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PLCnext Technology .

Getting started and writing your first program
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Useful resources - User manuals and data sheets

AXLF AI2 AO2 1H AXL F DI8/1 DO8/1 1H
Axioline F, analog input and output module, Axiol nd
2inputs, 2 outputs.

— L — = db_en_axl_f_ai2_ao2_1h_106048_en_05
== ' "V db_en_axl_f_di8_1_do8_1_1h_8670_en_02
" UM_EM_AXL_F_SYS_DIAG_8663_en_03
== " UM_EM_AXL_F_SYS_INST_7982_en_09
— | e e = um_en_axc_f_1152_2152_107708_en_05

Tho ftrtnos of e s can ba set o incressa roiseim- yped

These can each be found under the
“downloads” section for each of the
components used in this system

They will help clarify wiring points, etc.

Axioline F:
Diagnostic registers, and Axioline F: system and installation

) . error messges
User manual
User manual

0-00--0-00-WQ-QI PE@DOOIEEOI@oI@SIoEGDd
e
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Hardware — PLCnext Starter Kit

AXC F 2152 STARTERKITS - Order
1046568 (White Board Demo)

Standard Axio F DI/DO and AlI/AO
combo modules

or

1188165 (Black Board Demo)

Smart Element I/O — DO, DI, Dummy, Al O-
10VDC




Connect to internet via WiFi, and to PLCnext
controller via Ethernet cable




Configure your computer to communicate with the PLCnext controller

Alarms & Clocl

Avolin

C o

Settings - =] X

* From your Windows computer’s

balenaEtcher

Start menu, go to Windows Settings
=
5 = Calculator | Find a setting
"« . ”
* “Settings B fypeterciosn | 2T o o

,:—-_‘El Devices

Bluetooth, printers, mouse

e “Network and Internet”

<« Settings - [m] X
Network & Internet
Wi-Fi, airplane mode, VP

| ‘Fi"[ a setting

=, Personalization
B Background, lock screen, colors Network & Internet
8= Apps

8= Uninstall, defaults, optional features | B Status

e “Ethernet”

“ . ” - WiR g ety o
* “Change Adapter Settings gt avrses [ 2
@ Ethernet
7 Dial-up Ethernet 2
Not connected
°® VPN

Ethernet
Not connected

g Airplane mode
«)  Mobile hotspot
Related settings
+ Change adapter options

@& Data usage

@ Proxy Change advanced sharing options

Network and Sharing Center

Windows Firewall

Have a question?

Troubleshooting network connection issues

Q@ Get help




Configure your computer to communicate with the

PLCnext controller

] }' Metwork Connections

1 E-' » Control Panel » MNetwork and Internet » Network Connections v
COrganize «
L_'. Bluetooth Metwork Connection L_’ Local Area Connection L_'. Local Area Connection 3 L_’ Wireless Metwork Connection
N Mot connected - Enabled o= Metwork cable unplugged - pheenixcontact.com
Bluetooth Device (Personal Area .. '?’f Intel(R) Ethernet Connection 1219, 3 @ MCP Secure Client Virtual NDISG.2... dﬂn Intel(R) Dual Band Wireless-AC 8.
& Network Connections - O
1 & > Control Panel > Network and Internet Network Connections O
Organize v S v i |
-~ Bluetooth Network Connection - Ethernet ~ ftnernet 2 - Ethernet 3
LE Pulse Securev . L! W\-FI
-~ enix L -~

* Double-click on “Local Area Connection” or “Ethernet”
(depending on your OS) to configure that connection to be
able to communicate with the PLChext controller

4items

aB

% |

Search Network Connections

-

O

i |

® ©° x

1]
™

Local Area Connection Status

General
Connection
IPv4 Connectivity: Mot Connected
IPvi Connectivity: Mot Connected
Media State: Enabled
Duration: 00:00:00
Speed: 0 bps
Activity
sent L-..ﬁ"‘. Received
=
Packets: i i
®) eroperties ®0Disable Diagnose
Close

(3




Communicating with the PLCnext controller
Setting a fixed IP address on your computer’s Ethernet adaptor

B Local Area Connection Status w T“: Local Area Connection Properties >
™

Metworking A thentication  Sharing

General
Connect using:
Connection & Intel{R) Ethemet Connection 1219-LM
IPv4 Connectivity: Mot Connected
IPve Connectivity: Mot Cornected
- . . . This connection uses the following items:
Media State: Enabled Click on Properties here... : _
Duration: Q00000 ]? Mpcap Packet Driver (MPF) ~

4 Npcap Packet Driver (NPCAF)
Speed: Ob ;

pes P e 43 Q05 Packet Scheduler

- ..click this — % oot sevee

Imtemet Protocol Version 4 (TCP/1Pv4d)
O 2 Microsoft Network Adapter Muttiplesor Protocol

. Microsoft LLOP Protocol Driver v
Ay \ ..and then here . ’

— . i I ﬂ "." I-I i St "
Sent k! ——  Received nsta ninsta roperties <
-

e Description

o | Transmission Control Protocol/Intemet Protocol. The default
Packets: 0 I 0 wide area network protocol that provides communication
across diverse interconnected networks.

E;‘Pruperﬁes GDisabIe Diagnose
A

Close oK Cancel




Communicating with the PLCnext controller
Setting a fixed IP address on your computer’s Ethernet adaptor

U Local Area Connection Status X r
General
Connection
IPw4 Connectivity: Mot Connected
IPwE Connectivity: Mot Connected
Media State: Enabled
Duration: 00:00:00
Speed: 0 bps

Activity
Sent L“ L Received
=
Packets: 0 0
]
) Properties ¥ Disable Diagnose
Close

* Click on “Use the following IP address:”
* Typein 192.168.1.xxx

| .“, Lecal Area Connection Properties

“Internet Protocol Version 4 (TCP/IPv4)

it n v g+

@ Intel{R) Ethemet Connection 1215-LM

This connection uses the following tems:

X

IE“ Npcap Packet Driver (NPF)

93 Npcap Packet Driver (NPCAP)

i TQ05 Packet Scheduler

NI Juniper Network Service

$H e oo Verson 4 TCP/Pvd)

[0 s Microsoft Network Adapter Muttiplexor Protocol
. Microsoft LLDP Protocol Driver

L4

~

W
>

Install... Uningtall

Description

wide area network protocel that provides communication
across diverse interconnected natworks.

0K

Transmission Cartrol Protocal/Intemet Protocol. The default

Cancel

* The value for xxx can be anything between 1 — 254, except 10
* (192.168.1.10 is being used by the PLCnext controller)
* The Subnet mask number should automatically fill in

* If not, type in the number shown
e Click Okay

Internet Protocol Version 4 (TCP/IPvd) Properties
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: [192.168. 1 .111 |
Subnet mask: | 255.255.255. 0 |
Default gateway: | . . . |
Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: | . . . |
Alternate DNS server: | . . . |
[Jvalidate settings upon exit Advanced...

Your computer’s Ethernet adaptor is now configured with the
, and will be able to communicate with

above fixed IP address
the PLCnext controller




Communicating with the PLCnext controller
The PLCnext controller ships with a default IP address: 192.168.1.10

 We can communicate with the PLCnext controller by
simply entering an IP address into a browser.

* If we want to change the IP address, we must use
PLCnext Engineer to do so.

e We will download and install PLChext now.

10



Software - PLCNEXT ENGINEER - 1046008

. - Don’t place an order for the software, just download
. | it from the Phoenix Contact website!
- https://www.phoenixcontact.com/online/portal/us

) i |- Software Archive
i g =
. Description Language Revision

'?

0
< i
| : ] [exe, 551 MB] Software Archive Internaticnal P02 B
— % @ 1 _ PLCnext Engineer 2 LTS: PLCnext Engineer is the modular

§ ; software platform for PLCnext Control devices. It covers the

> ineer

thle’;tsff"le technical disciplines needed tc configure, develop, and start up
_‘—@W’@‘ an automation application.

c@Oo°
L PLCnext_Engineer_Setup_2 _LT5_&4bit.exe

Use the latest software. PLCNEXT ENGINEER has
extensive backwards compatibility with older firmware

11



PLCnext Engineer — programming software

4 :
Paint 3D

- Phoenix Contact

T e Once installed,* The PLCnext Engineer software will be
B rio oo visible under the Phoenix Contact folder after clicking on
I PcrexcEngineer 202001 the Windows symbol at the bottom/left of the screen.

