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Please observe the following notes

User group of this manual

The use of products described in this manual is oriented exclusively to qualified electricians
or persons instructed by them, who are familiar with applicable standards and other
regulations regarding electrical engineering and, in particular, the relevant safety concepts.

Explanation of symbols used and signal words

hazards. Obey all safety measures that follow this symbol to avoid possible

2 This is the safety alert symbol. It is used to alert you to potential personal injury
injury or death.

There are three different categories of personal injury that are indicated with a
signal word.

DANGER This indicates a hazardous situation which, if not avoided, will
result in death or serious injury.

WARNING This indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

CAUTION This indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.

alert the reader to a situation which may cause damage or malfunction to the

@ This symbol together with the signal word NOTE and the accompanying text
device, hardware/software, or surrounding property.

o This symbol and the accompanying text provide the reader with additional
1 information or refer to detailed sources of information.

How to contact us

Internet Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:

phoenixcontact.com

Make sure you always use the latest documentation.
It can be downloaded at:
hoenixcontact.net/pr t

Subsidiaries If there are any problems that cannot be solved using the documentation, please contact
your Phoenix Contact subsidiary.
Subsidiary contact information is available at phoenixcontact.com.

Published by PHOENIX CONTACT GmbH & Co. KG
FlachsmarktstraBe 8
32825 Blomberg
GERMANY

Should you have any suggestions or recommendations for improvement of the contents and
layout of our manuals, please send your comments to:
t hoenixcontact.com
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Please observe the following notes

General terms and conditions of use for technical documentation

Phoenix Contact reserves the right to alter, correct, and/or improve the technical
documentation and the products described in the technical documentation at its own
discretion and without giving prior notice, insofar as this is reasonable for the user. The
same applies to any technical changes that serve the purpose of technical progress.

The receipt of technical documentation (in particular user documentation) does not
constitute any further duty on the part of Phoenix Contact to furnish information on
modifications to products and/or technical documentation. You are responsible to verify the
suitability and intended use of the products in your specific application, in particular with
regard to observing the applicable standards and regulations. All information made
available in the technical data is supplied without any accompanying guarantee, whether
expressly mentioned, implied or tacitly assumed.

In general, the provisions of the current standard Terms and Conditions of Phoenix Contact
apply exclusively, in particular as concerns any warranty liability.

This manual, including all illustrations contained herein, is copyright protected. Any
changes to the contents or the publication of extracts of this document is prohibited.

Phoenix Contact reserves the right to register its own intellectual property rights for the
product identifications of Phoenix Contact products that are used here. Registration of such
intellectual property rights by third parties is prohibited.

Other product identifications may be afforded legal protection, even where they may not be
indicated as such.
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Documentation landscape of Axioline F

1

1.1

Documentation landscape of Axioline F

Available documents

The documentation for the Axioline F product group is modular, providing you with the opti-
mum information to meet your requirements, for example, for installation or startup with soft-

ware.
° In the following table, the term module describes the controller, bus coupler, and I/O mod-
1 ule.
Table 1-1 Axioline F documentation
Document Contents

System: Information on the Axioline F system

User manual

“Axioline F: System and installation”
UM EN AXL F SYS INST

(this manual)

This manual is the generic system manual for Axioline F.

It describes the system and everything about Axioline F module mounting and wiring
regardless of a higher-level network.

User manual

“Axioline F: Diagnostic registers,
and error messages”

UM EN AXL F SYS DIAG

The user manual lists all error message for the system and provides remedial mea-
sures.

Module: Basic information on a specific module

Package slips

A package slip is provided with the module upon delivery. It contains key information
for the electrical installation of a module or group of modules. These include, for ex-
ample:

Short description

Safety notes

Mounting/removal

Terminal point assignment

User manuals for the safety mod-
ules and controller

The user manual for each safety module or controller contains the complete infor-
mation needed for use.

These include at the very least:

Description

Mounting/removal and power supply

Startup under PC Worx and

Technical data and ordering data

7982_en_06
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Table 1-1 Axioline F documentation [...]
Document Contents
Module-specific data sheets The data sheet for each module contains the complete information needed for use.

These include at the very least:

—  Function description

— Accessories

— Technical data

— Pin assignment/terminal point assignment
— Local diagnostics and status indicators and
—  Connection examples

Additional: Information on a specific module

Additional user manuals The additional user manuals either describe:
— Abus coupler connected to a network or
— A specific module

Each manual only describes the relevant module and/or bus-specific special fea-
tures. Being a generic manual, the “UM EN AXL F SYS INST” user manual also ap-

plies.

