is the faulty solenoid valve
Example: Error code Ox3F

Ox3F — 0x20 = Ox1F

Ox1F = 31

Solenoid valve 32 has a problem.

. 0 corresponds to the first solenoid valve in the island.
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|
MobuLE LED DIAGNOSTICS

Signal Modules and Valves indicate their state through individual LEDs and report any errors to the PAL
Controller with a hexadecimal error code. Byte 0 of the Input Data will show the present error code.

SoLenoip VALVE LED
Solenoid Valve LED Status

LED Status Description Solution
OFF O The solenoid valve is not enabled. No fault signal.
ON (green) . The solenoid valve is enabled and working. No fault signal.
s~ Indication for each solenoid valve. Solenoid missing, Fault signal active. The output resets
ON (flashing) X 2 ',.: output triggered for dummy valve or missing solenoid |automatically when error is removed. The
8™ |on double valve. power must be cycled to reset Fault signal.
-~ Fault signal active. The output is disabled. Both
ON (flashing) ',.: Solenoid valve short circuit. the fault signal and output can only be reset by
g power cycle.
ON (flashing) ~ g » Voltage is out of range: Less than 10.8V or greater Fault signal active. Error will self-reset when
9 ',.: than 31.2V. CAUTION: Voltage greater than 32V can voltage is in proper range. Error will take 5
all LEDs R % . L
[] damage the system. seconds to reset after voltage is within range.

DiGitaL INput MobpuLE LEDS

Digital Input Module LED Status

LED Status (X1-X8) Description Solution
OFF O Input not active. ---
ON (green) . Input active. -
ON (red) . Short circuit or overcurrent on input. Remove the cause of the error.
ON (flashing) .‘.’. ~
all LEDs 3 - s Current on module too high. Remove the cause of the error.

DiGiTAL OuTtPuT MobuLE LEDs

Digital Output Module LED Status

LED Status (X1-X8) Description Solution
OFF O Output not active. ---
ON (green) . Output active. -—-
ON (red) . Short circuit or overcurrent on output. Remove the cause of the error.
ON (flashing) :.’. '
all LEDs ) &S Current on module too high. Remove the cause of the error.

ANALOG INPUT MODULE LEDs
Analog Input Module LED Status

LED Status (X1-X4) Description Solution
OFF O Input not active. ---
ON (green) . Input active and no problems. ---
b -~
ON (flashing) ',.: Analog input signal outside of range. Correct range or replace sensor.
, 1 -
ON (red) . Analog input signal too low or too high. Correct range or replace sensor.
; ~ g o
ON (flashing) ',.: Overload or short circuit of module. Remove the cause of the error.
all LEDs P2 ] -
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[
ANALOG OuTtpuT MoDULE LEDs

Analog Output Module LED Status

LED Status (X1-X4) Description Solution
OFF O Output not active. ---
ON (green) . Output active and no problems. ---
ON (flashing) g o
all LEDf: On .2s ',‘,‘: Power supply outside of permitted range. Correct power supply range.
Off 1s
ON (flashing) Y v
all LEDs On .2s -,.: Power supply overload or short circuited. Correct power supply range.
Off .2s s
ON (red) . All LEDs active simultaneously: Internal fault. Replace the module.
ON (flashing) g
all LEDs On .6s ',.: Output overload or short circuit. Remove the cause of the error.
Off .6s 71t
ON (flashing) =
all LEDs On .2s ',.: Module over temperature. Reduce temperature of module.
Off .2s 71h
ON (flashing) - P . .
all LEDs On .6s -,.: Open circuit (4-20ma or 1-5V channels). S?Ssautl‘leecsjensor is installed properly or channel is
Off 1s 1s )
ON (flashing) "
all LEDs On .6s ',.: Value sent to output outside of permissible range. Correct vallus sent to module. Module must be
Off 6s Paxd power cycled to reset.

TEMPERATURE INPUT MoDULE LEDS

Temperature Input Module LED Status

LED Status (X1-X4) Description Solution
OFF O Input not active. ---
ON (green) . Input active and no problems. ---

2.'.
ON (flashing) Lo : A

all LEDs On .2s g Power supply outside of permitted range. Correct power supply range.
Off 1s ;‘-
L] \..
gll\ll_égassgl:gz)s :.'. Input value below configured minimum value or higher |Temperature must be within specified range or
Off 25 ’ . 1 " | than configured maximum value. re-configure minimum and maximum values.
ON (red) . Sensor short circuit. Remove the cause of the error.
()=
ON (flashing) ‘e [] - Remove the cause of the error. If error persists,
all LEDs On .5s Internal error.
Y replace module.
Off .55 ;.-
L] \~

ON (flashing) ~ L Connect sensor, replace sensor or disable
all LEDs On .2s | \@P~ |Open circuit on channel.
g channel.

Off .2s

ON (flashing) e vl Connect sensor, replace sensor or disable
all LEDs On .6s | NP~ |Sensor out of range.
Paxt channel.

Off .6s
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