. PLCnext Engineer 2020.3
. PLCnext Engineer 2020.6.2

. PLCnext Engineer 2021.0.4

It is possible to have multiple versions of PLCnext
Engineer installed if necessary

. PLCnext Engineer 2021.3.1
. PLCnext Engineer 2021.6.2
. PLCnext Engineer 2021.9
. PLCnext Engineer 2022.0.1
m PLCnext Engineer 2022.3

m PLCnext Engineer 2022.6

3 PLCnext Engineer 2023.0

* Once the software has been downloaded and unzipped, right-click and choose “install as Administrator”
o7
Sty e for best results.

el prosecT+ 28
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https://www.phoenixcontact.com/online/portal/us?uri=pxc-oc-itemdetail:pid=1046008&library=usen&tab=1&requestType=product&productId=1046008&productDetection=true&redirectTarget=country&redirectTo=US

Software and controller —ensuring compatibility

* Now that the PLCnext Engineer programming * Enter your PLCnext controller’s IP address into
software has been downloaded and installed, the address field of your browser.
let’s take a look at the PLCnext controller’s « (The default IP address is 192.168.1.10)

web-based management to note the * Make sure your laptop is set up to talk to the

firmware version PLCnext controller. See previous pages if you

* If the firmware is older than the PLCnext need to change your laptop’s IP settings.

Engineer software, then we may want to
update the firmware

* PLCnext Engineer will allow the programming
of older firmware, as long as you select the
proper icon. But updating gives you access to
bug fixes and new capabilities



Access the PLCnext controller’s internal webpage

When you’ve entered the PLCnext controller’s
IP address in the browser and hit enter, you will
get an error like the one shown here (Microsoft
Edge browser).

* In this case, click “Details”, and then ignore
the warnings about the site potentially being
unsafe, and proceed to the PLCnext
controller’s web interface.

= O m M Certificate error | httpsy//192.168.0.10/welcome/ T Y= A

This site is not secure

This might mean that someone's trying to fool you
or steal any info you send to the server. You should
close this site immediately.

[ Go to your Start page

Details

Your PC doesn't trust this website’s security
certificate.

The hostname in the website's security certificate
differs from the website you are trying to wisit.

Error Code: DLG_FLAGS_INVALID_CA
DLG_FLAGS_SEC_CERT_CN_INVALID

Go on to the webpage (Not recommended)

14



Access the PLCnext controller’s internal webpage
(Open a browser, type in: 192.168.1.10)

&~ — O ?m &) Certificate error https://192.168.1.10/welcome, DAe = I e -

-
\J
.0’ ~ -
- -
I N\
\
»
Sy

enhanc ~

your auto"- ‘tblllklng

- - -
| l- ou
-

-
- .

PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[JDo not show this page in the future and go directly to the WBM

Note: You will get a warning from your browser that this may not be a safe site. It is safe. Proceed.

15



We will access the configuration pages. Skip to the Appendices for more information about the other links.

Click to access the
web-based Click here to reach

management the PLCnext section
configuration of the Phoenix
screens of the Contact website*

PLCnext controller

Thank you note Click to access the
PLCnext user

community on the
internet™

PLCnext Control
Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open
control platform, which provides completely new levels of your freedom for automation.

[1Do not show this page in the future and go directly to the WBM

* Internet connection is necessary concurrently with your connection to the PLCnext controller. For example, WiFi
connection to the internet, while the laptop’s Ethernet adaptor is attached to the PLCnext controller.



< C O A Notsecure | hitps;//192.168.1.10/welcome/ Qr % » 0 o

0 Facebook m AT&T eMail ) Outiook M Gmail [ Linkedin /2 Sprout Finances PLCNext Olivet [Q Programming usin... Home [ﬂ mGuard Secure Clo... AML 8 JobListPhoenix @) The Prettiest Town . »

- \ . ®
8/ N CPU | State

‘- 17% | RUN | 38%
®

enhance
_)/OUI" auto

| s u

3
Eo

PLCnext Control

Many thanks for choosing a controller with PLCnext Technology. Discover the advantages of this open control platform, which provides completely new levels
of your freedom for automation.

(1 Do not show this page in the future and go directly to the WBM



Please login with your username and password.

Username

Password

|Enter Username 4

|Enter Password -

admin
(check the face of your unit)

The password to the PLCnext
controller is found on the face of the
unit, directly above the QR code.

This password is unique to each unit.

18
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AXC F 2152
2404267

' ﬂ Tip of the day

PLEASE check regularly:
- Product downicad arca for FIRMWARE UPDATES
- PSIRT webpage for known SECURITY vulnerabilities
For more information see meny item “Help® (PLCnext Engincer and WaM).

+ Overview

— Diagnastics

Local Bus
MNatifications

Proefinet

— Configuratson

Network

PLCnext Stare
Profickuc Services
Date anc Time
System Services

Wieh Services

- Security

Certificate Authentcation
Frewad

SD Care

Security Prafile

Sysfog Configuration
Uszer Authentication

LOAP Configuration

— Adminstraton

PLCnext Apps
Femware Upcate

Lscense Management

Note the firmware version of the PLCnext contraller. Knowing this will help set
up the project in PLCnext Engineering programming software. If the version is
older than the PLCnext Engineer programming software, you’ll need to update
the firmware

£ 2017 PHOENIX CONTALCT Legal Enformation

19



:
e O b @6 e @& o o

HW: 02 FW: 2023.0.0 LTS
MAC: OD:AD:45:A0:82:A8

Project Name: ---

AXC F 2152
2404267

+ Overview

— Diagnastics

Local Bus
Natifications

Profinet

— Configuration

Network

PLCnext Stare
Profickiog Services
Date anc Time
System Services

Wieh Services

‘-seamtv

Certificate Authentication
Frewad

SD Care

Security Prafile

Sysfog Configuration
Uszer Authentication

LOAP Configuration

— Adminstration

PLCnext Apps

Femware Upcate

Lcense Management

ﬂ Tip of the day

PLEASE check regularly:
- Product downicad area for FIRMWARE UPDATES
- PSIRT webpage for known SECURITY vulnerabilities

Far more information see meny item "Help® (PLCnext Engincer and WBM). |

If a Firmware upgrade is needed, this page is accessed by clicking
on the “Administration” menu item, and then on “Firmware
update”. The latest Firmware file (as well as several older vintages)
are found on the Phoenix Contact website, under the downloads
section under the PLCnext product page. (This is accessible from
the start screen of the PLCnext controller).

£ 2017 PHOENIX CONTACT  Legal Information

20



Verifying firmware revision

Firmware Download . .
* Access the appropriate product page on the Phoenix

Contact website, navigate to “Downloads”, and
download the latest firmware.

Firmware version 202

Description Language Revision .
[zip, 117 MB] 1000 * Once downloaded, unzip and RUN the executable.
Firmware . H H H
You will then see the appropriate firmware file to load
hecksum:
SGH{‘:A&;D%Etp:e?'#cdl:dD?4?b9&28&|bSSchEacE‘Z11?22?89&&6{:&33{:55525091:3?11 on the PLcneXt contrO”er'
AXC F 2152 FW2020 3 1.zip
k. Top of page
AXC F 2152 Information
. 2404267
Once the firmware has been loaded, and General Data
the PLCnext controller has been rebooted, | e ——
check the device’s web-based management vender Phosmi Contect GmbH & Co. K&
. i . L8 Address Flachsmarktstr. 8, 32825 Blomberg, Germany
tO Verlfy the flrmwa re IS Up tO date- Intermet hitp://www.phoenixcontact.com
= Information Type TR I
General Data Qarder No. 2404267
Metwork Configuration Serial No. 1361738474
H 'u"l.l': Gzl Fw : _:'_lcl_:'l - . Firmware \fersi-on 202 j
M_Iﬁ.c: _AE : ?4: 1 D : I:I E : E 1 :? 5 + Diagnostics Hardware .Versmn 02
FPGA Version 1.1.72

+| Configuration

21




Back to PLCnext Engineer

* Having verified we have the proper firmware revision running on the PLCnext controller, you can
leave the web browser open or close it.