Quick start guides Quick start guides are available for various topics. A quick start guide describes the
startup of a system or a module step by step using an example.

Application notes Application notes provide additional information about special topics.

Up-to-date pdf

Generate PDF By clicking the “Generate product PDF” button on the Internet, you can call up up-
to-date information on the product (see Section “Documentation on the Internet” on
page 11).

These include at the very least:
—  Short description

— Technical data

— Drawings

— Approvals

10 PHOENIX CONTACT 7982_en_06
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Generate product PDF

Downloads

1.2 Documentation on the Internet

This documentation can be downloaded at phoenixcontact.net/products. Here you will find
information on each product. During your search, take into account the difference between
“Generate product PDF” and “Download”.

Click the “Generate product PDF” button to receive up-to-date selected information. It pro-
vides a short overview of the module.

The generated PDF file contains the essential product information. If you require further in-
formation, you can use the “Downloads” tab.

Under the “Downloads” tab, you can access the complete documentation and all other
downloads related to a module.

Module-specific documentation can be found in the download area for the corresponding
module.

Comprehensive documentation can be found in the download area for the corresponding
bus coupler.

1.3 Purpose of this user manual

This user manual informs you about the Axioline F system. It describes the system and ev-
erything about Axioline F module mounting and wiring regardless of a higher-level network.

7982_en_06
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The Axioline F product group

2 The Axioline F product group

2.1 What is Axioline F?

Axioline F is a modular I/O system for the control cabinet. Open to all Ethernet-based com-
munication protocols, Axioline F offers maximum flexibility. In addition, Axioline F is fast as
regards response times and installation, robust in terms of its design and mechanics, and
at the same time very easy to operate.

It is used for the transmission of process signals to a higher-level controller. Various net-
works are supported.

2.2 Features

Axioline F is fast

Axioline F features shortest response times and fast synchronous signal processing. This
reduces cycle times and helps to increase the machine output and productivity. In addition,
the control quality and as a result the product quality increases thanks to the fast signal pro-
cessing feature.

Axioline F is as fast as parallel cabling, so the speed for data transmission is determined by
the higher-level network.

— Synchronous to the higher-level network (depends on the bus coupler)

— Local bus cycle time in the ps range

— Fast I/O update times

— Fast and efficient station set-up

Axioline F is robust

Axioline F features a particularly robust mechanical design. The high electromagnetic com-
patibility, noise immunity, and low emissions ensure problem-free use in the industrial envi-
ronment and beyond.

The XC modules, including controllers, bus couplers, and I/0O modules, give you an ex-
tended temperature range. The coated modules open up even more applications.

— Vibration and shock resistant

— High noise immunity even in electromagnetically strongly contaminated environments

—  Future-proof — thanks to reduced radiation it can even be used after reducing limit val-
ues

—  Wide temperature range
— Coated modules withstand even the harshest environments
— Allimportant approvals for marine automation

7982_en_06 PHOENIX CONTACT 13
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Axioline F is easy

Extremely user friendly. Thanks to the push-in connection technology, you can wire effi-
ciently without tools — solid conductors or conductors with ferrules can be inserted directly
into the terminal. The color coding of the contact points enables fast and intuitive wiring —
this saves installation time and therefore also costs.

In addition, intelligent marking systems from Phoenix Contact simplify the individual I/O sys-
tem marking.

Clear wiring: the design supports cabling from above and below. Module replacement is
particularly fast with existing wiring.

Other properties

— High channel density

— Voltage ranges: 24 V DC (protective extra low voltage) and
up to 220 V DC/230 V AC (low voltage)

— Transmission speed in the local bus: 100 Mbps

—  Communication to the higher-level system via an Ethernet-based protocol (e.g., PROF-
INET, Sercos, EtherCAT®, Modbus/TCP)

— Very good diagnostic properties for the Axioline F system and application

14 PHOENIX CONTACT 7982_en_06



The Axioline F product group

2.3 Structure of an Axioline F station

An Axioline F station consists of individual modules that are snapped onto a DIN rail.

A controller or a bus coupler forms the head of the station. I/O modules are mounted next to
it.

Bus base modules are used for the connection of the individual modules to one another and
to the station head. The bus base modules are snapped onto the DIN rail side by side and
thus form the Axioline F local bus.