* Open PLCnext Engineer software.



PLCnhext Engineer

[ PLcnext Engineer
Fle  Bdas  Hep

[JeONTAG

e

| OG0 0 @B 0 0 B ® 060G ¢ 'O 'O ¢ OO VGO ‘OO
IN:

INSPIRING INNOYATIONS

* Opens to this start page PLCnext Engineer 202
(Build 4.7.1144.0)

* Load existing project from e— —— p——

C:\Users\..\Projects\PLCNE training project powex

left section (not applicable ki g s e

Welcome to PLCnext Engineer
The Start Page weicomes you introducing PLCnext Engineer. The Start Page Is shown every time you start PLCnext Engineer and is automatically closed when opening or creating a project

AXC F 1152 v00/ 2020.6.0
M C\Users\Publict. \Projects\PROJECT4a powex Recent projects
u n t I I yo u h a Ve C re a t e d a n d C:\Users\.\Email_Dispatcher_Wastewater powex The 'Recent projects' list shows the projects that you have recently opened in PLCnext Engineer. Click the project name to open the desired project
. C:\Users\Public\.. \Projects\Conveylin_R_01 pwex Proj,ci templates ; .
S a Ve d p rOJ e Ct S ) The 'Project templates' list provides a list of predefined project templates to help you get started. Selecting a project template creales a new PLCnext Engineer project with the desired controller type already added
Further help
AXCF1152v00/2021.00 If you do not know what to do after a project is opened, you can find further help here.

e Start a new project from
middle section, with a
head start (be sure to
choose correct hardware
from list)

AXC F 2152 v00/ 2020.6.0

AXC F 2152 v00/ 2021.0.0

ITXXY .

AXC F 3152 v00/ 2020.6.0

* Help accessible from right-
most section

) &

AXC F 3162v00/2021.0.0

w -

£

23



Creating a project in PLCnhext Engineer

mPHGNIX

L]

e Get started by selecting
one of the options in the PLCnext Engineer 202 ...
middle section. (Bid 4.12200.0)

Project templates Need help?

* Match the hardware and . :
firmware revision with AXGF 116200/ 2021.0.0
the software’s revision
(or make a selection with
newer firmware than the
software version you are
using)

Welcome to PLCnext Engineer
The Start Page welcomes you introducing PLCnext Engineer. The Start Page is shown every time you start PLCnext Engineer and is automatically closed when
opening or creating a project.

Recent projects
The 'Recent projects’ list shows the projects that you have recently opened in PLCnext Engineer. Click the project name to open the desired project.

Project templates
The 'Project templates' list provides a list of predefined project templates to help you get started. Selecting a project template creates a new PLCnext Engineer

AXC F 1152 v00 / 2021.9.0 project with the desired controller type already added

Further help
If you do not know what to do after a project is opened, you can find further help here.

AXC F 2152 v00/ 2021.0.0

AXCF 2152 v00 [ 202"

= e

-A ‘0 W W W W

AXC F 3152 v00/ 2021.0.0
L | v

Visit our web site for more samples, templates, and updates!

24



Initial setup

* This will be the initial
programming screen

1. Double Click ———
“Project” under the
“PLANT” section.

PLCnext Engineer - PROJECT1.pcwex

Edit View Project Extras

B

~ [ Project
- axc-f-2152-1 - AXC F 2152 '

» PLCnext (2)
PLC

» {_HMI Webserver

SorPcua

Profinet (0}
Asioline F (0)

Window Help

b B e

BEOQ=EEEMB

gl [

KA w
YAk

~ [i= Programming (286)

~ [ Local (1)
Data Types
Functiens & Function Blacks
> [ Programs (1)
Extended (72)
|EC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

> PLCnext Components & Programs

> £ Network (417)

v i HML(33)

~ [ Objects (12)
Button
Check Bax
Ellipse
Line
Linear Gauge Scale
Polycurve Path
Polyline Path
Radial Gauge Scale
Rectangle
Symbol List
Text
Text Input
Local

3 £/ Libraries (1)

25




Initial Setup

1. Click on the expansion
arrows for “Project” and
“axc-f-2151-1” to open
all the menus for
“PLANT”

W PLCnext Engineer - C:\Users\tthayen\AppDataiRoaming\PHOENIX CONTACTIPLCnext Engineeri2023.0\NEW\PROJEC T10.pcwex

File Edit View Project Exiras Window Help

L]
b s T O

(%) online Controllers

&% 1P subnet  [*] Version Informatio

2. Displayed is the jvcg e e . Settings
o M 124
Settings™ Menu. No > () PLCnext 2) o sutmet sentity
i IEC 61131-3
changes to be made > E)HM Wb Server - Network name: @ ==
&+ OPC UA
here ¥ Profinet (0) Domain(s). @
BE axioline F (0 Scan sources .
. 7, . =] PLCnext Compaonents (0) range
3. Click on “Online Scan cetas o —
Controllers” to open the e £na P address: @ 2 16 1 2
communication menu Subnetmask @ 255 255 255 0

Default gateway: @

26



Align program communications with controller

1. Click on the down arrow
to select which PC
ethernet port is the
programming port

2. Click in the blue box that
says “select online device
here” then choose the
device that is shown (in
the 2" row).

1. Note: Occasionally only
one row will appear with
the information, just
select the device

The two rows should then
collapse to one, with the
device from the second row
shown in the “Name of
station” column.

3. Click the symbol indicated
by the arrow to scan the
network.

Under the status column,
there should now be a
checkmark.

[B PLcnext Engineer - C:WUsersitthayer\AppDatalRoaming\PHOENIX CONTACTIPLGnext Engineeri2022.ONEWIPROJECT10.pcwex

File Edit View Project

Extras  Window  Help

EPHGHIX

COMPONENTS

—
o

== -
EMEHE REME
[ Project X
K2 W o ) o - -~
Ky AR < ©% Seftings 5= |PSubnet [ | Version R0~ Online Controllers v O
v [ Project -
0 Online Controllers ¥ - 0O X

v || axci2152-1 - AXC F 2152

3 5 Programming (300)

} [& PLCnext Components & Pro

> § Network (511)

> i HM(34)

)[] PLCnext (2) Select v Y Search J
EEEIEC 61131-3
¥ (LD HMI Web Server
'.E“OF’C UA ‘ Name of station (Project) { | IPaddress Subnet m leway ‘ Type: ‘ Revision ‘ Status ‘ Nam nling) « | IP address ‘ Subnetmask | Default gateway ‘ Type | Rey|
%Pmﬁne“o) |axc—f—2152-1 192.168.1.10  255.265.255.0 ‘ AXCF 2152 ‘ 0/2022.0.0 ‘ -] ‘ Select online device here | ‘ | ‘ |
1 Axioline F (0)
=]l PLCnext Components .
' Network scan icon
Note: If you had desired another IP address besides the
default, you would make that change in the appropriate
Project area in PLCnext Engineer. It would be shown and
would take effect once the project was downloaded to
. the PLCnext controller. .
MESSAGES M A X
= Emorlist [ Project Log Online Log Safety Log Y  Search J

3 [ Libraries (1)

FIQEEEFHEGE g

oemors, 0wamings [ I 100% — —




Downloading the project to the controller

[l axc-+-2152-1 1 Axicline F %

EEProject x

axc-f-21¢

1. Right-click the axc-f-2152: AXC-F-2152

EA wid

L IS Cockpit Setfings Data List Il Statisfics
to expose the dropdown menu v 5 Proiect —
ot aJ(c—f—E‘“"_’ - Py |
. . . rv Connect / Disconnect I -
2. Click on “Write and Start Project” to > ey £ to~ W
download the project to the controller. > D1 [ LogonLogon fiagnostics and status ind
. . . i P FCO
This will download the project, and hence v Il o0
b Write and Stari Project F5 '
the IP address to the PLcneXt Contro”er' 4 . rite and Siart Project (with Sources) Ciri+F5 F @
Since we have not changed our IP address $g Wite and Start Project Changes m
from the defaUIt, there |S no need IIWrite 4-" Wite and Start Project Changes (with Sources) -
and Start Project” at this point, but itis a % Doete oo BG
task we will need to do often, so we might o
as well practice here. EO
. . Utilization
3. Right-click the axc-f-2152:AXC-F-2152 vemony

and then “Disconnect”

Retain memory
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Select and add I/O modules
Standard Axio F I/O (white demo board)

* |f you have the black demo
board with Smart Elements —
jump ahead 2 pages

* Double click on “Axioline F” in
the PLANT section

* Click on “Device List” tab
(notice the table is blank)

* Under the COMPONENTS
section, expand “Network”
and the submenus until you
find the module(s) you’ve
added to the controller
hardware.

Cnext Engineer - C:\Users\Public\Documents\PLCnext EngineenProjectsiPLCNE training project pewex

EGl  View  Project  Exras  Window  Help
3 - =5
i@ ¥Oh' o x "AHE%YS = n

x Project X axC-1:2152-1 / HMI Webserver X Page X  [w Application X axc4-2152-1 / PLChext X
w = )
FEg= - 4 Wo setings iy Device List =] Data List
| Project N N
Device List

+ lpaxc+4-2162-1 : AXC F 2152

» [7) PLCnext (2) # Type

imiIEC 61131-3 1 B AXLFDIs1 DOBM H
} 9HMIWeb Server 2 | B | LFa2ac2tHRey s=02100 ~

~1+0PC UA
e vy
~ M Axioline F (2)
B dio-1:AXLF DI
M aio-1: AXLF Al

I » [ Frogramming (277)

¥ [ PLCnext Components & Programs (0)

v (@ Network (457)

» 5 Local (0)

~ [l Axiocontrol (108)
w [ Devices (108)

~ @ Devices
~ [B Axiocontrol
w [ Devices
~ [ Phoenix Contact
~ i AXLF
[ Analog input
[ Analog input and output
[&@ Analog output
[ Digital input
[& Digital input and output
[ Digital output
[\ Function
[ Galeway
& Master
[ Profisafe

~

[ Pulse width modulation
v

LilAXL F A2 AO2 1H Rev. >= 02/1.00
B AXLFAI11HReyv >=0111.00

B AXLFAMIXC 1H Rev. >= 001100

B AXLF AU 1H Rev. >= 01/1.00

B AXLFAI4 UXC 1H Rev. >= 00/1.00

[ AXL F AIB 1F Rev. >= 00/1.00

[ AXL F AIB HART XC 1F Rev. >= 00/1.00
[ AXL F AIB W 1F Rev. >= 02/1.30

[ AXL F AIB XC 1F Rev. >= 00/1.21

B AXLFAO$ 1H Rev. >= 01/1.00

! AXL FAD4 1H Rev. >= 011110
B AXL FAO4 XC 1H Rev. >= 00/1.00
B AXL F AO4 XC 1H Rev. >= 001.10
[ AXL F AOB 1F Rev. >= 03/1.30
™ AXL F AOB XC 1F Rev. >= 00/1.21

o=
O

v [am PNoenix Contact (10&)
= Axiocontrol (15)
v [ AXL F (58)
} [mm Analag input (4)
W [g§ Analog input and oufput (1)
B AXLFAIZAO2 1H Rev. >= 02/1.00

} [ Analag output (3)
» [§§ Digital input (9)

~ & Digital input and output (5)
—=p M AXLF DIBA DOSM 1H

* Drag the modules and drop—
them on the “Axioline F”
under the PLANT tree

* ORclick on the first
unassigned row (see large
arrow) and select module
from the drop-down list that
appears

B AXLF DI&/3 DOS3 2H

B AXLF DI16/1 DOB2-2A 2H
B AXL F DI16/1 DO16M 2H
M AXL F physcial

[ Digital output (10)

[ Function (&)

[ Gateway (4)

= Master (1)

= Profisafe (2)

= Pulse width modulation (2)
& SafetyBridge (3)

&= Senal communication (1)
[ Strain gauge (1)

= Temperaiure input (6)

W e AW COWET S4an

WOW W W W W W W W W
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Verify that I/O modules have been added to program

* Notice the relevant modules
appear — nested under the
“Axioline F” in the PLANT tree

* And they are shown on the
Device List in the middle of the
screen.

* Jump ahead to page 33 to
“Verify Connection between
controller and program”

W PLCnext Engineer - C:\Usersitthayer\AppDatalRoaming\PHOENIX CONTACT\PLCnext Engineeri2023. OINEWIPROJEC T10.pewex"

File Edit View Project Extras Window Help

EAEHE O X &N il

¥ axe-2152-1 1 Axioline F

LY T
[4 WLt

—
_'

¥ Setings iy DeviceList = Data List

v [ Project
v I axct-2152-1: AXCF 2152 |
» (7} PLCnext (2)

# Type Function | Location

iiIEC 611313 T 1 B AxF 010081
¥ (L HMI Web Server
+10PC UA 2 B AXLFAIZAOZ 1HRev >= 021100
Profinet (0) 3 Select ivpe here
v M Axioline F (2)

M dio-1: AXLF DI&1 DOBM 1H
._ aio-1 - AXL F AI2 AD2 1H
=J pLCnext Components (0)
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Select and add I/O modules

Smart Elements I/O (black demo board)

 Double click on “Axioline
F” in the PLANT section

* Click on “Device List” tab

(notice the table is
blank)

File Edit View

= .

* Under the K2
COMPONENTS section, v B Project

expand “Network” and

the submenus until you » () PLCext (2)

. 32 IEC 61131-3
find the module(s) > () HMI Web Server
you’'ve added to the “kOPCUA
controller hardware. 75 Profinet (0)

| | Axioline F {4) |

e Drag the modules and
drop them on the
“Axioline F” under the
PLANT tree

* OR click on the first
unassigned row (see
large arrow) and select
module from the drop-
down list that appears

Project

w Il axc-f-2152-1 - AXC F 2152

U do-1: AXL SE DO1
0 di-1 : AXL SE D&/
¥ sys1:AXLSESC-
B a1 :AXLSEAI4 U

B PLCnext Engineer - C:\Usersitthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineeri2021.0

Extras

-

"l axc-f-2152-1/ Axioline F %

Window Help

LT T e
b B e 3

r= Device List =] Data List Q

Tepe

AXL SE DO16/1 Rev. »= 00/1.00
AXL 3E DI16/1 Rev. == 00/1.00
AXL SE SC-ARev. >= 00/1.00

AXL SE Al4 U 0-10 Rev. == 00/1.00

Select type here

KA W 4—
K AR —

¥}
T
A

K

3} [ Programming (289)

> [gm PLCnext Components & Programs (0)

v & Network (457)

» & Local (0) -~
~ [ Axiocontrol (108)
~ [gm Devices (108)
“ [gm Phoenix Contact (108)

» [gm Axiocontrol (15)

» [ AXLF (58)

» [am AXLF XC(18)

~ [gm AXL SE (17)

~ [ Analog input (2)
¥ AXL SE Al4 | 4-20 Rev. >= 00/1.00

¥ AXL SE Al4 U 0-10 Rev. >= 00/1.00
b O]

> [gm Counter (1)

w [gm Digital input (2)
a — 0
U AXL SE DI16/M1 Rev. == 00/1.00

» [gg Master (1)
‘& Position detection (1)
mm Profisafe (2)
» [gg Sernal communication (1)
v [f@ System (2)
! _AXLSE SC Rev >=00

| AXL SE SC-ARev. >= 00/1.00 I

> [gm Temperature input (1)
v E avinline E Drofinat 11811 v

> FiHMI(34)
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Verify that I/O modules have been added to program

* Notice the relevant
modules appear —
nested under the
“Axioline F” in the
PLANT tree

* And they are shown on

¥ axc-1-2152-1 / Axloline F X

v Settings ¥y Device List =] Data List

roject
| axc1-2152-1 . AXCF 2152

H H H > PLC 1(2
the Device List in the Fi.’-'EC e # Type Function
i - : 0 16/1 =

middle of the screen. > G5HMI Web Server 2 sl el

3+ 0PC UA 2 AXL SE DI16/1 Rev. >= 00/1.00

Profinet (0) 3 ' AXL SE SC-A Rev. >= 00/1.00
L )] 3 /
v I Axioine I (4) 4 AXL SE Al4 U 0-10 Rev. >= 00/1.00
dgo-1 - AXL SE DO16/1
5

“ di-1 . AXL SE DIten

¥ sys-1:AXL SE SC-A

“ ai-1 - AXL SEAI4 U010
= PLCnext Components (0)

* Note that Smart
Elements module
order runs top to
bottom, left to right

32



Verify connection between controller and software/program

Double- click on axc-f-2152:
AXC-F-2152 directly under
“Project” in the PLANT area

Verify the “Cockpit” tab is
selected in the center
workspace

Click on the triangular
symbol next to the window
that says “TCP/IP”

This should make an
Ethernet connection
between the controller and
the program. You should see
active diagnostics in the
software that mirror those
on the hardware.