10

BN 00df 01 002 03| 004 0| 0o
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Figure 2-1 Example of an Axioline F station

1 DIN rail

2 End bracket (for securing the station; see “End brackets” on page 51)
3 Bus head (bus coupler or controller)

4 |/O modules

5 Bus base module

For detailed information about the function, properties, wiring, and parameterization,
please refer to the module-specific documentation.

L}
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24 Product description

Modules with various functions are available within the Axioline F product group.

The Axioline F modules consist of an electronic module, one or several connectors, and a
bus base module.

The electronics module can be changed without having to remove a wire from the connec-
tor.

The bus base modules are snapped onto the DIN rail side by side and thus form the
Axioline F local bus that connects the modules to one another.

The Axioline F local bus is subsequently referred to as the local bus.

L}

Figure 2-2 Components of an Axioline F /O module

Key:

Bus base module

Electronics module

Connector for connecting the supply voltage
1/0O connector

A ODN =

Versions Modules are available for the following automation tasks:
—  Controller

— Bus couplers to integrate the Axioline F station into various networks (PROFINET, Ser-
cos, PROFIBUS, etc.).

— Input and output modules for digital and analog signals

— Modules for temperature recording

— Module for open and closed-loop control, and position detection
— Modules for communication

This product range is growing continuously.

16 PHOENIX CONTACT 7982_en_06



The Axioline F product group

Voltage ranges

Axioline F modules are available for the protective extra low voltage (PELV) range and the
low voltage range. You can use low voltage and extra low voltage modules directly next to
each other within an Axioline F station.

Table 2-1 Voltage ranges for Axioline F
Voltage range Product groups | Nominal volt- Permissible voltage Examples
age used range
PELV Low-level signal 24V DC 19.2VDC..30VDC AXL F DI16/4 2F
modules
Low voltage Low voltage mod- | 110V DC/ -300VDC ... +300V DC AXL F DI8/2 110/220DC 2F
ules 220V DC
220V DC -300VDC ... 300V DC AXL F DOR4/2 AC/220DC
230 VAC 24V AC ...230VAC 1F
(50 Hz ... 60 Hz)
230 VAC 12V AC..253VAC AXL F DO4/3 AC 1F
(50 Hz ... 60 Hz)
° The instructions given in this user manual and in the module-specific documentation must
1 be followed during installation and startup.

Mounting location

Mounting

Removal

Bus connection (network)

Particularly observe:
Section “Safety notes for mounting/removal” on page 47.

The Axioline F modules meet IP20 protection and can be used in closed control cabinets or
in control boxes (terminal boxes) with IP54 protection according to EN 60529 or higher.

The compact structure means that the Axioline F modules can be installed in standard ter-
minal boxes. Please observe the mounting distances when selecting the housing (see Sec-
tion “Mounting distances” on page 62).

Each Axioline F module consists of a bus base module and an electronics module. Snap the
bus base modules onto the DIN rail without the need for tools and arrange the modules side
by side. The local bus is created automatically when the bus base modules are installed
next to one another.

Then, snap the electronics modules onto the DIN rail over the bus base modules.
See Section “Mounting and removing modules” on page 47.

Only a standard tool is necessary for removing the electronics module (e.g., a bladed
screwdriver with a blade width of 2.5 mm).

See Section “Mounting and removing modules” on page 47.

The Axioline F station is integrated in the network using a controller or a bus coupler.

7982_en_06
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Axioline F local bus

e

Connector

Connecting the supply

voltage

I1/0 connection

FE connection

Programming interface,
service interface

e

Startup+

Web-based management

There is an interface to the Axioline F local bus on the bottom of the modules. Bus base
modules are used to carry the communications power and the bus signals from the control-
ler or bus coupler through the Axioline F station. The bus base module is supplied as stan-
dard with each module.

Please note the special feature of the bus couplers:

For bus couplers with the designation AXL BK ...., the bus coupler is integrated.

For bus couplers with the designation AXL F BK..., a separate bus base module is sup-
plied in the scope of delivery.

The maximum number of Axioline F modules within a station is 63. The actual number of
modules within an Axioline F station may be limited by the supplied logic current, the current
consumption of the connected modules, and the system limits of the controller or bus cou-
pler. See Section “Maximum number of modules” on page 52.