Click on the triangle again
to turn off the connection.
This is the same function as
was performed by the
“Connect/Disconnect” pull-
down menu used recently

. PLCnext Engineer - PROJECT4.pcwex

v lpaxc-i2162-1 : AXC F 2152 '
» [7) PLCnext (2)
iz IEC 611313
» 3 HMI Web Server
Heopc s
w [ Axicline F (2)
dio-1-AXL F DI8M DO XC 1H
aio-1: AXLF AIZ ADZ 1H

axe-f-21521 x

Il Stafistics

Network

PLC runtime

Notifications

Cockpit

B OF e LB r G Y

Diagnostics and status indicators

O P @ Activate / Deactivate Al BP

BF-C: @
BF-D: (@
SE @
RUN
FAIL
DBG
D@
EQ

Utilization

~ [i Programming (286)

~ [ Local (1)
Data Types
Functiens & Funcfion Blocks
¥ [ Programs (1)
» [ Exended (72)
¥ IEC 61131-3 (123}
» PLCnext Controller (34)
» [ safety IEC 61131-3 (56)

3 = PLCnext Components & Programs

Memory: 30
Retain memory 1

CPU load (lotal): 29
CPU load (core 1) 38

CPU load (core 2) 20

*® # ® ES ES

v £ Network (417)

¥ [5 Digital input (12) ~
[ Digital input and output (8)
AXLF DI/ DO/ 1H
AXLF DI/ DO&/M XC 1H I
AXLF DIS/3 DOS/3 2H
AXLF DI16M DO82-2A2H
AXLF DI16/1 DO16M1 2H
AXLF physcial

ERQEEGEGSME§] =

-
< >
w7 HMI(33)
~ [ Objects (12) ~
Button
Check B
Ellipse
Line
in
~
2

L &42PM
Y anzz2000 8
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Different strokes for different folks!

Previously, we have mostly The “Cockpit” menu also
been using “right- click ’c’)n offers most of the same
axc-f-2152: AXC,'F'2152_ to options, if you prefer icons
access read/write/monitor over drop-down menus
functions.
| FIojeCL I .
:!b [a;;{é::i:f;};u EEe [R] comnect Discomedt e, & Cockpit ¥ Settings 5 paalist L siatistics
*4-0PC UA A Logon/Logofl e ﬂ Y o~ Q *1Q % m
w2+ Profinet (0) -
v I Axioline F (2) Oveniew — o . a
H dio-1: AXL F DI81 DO8M 1H N

B aio-1 : AXL F A2 AO2 1H =0 !Wite and Start Project = o

Write and Start Project (with Sources) Ctri+F5
4o Write and Start Project Changes
Write and Start Project Changes (with Sources)

K Delete Del



Parameterize the analog /0O
(white board demo, standard Axio F 1/0)

d D O u b | e C | i C k 0 n t h e a n a | Og m O d u | e u n d e r . PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PLCNE training project pcwex*™
“Axioline F” on the Project tree under the S
PLANT section. LR “ “A%E =m

PLANT Main X axcf2152-1/PLCnext X AlL2DV X axc-+2152-1/ Axioline F X B aio1 x axcF2152-1 X

A 0-10 vdc analog input is wired to analog % 3 T 5 e = roumees oo s

input terminal 00. In PLCnext Engineer, thisis [ =% . e Parameters

Input Channel 1. There is nothing wired to oty —

the other analog input and the analog '

30 H:
¢ Profinet (0) ’ ;
O u t p uts . v I Axioline F (2) Dlatalicmat [ean value: 16-sample v
. » ) . Epueieb FRRE
* Click the “Parameters” tab in the central [ 5

workspace section, then select the | [ -

. . 4 Mean value: 16-sample v
appropriate measuring ranges for each = R N

input/output. Select “Channel Inactive” for .

t h e Ot h e r a n a |Og I/O \l::u‘ll:zemwor. maintain last values ~

* Click to save the project, through the File vt % | chanml nactve .

menu (as you WOUld With any application)' Substitution behavior: _ maintain last values v
[ @ & B @ gl

e Skip to Page 37 T
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Parameterize the analog /O
(black board demo, Smart Elements)

Double click on the analog module a1 £2152:1 Adoine F X
under “Axioline F” on the Project SRS ] Bosetngs = paametes  atas
tree under the PLANT section. “‘f,‘,"'%_f_2152_1 B Parameters
» PLCnext (2)
All T
Smart Element Analog modules are ECeang centeRen
. o PV TWED Senver N unction: ©
less configurable than standard 4 0P UA ez e
4 Profingt (0) Location: @
analog. ol et Cranrel o
U do-1 : AXL SE DO1 anne
M o ” H
CI IC k th € Pa ram ete rs ta b In t h € : :;;1AXA|)_(SZEQ(6; chenelz Substitute value behavior during I/O error (PDIN): | Map diagnostic code to the inpuf process data
central workspace section. An S - Selnput vale 0 zer0 value (0
H Set input value to final value (10 V) ——
dna I Og m Od u Ie WI I | d I rea dy be Channel 4 Substitute value behavior during I/0 error (PDIN): | Hold last value
voltage or current and not . Ut e T TR 2
changeable. You can only | - — _
. . Substitute value behavior during I/O error (PDIN). ~ Map diagnostic code to the inpuf process data v
configure error handling
Channel 4
CI |C k tO save th e p rOj eCt ) th rou g h Substitute value behavior during I/O error (PDIN). ~ Map diagnostic code to the inpuf process data v

the File menu (as you would with
any application).
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1)

2)

3)

4)

Create a variable for the program to use, link it to an I/O point on the

controller

Double click on “IEC 61131-3”
under the project tree in the
PLANT section

Click “Data List” tab, and under
the “Default” section under
Variable (PLC),

Enter a variable name in the
space that says “Enter variable
name here” in this example:
“Voltage 0 10"

Click the expansion arrow in
the “Variable (PLC),

A ‘wa’ 4—
e AR, —§

F:;: Seftings

TEC EN313 X anc--2122-1 { Axioling F x

w [ Project
w ] axc1-2152-1 : AXC F 2152

» [ PLCnext (2)
iM:EC 611313
» EHHMI Web Server

e AN
AR W'w

a B SR B »

=1 FLCnext Components

» 3yslem Variables

Variable (PLC) » Process data item » HMI tag
%7 OPC UA w Default
Profinet (0)
ofinet (0) | setect Process data item nere |
» PP pvialine F (2)
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Create a variable for the program to use, link it to an I/O point on the
controller

* Note the Data List has expanded columns, with “Type” now to the right of “Variable (PLC)”
e Click in the cell under “Type”, in the row of the variable you want to alter.
e A pop-up menu of different data types will be visible. You can freely select from the various data types.

* For this example, select WORD — analog data in PLCnext is always in word format

T BEPwect x [ wct21521 i Adtne F x [ acizisz x L
v Settings Dada List L=
Data List LE =

T ME O™ ) a & O T I
Variabie [PLC) € | Tiga Lisage Comman it Foptgn oeC HAl Prckeciesd Process data item -

w Diafaull I
421521/ PLEG Cumrend_4_20 WORD Gilobal WORDE 1620 O O O anc-£-2152-1 { alo-1 [ IMO2
ac--2152-1 1 PLG Voltage_0_10 WORD Global WORDE1580 [] (] Ll | aoc-E-2152-1 / abo-1 1IN0
= WORD Gkl

w Sysiern Vanables
aee-f-2152-1 7 PLC. PHD_S1_PLC_RUN BOOL Global FALSE O O axe-£:2152-1 { Profinet | PHND_S1_PLC_RUN
221521 FPLC PHD_S1_VALID_DATA_CYCLE BOOL Gilobal FALSE O O anc-£3152-1 § Profinet / PHD_S1_VALID_DA
a4 2152-1 FPLE PHD_S1_OUTPUT_STATUS_GO0D BOOL Global FALSE O O axc-£2152-1 § Profmet | PHD_S1_OUTPUT ¢
- 2152-1 F PLC PHD_S1_INPUT_STATUS_GOOD BOOL Global FALSE 0 0 axe-£2152-1 § Profnel | PND_S1_IMPUT_ST.
aez=-f:2152.1 7 PLC PHD_S1_DATA_LENGTH WORD: Glokal WORDE 680 || | axtL2152-1 / Profnel | PND_S1_DATA_LEN

T ranaEs



1. Click the arrow in Variable " o

Create a variable for the program to use, link it to an I/O point on the
controller

axc-1-2152-1 X Eﬁiaxc-f—2152-1 IPLC X = Project X axc--2152-1 / HMI Websg

AR Sear dI ¥z Settings Data List

(PLC) column to collapse _ — :

h | v [ Project Data List
the columns v I axct:2152-1 - AXC F 2152 w2 SR P

. » PLCnext (2)
Click the dI"Op-dOWﬂ E[i]EIEE 61131.3 Variable (PLC) > ‘ Process data item g
arrow in the » 3 HMI Web Server v Deraut
“Voltage_0_10" +1+0PC UA Voliage_0_10 a | aio-1 /N0t v
ey . ” . Scaled_Voltz v 5 Project dio-1/~DI8
row/”Process data item ### Profinet (0 ooroor 1| v Mawce21s21 AGF 2] e
column to show the ’ - Axialine F (2) e — g e ai0-1/~AQ32
. . = PLCnext Components - dio-1: AXL F DI8M1 DO&M 1H i

various I/O pOIﬂtS Input_0 [ aio-1:AXLFAI2AO2 1H Aot ouTo2

Select the ”aio-1/INO1” to
connect the variable to
the analog data input
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Prepare to download to the con

Double click on “axc-f-
2152-1 : AXC-F-2152"
immediately under Project
in the PLANT section

Make sure “Data List” is
selected from the tabs

Locate the variable(s) you
have added. (You may
need to scroll down)

€l A I
~ Project
v I axe£2152-1: AXC F 2152
w (=) PLCnext (2)
w 15 Esm1 (1)
w | 5| Cyclic100 (1)
Mainlnstance : Main
10, ESM2
PLGC
~ D HMI Webserver
w [=1] Application (0)
3 Support (0)
oRCoPcUA
Profinet (0)
W Loialing F (2]
dio-1: AXL F DI&/1 DO8M XC 1H
aio-1: AXLF AI2 202 1H

axcf-2152-1 X

troller

Cockpit Setfings Diata List il Stafistics v O
Data List Ll =
e "% Hile T % % T
Variable (FLC) { Type Usage Comment Init Retain OPC Hil Frofickoud ~
axc--2152-1 / PLC.PMIC_MAINTENANCE_DEMANDED BOOL Global FALSE D D
axc-f-2152-1 / PLC.PMIC_MAINTEMANCE_REQUIRED BOOL Global FALSE O O
axc--2152-1 / PLC.PMIO_CONFIG_STATUS WORD Global WORD#16#0 O O
axc-f-2152-1 / PLC.PMNIO_CONFIG_STATUS_ACTIVE BOOL Global FALSE O O
axc-f-2152-1 / PLC.PMIC_COMNFIG_STATUS_READY BOOL Global FALSE O O
axc--2152-1 | PLC.PMIO_COMFIG_STATUS_CFG_FAULT BOOL Global FALSE O O
axc-f-2152-1 / PLC.PNIO_FORCE_FAILSAFE BOOL Global FALSE O O
axc-f-2152-1 / PLC.PMIC_FORCE_PRIMARY BOOL Global FALSE O O
axc-f-2152-1 / PLC.IP_ACTIVE_SOCKETS UINT Global UINT#D ] (]
axc--2152-1 / PLC.TLS_ACTIVE_SOCKETS UINT Global UINT#D ] (]
anc--2152-1 / PLC.HMI_STATUS HMI_STA..  Global O O
anc--2152-1 / PLC.HMI_CONTROL HMI_CO... Global O O
anc--2152-1 / PLC.EIPD_INPUTS EIPD_IC... Global O O
anc--2152-1 / PLG.EIPD_QUTPUTS EIPD_IO... Global O O
anc--2152-1 | PLG.EIPD_VALID_DATA_CYGLE BOOL Global FALSE O O
anc--2152-1 / PLG.EIPD_PEER_IDLE BOOL Global FALSE O O
anc--2152-1 { PLG.EIPD_PEER_RUN BOOL Global FALSE O O
axc---2152-1 / PLC.EIPD_OUTPUTS_LENGTH WORD Global WORD#16#0 ] (]
axc---2152-1 / PLC.EIPD_INPUTS_LENGTH WORD Global WORD#16#0 ] (]
Select Var FLC) here
WORD Global WORD#16%0 ] ] [
anc--2152-1 / PLC. Voltage_0_10 WORD Global WORD#16%0 O O O
Enter variable name here BOOL Global [
< >
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Prepare to download to the controller

* Right click on “axc-f-2152-1
: AXC-F-2152” immediately
under Project in the PLANT
section

* Click on “Write and Start
Project to download and
start the project on the
PLCnext controller.

EA e
K AR

w Project
£ avc-f-21:
w PLC

w 10LE

w Ao

[l zccf-2152-1 t Axioline F %

E=Project x

axc-f-21521 X

gl axc 21521 /PLC %

I aio-1 x

& Cockpit Seftings Data List i Stafistics
- Data List
Connect / Disconnect {1)@ g& Im‘
Logon { Logoff £ Type Usage Comment Imit Retain
ANCE_DEMAMDED BOOL Global FALSE
ANCE_REQUIRED BOOL Global FALSE
Wiite and Start Project F5 FTATUS WORD Global WORD#16#0
Write and Start Project (with Sources) Ciri+F5 STATUS_ACTIVE BOOL Global FALSE
Write and Start Project Changes STATUS_READY BOOL Global FALSE
Write and Start Project Changes {with Sources) STATUS_CFG_FAULT BOOL Global FALSE
AILSAFE BOOL Global FALSE
Delete Del RIMARY BOOL Global FALSE
KETS UINT Global UINT#0
axc--2152-1 / PLC.TLS_ACTIVE_SOCKETS UINT Global UINT#0
axc-f-2152-1 | PLC. HMI_STATUS HMI_STA. . Global
axc-f-2152-1 / PLC.HMI_CONTROL HMI_CO... Global
axc--2152-1 | PLC.EIPD_INPUTS EIPD_IO... Global
axc-f-2152-1 / PLC.EIPD_OUTPUTS EIPD_IC... Global
axc-f-2152-1 | PLG.EIPD_MALID_DATA_CYCLE BOOL Global FALSE
axc-f-2152-1 | PLC.EIPD_PEER_IDLE BOOL Global FALSE
axc-f-2152-1 | PLC.EIPD_PEER_RUN BOOL Global FALSE
axc-f-2152-1 / PLC.EIPD_OUTPUTS_LENGTH WORD Global WORD#16#0
axc-f-2152-1 § PLC.EIPD_INPUTS_LENGTH WORD Global WORD#16#0
Select Vanable (PLC) here
axc-f-2152-1 / PLC.Current_4_20 WORD Global WORD#16#0 ]
axc-f-2152-1 / PLC Voltage_0_10 WORD Global WORD#16#0 [l
Enter variable name here BOOL Global
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Witness interaction while online with PLCnext controller