The Axioline F modules have connectors for connecting to the power supply and the I/O.
The connectors have spring-cage terminal blocks. Suitable wires can be connected with
push-in technology (see Section “Conductor cross sections and stripping/insertion lengths”
on page 66).

The communications power for the Axioline F station is supplied at the controller or bus cou-
pler. The I/O voltage for the module is supplied separately to each I/O module (see Section
“Connecting the power supplies” on page 72).

Sensors or actuators are connected with connectors using 1, 2, 3 or 4-wire technology (see
Section “Connecting sensors and actuators” on page 77).

Depending on the module, the sensor/actuator cables are connected in one direction (at the
bottom) or in two directions (at the top and at the bottom).

At the bottom of each module there is at least one FE spring (metal contact) creating a func-
tional earth ground connection when the module is snapped onto a grounded DIN rail.

The AXC 305x controllers are provided with a programming interface, and the AXC 105x
controllers and the bus couplers are provided with a service interface. This interface is a
type B micro USB socket. In addition to providing the network interface, it enables commu-
nication with the controller or bus coupler from a PC.

AXL BK ... bus couplers (not AXL F BK ...) do not have a micro USB socket but an IFS
adapter interface. Please observe the information in the corresponding data sheet in this
case.

For information on Startup+, please refer to Section 10, “Software support” and the corre-
sponding documentation.

By means of the web-based management integrated into the controllers and some bus cou-
plers, you have the option to display static and dynamic information of the controller using
a standard browser. The status and diagnostic functions can be clearly displayed on a
graphical user interface by means of read access via a device network connection.

In addition, specific controller/bus coupler properties can be configured via web-based
management.

18 PHOENIX CONTACT
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The Axioline F product group

Diagnostics

Reset button

Parameterization memory

(controller)

1

The Axioline F system provides comprehensive diagnostics:
— Remote diagnostics

— Process diagnostics (e.g., cycle time monitoring)

— Communication diagnostics

— Module diagnostics (status of the Axioline F module)

- 1/O diagnostics (status of sensors/actuators)

For the diagnostic options of a specific module, please refer to the module-specific data
sheets.

The reset button provided on the controllers and bus couplers can only be operated with a
pointed object (e.g., a pen) and is therefore protected against accidental activation.
If the reset button is actuated during operation, the controller or bus coupler is restarted.

Using the reset button, the controller or bus coupler can also be reset to the default settings.

For more detailed information on the reset button, please refer to the module-specific doc-
umentation.

The controllers have an integrated parameterization memory. Alternatively, it is possible to
use a plug-in parameterization memory in the form of an SD card or USB stick.

°
1

For more detailed information on the parameterization memory, please refer to the user
manual for the controller used.

2.5 Intended use

Axioline F controllers, Axioline F bus couplers, and Axioline F 1/0 modules should only be
used according to the instructions in the module-specific documentation and this user man-
ual (see Section “Technical data” on page 107). Phoenix Contact accepts no liability if the
modules are used for anything other than their designated use.

7982_en_06
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2.6 Approvals

For the latest approvals for a module, please visit phoenixcontact.net/products.

° Observe any notes and restrictions for the approvals in the module-specific package slip
1 or in the module-specific documentation.

Search for approvals of a When searching for the approvals of a specific product, please proceed as follows:
product e Enter the order designation, a part of it, or the order number in the search window.

OGEHECDOO@O o =3

Figure 2-3 Searching for order number 2688310

e Select the product.
e Switch to the “Approvals” tab.

The current approvals of the product are listed.

1/O module - AXL F DI16/1 1H - 2688310 PHOENIX CONTACT

Axioling F digital input module, 16 inputs, 24 V DC, 1-wire connection method (including 586 Fulling Mill Road
bus base module and connectors) Viddletown, PA 17057

(800) 888-7388

Generate product PDF

" Available
sale
N
Approvals
UL Listed / = cUL Listed / wEAC/ wclUlus Listed
Approval details
2 http://database.ul.com/cgi-bin/XYV/template/ LISEXT/" desx.htm FILE E 140324
@ UL Listed
% Back to top
@ http://database.ul.com/cgi-bin/XYV/template/L jex.htm FILE E 140324
‘@ cUL Listed
x Back to to
EAC
=
"@" cULus Listed
* Back to to

Figure 2-4 Current approvals of product 2688310
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The Axioline F product group

Search for all products
that have a specific ap-
proval

When searching for products that have a specific approval, e.g., GL or ATEX-approved
products, please proceed as follows:
e Enter AXL F, for example, in the search window.