V Brroiect x P [ axc2152-1 /Axiokne F % |

I] axc-1-215214 X Vamuls?-umc X Vﬂ so-1 X

i NOte the Data L|St o . 4 &3 Cockpit o Seftings Data List Il Statistics
v [ Project —_—
becomes T — Data List
interactive as the R i ¥
v I ESMI (1)
P LC ru n S th e v | Cyehc100 (1) Variable (PL(?) : < | Vake Type Usage Comment | e | Retain
Maininstance - Main axe-1-2152-1 / PLC PNIO_SYSTEM_SF BOOL Global FALSE
p ro g ram. o PLC ESM2 axc-4-2152-1 7 PLC PNIO_MAINTENANCE DEMANDED BOOL Global FALSE
v €D Hi Webserver axc-§-2152-1 7 PLC PNIO_MAINTENANCE_REQUIRED BOOL Global FALSE
° Th e raW Va I u es Of v [ Application (0) axe-1-2152-1 1 PLC PNIO_CONFIG_STATUS WORD Giobal WORD®# 16580
Y Support (0) ae-4-2152-1 / PLC PNIO_CONFIG_STATUS_ACTIVE BOOL Global FALSE
th e ana I Og | N p uts 3“:::"‘:\0) axc-42152-1 / PLC PNIO_CONFIG_STATUS_READY BOOL Giobal FALSE
. v B Asioline F (2) axe-£-2152-1 / PLC PNIO_CONFIG_STATUS_CFG_FAULT [ FALSE J:TsTeR Giobal FALSE
Ca n be See n ( I n B dio-1 - AXLF DIS/1 DO&/1 XC 1H axc-4-2152-1 / PLC PNIO_FORCE_FAILSAFE BOOL Gilobal FALSE
h exa d ECI ma I T aio-1:AXLF A2AO2 1H axc-4-21521 | PLC PNIO_FORCE_PRIMARY BOOL Giobal FALSE
axc-£-2152-1 / PLC.IP_ACTIVE_SOCKETS I  unT Giobal UINT20
format) . axc-4-2152-1 / PLC.TLS_ACTIVE_SOCKETS | OV Giobal UINT#0
axe-4-2152-1 / PLC HMI_STATUS )  HMSTA Giobal
° TW|St the axc-§-2152-1 / PLC HMI_CONTROL [ () TR Giobal
. axc4-2152-1 / PLC EIPD_INPUTS IS cro_10 Global
pOte ntlomEter axe-£-2152-1 / PLC EIPD_OUTPUTS IS c©r0 10 Global
an d t h e va I ues axc-§-2152-1/ PLC EIPD_VALID_DATA_CYCLE BOOL Global FALSE
. axe-4.2152-1 | PLC EIPD_PEER_IDLE BOOL Giobal FALSE
Wl | I C h a n ge . 2c-4-2152-1 / PLC.EIPD_PEER_RUN BOOL Global FALSE
axc4-2152-1 / PLC EIPD_OUTPUTS_LENGTH WORD Giobal WORD# 16#0
2e-1-2152-1 1 PLC EIPD_INPUTS_LENGTH WORD Giobal WORD# 1680
plect Variable (PLC) here je———]
axc-1-2152-1  PLC.Voltage_0_10 | WORD Giobal WORD#16%0
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PLCNext Interaction — Watch Window

It’s possible to
view the analog
as a decimal

Open the watch
window by
clicking the
button with the
eyeglasses

Click and hold the
variable to be
watched and drag
to the window
and release

Right click to
bring up the
display selection
and choose
“Decimal”

Data List

Name Value Data type

nnnnnnnnnnnnnnnnn

rd
Name | Val ‘ Data type ‘ Ir
E, Voltage_0_10
e # Ovenwiite [ Force... CirtAls2 LD
Hexadecimal
Select All Ctri+A Decimal
Octal
X Delete Del Binary
Display > —
E A EQQE F G el 5o g
rd

Name

‘ Value ‘ Data type

‘ Instance

E_ Voltage_0_10

23,698 WORD

axc-f-2152-1/ PLC
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Programming Preparation

* Raw variables won’t be of use in real-world RZ uE I Cockoi Setings ou
applications. We will do some programming v 5 Project
to scale those values to real-world v [paxc s 2e1 4 ave £ aeca b
engineering UnitS. - A Connect / Disconnect

b @ Debug On f Of

 First, Right click on “axc-f-2152-1 : AXC-F- A Logon / Logoff -
2152” immediately under Project in the T Switch User.. -
PLANT section Bz Change Password... :

EMA
-

* Then click on Connect / Disconnect (which - I6_S
will disconnect the program from the . I6_S
controller). ua IG_S

- IG5
E_FA

E_PF

I T T rer e —S0Ck
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A quick explanation on Libraries and [EC 61131-3

PLCs like PLCnext and software like PLCnext Engineer belong to the IEC 61131 family of
automation products

Not going to get into deep egghead explanations here, but the IEC61131 standard allows for
smaller, more compact PLC programs by requiring only certain “common instructions” such as
math, comparisons and timers to be available in a starter program

If you need more complex instructions, such as PID Loop control or instructions that help scale
raw analog signals into something useful, you often need to “add” those instructions

Most automation companies bundle groups of associated instructions into packages called
“Libraries”

Different companies use different ways to get their libraries out to programmers. Often this
may involve doing regular software updates

Phoenix Contact uses the internet to get libraries out. We store them on a website called the
“PLCNext Store”, although you don’t need to buy them (usually)



Adding Libraries via PLCNext Store

The PLCnext Store is our version of . .. i, —TELE
the Ap p I e Ap p Sto re . Facebook AT&T eMail R Outlook 4 Gmail inkedin /¥ Sprout Finance PLCNext Olivet Programming usin Home mGuard Secure Clo. AIML Job List Phoenix The Prettiest Town i »

Open your favorite browser
(although Firefox and Chrome are
preferred)

Install extraordinary possibilities

Enhance mation project using ready-to-use software

Go to “www.plcnextstore.com”
Expand “Type” and click “Library”

. . Plug & Work
Th e re a re 3 m a I n typ eS Of fl | eS Find software applications to extend the functions of your PLCnext Control directly and easily, even
° Libra ry _ add—on instructions to for highly specialized requirements.

PLCnext Engineer

* Solution — fully developed
application, doesn’t require further
programming

* App — Programs created outside of
PLCnext Engineer that can be used
alongside for control applications

||||||||




Adding Libraries via PLCNext Store

L k M Gmai [ Link 4 Next : @

* In the search box type
“Analog” and click the

trol directly and easily, even

magnifying glass button

to search e =

* A number of library ~ - MW M

options relating to Analog

function will appear == i

* Click on the
“AnalogTechnology”
Library

PLCnextBase

AsynCom

ReSyWeb - WEB protocols

Axt_PDI

Plug & Work
are applications to extend the functions of your PLCnext Control directly and easily, even
for highly specialized requirements.

Library v || DevelopedBy: v Only free Apps

(Name: anatog @) ((Type: Libary ©)

PID with Autotune AXL_Analog. ] AnalogTechnology
Phossi CantaetUSA Phossi Contsct GbHE Co. G P
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Adding Libraries via

A product page will
open with lot of useful
information, including
revision history and
support parts

There is a link to
download a support
document. Note that a
copy of the document is
also including when you
download the library

There is a button to ask
questions of the library
developer

Click Download to save
to your PC

PLCNext Store

[@ PLCnext Store | AnalogTechnoloc X +
< Cc O & plenextstore.com/us/app/1479

@) Facebook [ ATeTemail i Outiock ™ Gmail [ Linkedin

Connect with us:

O0O0vYD XMl

Free

oQo
282

v - m} X

Qa2 x » 0@

ix @ The Prettiest Town i...