O e8RS o0@O - [“suchen |

Figure 2-5 Searching for AXL F

e UL approvals are listed directly; for other approvals, open “Approvals, More Options”.
* Activate the checkbox of the required approval and confirm the selection with “Submit”.

— Approval

[7] euL Listed (83)
7] cUtus Listed (63)
[7] UL Listed (63)

Submit
dose X
— Type Approval
Medular| [ EAC (29) [ GL-swW (22)
Axioline ! F owv (28) 7] ABS (14)
[F] B3H (27) [] Functional Safety (2)

— Netw
. [[] NK (25) [T] PROFIBUS (2)
Axicline |

GL (24) [] ATEX (1)

Bv (23) [7] PROFINET (1)

i
FROFINE  [[] RINA (23) [] EtherCaAT (1)
More OBt g (22)
Submit
+ Func
Figure 2-6 Selecting GL approval

This results in a list of all modules that have the selected approval.

7982_en_06
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Axioline F modules at a glance

Examples:

Examples:

3.1

Previous designation:

Product
group

AXL
AXL
AXL

Function

BK
DI
RTD

New designation:

Product
group

AXLF
AXLF
AXLF
AXLF
AXLF
AXLF
AXLF
AXLF
AXLF

BK
DI16
DI16
Al4
DO8

DO4
DOR4
DI8

PSDO8

Axioline F modules at a glance

System

PN

Function and number
of inputs of outputs

Axioline F order designation

The order designation helps you to identify the function of a module.

Number of Conductor | Exten-
inputs or out- connection | sion
puts
16 4 -ME
8
Conduc- Function Housing
tor con- extension
nection
PB
Al HS 1H
/4 2F
I 1H
/2 2A 1H
/3 1F
/3 AC 1F
2 AC/220DC 1F
/2 110/220DC 1F

7982_en_06
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Table 3-1 Structure of the order designations
Product group AXL Axioline F (previous designation)
AXLF Axioline F (new designation)
Function BK Bus coupler
° AXLBK... :BKhousing
L | |AXLFBK...: F-BK housing
DI Digital input
DO Digital output
DOR Relay output
SDI Safe digital input
SDO Safe digital output
P(SDI, SDO) | PROFlsafe
Al Analog Input
AO Analog output
RTD Analog input for the connection of resistance temperature detectors
UTH Analog input for the connection of thermocouple sensors
CNT Counter
INC Incremental encoder input
SSI SSl interface for absolute encoders
RS UNI Communication module for serial data transmission via RS-232 or via RS-
485/422
PWR Supply
Number of inputs or out- 1..64 1 channel ... 64 channels
puts
Function extension PN PROFINET
(for bus couplers (BK): S3 Sercos
bus system/network) PB PROFIBUS DP
EC EtherCAT®
ETH Ethernet (Modbus/TCP)
EIP EtherNet/IP™

24 PHOENIX CONTACT 7982_en_06




Axioline F modules at a glance

Table 3-1 Structure of the order designations [...]
Function extension HS High speed
(for other modules) XC Extreme ambient conditions
S Speed
I Current
U Voltage
2A 2 A outputs
FLK FLK connection
AC Low voltage range AC
(nominal output voltage 230 V AC)
AC/220DC Low voltage range AC and DC
(nominal output voltage 230 V AC, 220 V DC)
110/220DC | Low voltage range DC
(Nominal voltage 110 V DC, 220 V DC)
Connection technology (for | /4 4-wire technology
digital modules only) /3 3-wire technology
/2 2-wire technology
" 1-wire technology
Housing 1F 1 terminal field, F housing (wide housing),
cable outlet at the bottom
2F 2 terminal fields, F housing (wide housing),
cable outlets at the bottom and top
1H 1 terminal field, H housing (narrow housing),
cable outlet at the bottom
2H 2 terminal fields, H housing (narrow housing),
cable outlets at the bottom and top
Extension (only for previ- ME Module electronics (without bus base module and without connector) - as

ous designation)

areplacement item

e

The standard modules are supplied with bus base module and Axioline F connectors. The
connectors are mounted to the electronics module, and the bus base module is supplied
as a separate part.

Bus base modules are also available as replacement items.
Please refer to the download area for the module at phoenixcontact.net/products to see
whether a module-specific connector set is available as a replacement item.

7982_en_06
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