& Job List Phoen

Terms & Conditions  Sitenotice  Data Privacy

PHCENIX
ICONTACT




Adding Libraries via PLCNext Store

v = ] X
[ PLCnext Store | AnalogTechnoloc X +
< C (0 & plmextstore.com/us/app/1479 Qv % » 0O ° H
ﬂ Facebook AT&T eMail g Qutlock M Gmail m Linkedin /¥ Sprout Finances PLCNext Olivet m Programming usin... Home m mGuard Secure Clo... AIML S Job List Phoenix @ The Prettiest Town i... »

* It will be necessary to
agree to some terms,
then click download

* File will download to
th e DOW n Ioa d S fi Ie Of Are you sure you want to download this Library?
yo u r P C :\thecr’g;cwnlaad\ngyuu can co:npare mfméfﬁ :h:zsum

sl

Please accept the terms of use for downloads.

| accept the Customer Terms for the PLCnext Store
accept the Software License Terms]
By

CANCEL DOWNLOAD

i - 0 0 ; ol ; _ Ly F02AM
AL Type here to search L = 4 4 / @ 24°F Cloudy @ ) 1/9/2023 7
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PLCnext Store File types

e Currently, a library from the PLCnext Store will download as either an
.msi File or as a .zip file

* If the file is an msi file, please proceed to the next page

* If the file is a .zip file, please go to page 53



Installing Library to your PC (msi

* Libraries install as .msi
files and usually have the
prefix PLCNE

* Double-click to install

e Make sure to note where
the file is installed

4

Share

& = | Downloads

A [k X =]
W A

View
Tj New item ¥

Copy path i Easy access

Pinto Quick Copy Paste Move  Copy Delete Rename New
access ld Bz to~ to~ & folder
Clipboard Organize New
<« v 1 & > ThisPC > Downloads >
&=/ Pictures ) Name

Employee Contrc
PLCNext
PLCNext Training

PowerPoints

@ OneDrive - PHOEM

v |This PC

_J 3D Objects
[ Desktop
|5 Documents
> ¥ Downloads
> D Music
&= Pictures
m Videos
£9 (C) OSDisk
= (K:) depts (\\ame
»- (P:) tthayer (\am
> = (S:) public (\\ame
W

(T:) Transfer (\\an

136 items

pc_worx_function_blocks_v104

j@ PCW_6_ControlTechnology_2_20190522
um_gs_en_plcnext_engineer_107838_en_01 (2)
dant note

% PLCNE_AnalogTechnology_10_20200206-20200211055057

ﬂ 24 Open ¥

Edit
Properties
- @ History

Open

Date modified

9/17/2020 4:52 PM
9/17/2020 4:50 PM
9/17/2020 4:46 PM
9/17/2020 4:45 PM
9/14/2020 11:52 AM

EB Select all

Select none

DD Invert selection

Select

Type

Adobe Acrobat Docu...
Windows Installer Pa...
Adobe Acrobat Docu...
Adobe Acrobat Docu...

Windows Installer Pa...

RAC.T. 2132 TW2020. 0.1 ¢1)

Untitled_Message

1041980
20200818_153342
20200818_153217 Size:

) () () e =

[m

WJ16879821 Title:
Subject: Installs AnalogTechnology_10

(p) Phoenix Contact
Date modified: 9/14/2020 11:52 AM

Installation Database

9.62 MB

Item type: Windows Installer Package fsed (zipped)...
Authors: Phoenix Contact

[m,

20200818_153359

2018 Recharter Submission

4010_en_C

2020-09-03 NOC CODESYS Control for PLCnext - NOC call
1599166892362 _activity_report
PLCnext_Engineer_Setup_2020.6.2_64bit

E5 AAA - 01 - ASE Control Report - Ted Thayer

AAA - 01 - ASE Control Report - Ted Thayer
db_en_axl_f_bk_eip_ef 107469 _en_03

}% SetupEnlIPExplorer_1.1

B PP ®

9/8/2020 8:37 PM
9/8/2020 8:02 PM
9/4/2020 10:16 AM
9/4/2020 9:38 AM
9/3/2020 4:01 PM
9/3/2020 1:37 PM
9/2/2020 4:03 PM
9/2/2020 4:02 PM
9/1/2020 10:58 AM
9/1/2020 9:20 AM

JPG File

Adobe Acrobat Docu...
Adobe Acrobat Docu...
Adobe Acrobat Docu...

Microsoft Excel Com...

Application

Microsoft Excel Work...
Adobe Acrobat Docu...
Adobe Acrobat Docu...

Application

Esed (zipped)...
crobat Docu...

crobat Docu...

Size

473 KB
8,513 KB
2,064 KB

7 KB

9,856 KB
116,889 KB
5119 KB
13 KB

67 KB
6,292 KB
6,026 KB
7,361 KB
40 KB

577 KB
1,836 KB

2 KB
482,193 KB

120 KB

612 KB

423 KB

653 KB

v 0

51
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Installing Library to your PC

* Programs tend inside the User
folder on a PC, but can be
changed

* Besides the actual library file, help
documents and sample programs
are also installed

e Skip to page 54

1@ AnalogTechnology_10 Setup

Custom Setup

Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

Jﬂ 5 Installs the documentation for this
Qvl F||es product
This feature requires 3664KB on your
hard drive. It has 1 of 1 subfeatures
selected. The subfeatures require 9KB
on your hard drive.
Location: C:\Users\Public\Documents\Phoenix Contact e
Libraries\PLCnext Engineer\AnalogTechnology_10\ el
Reset Disk Usage Back Next Cancel
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Installing Library to your PC (zip)

e Libraries downloaded as

.zip files usually have the
prefix PLCNE

Extract to your preferred
folder

This can be any folder, but
PLCnext Engineer default
folder is
“C:\Users\Public\Public
Documents\Phoenix
Contact Libraries\PLCNext
Engineer”

Besides the actual library
file, help documents, and
sample programs are also
installed

= urm_en_ilc_Tx1_8385_en_03

{ PLCNE_AXL_SGI_7_20211208-20220106062257

E_' Phoenix ContactSolution|D_CZG1M

= |B2061E-106 - Configuration PROFINET

= ah_en_basic_data_phoenix_contact_plc_8007_en 04
PLCME_AXL_SGI_7_20211208-20220106062257

~ Last week (9)

Clipboard Organize

» ThisPC » (C:) O5Disk » Users » Public » Public Documents » Phoenix Contact Libraries » PLCnext Engineer

1 22 807 AM Adobe Acrobat D... 3470 KB
1/25/2022 11:39 AM Compressed (zipped) Folder lGE KB
1/25/2022 11:13 AM Microsoft Excel C.., 1KB
1 1218 PM Adobe Acrobat D... 1,391 KB
1 %:13 AM Adobe Acrobat D... 742 KB
1/25/2022 11:40 AM File folder
MNew Open Select
Mame " Date modified Type
AnalogTechnology_ 10 1/26/2022 3:15 PM File folder
AXL_Analog_2 1/6/2022 3:10 PM File folder
AXL_PM_4 5/22/2020 2:46 PM File folder
backup 6/3/2021 11:08 AM File folder
CAMNbus 32272021 4:35 PM File folder
DataLogger 2 0 9 G/22/2021 1:06 PM File folder
DBFL_SCL 5 4/23/2020 2:01 PM File folder
|OL_Basic_& 4/2372020 2:02 PM File folder

53



Adding Library to PLCNext Engineer Program

° Aft er the I|bra ry has b een PLCnengine-C:\Use\PuIic\Doments\PLnxtEnginerojects\PROJEcn.pcwex‘
installed to the PC, it’s B
time to add it to the PLC
program do1 X € > v COMPONENTS

LY TS = ~ KA WY
Ky AR v (5] Variables 11 (> + v O Ky AR

CEREE

* Go to PLCNext Engineer, o Weeizwincrzs|  Cote  w - o x | mAwmm—e

> () PLCnext (2) 4 DERIVAT_LTIME

the Components on the ' =0

right side and at the e
. i+ Profinet (0) & PID

bOttO m Cl |Ck > 1 Axioline F 2) 5 & PID_LTIME

) [ Variable Access (1)

”Libra rieS(l)” to expand s N v BECOT33(129

) &= Funcfions & Function Blocks (123)

) [ PLCnext Components & Programs

* Right click the new ¥
“Libra ries(l)” that > (g
appears and select “Add Vi)
User lera ry | ¥ Vigrzizsn(;c( B, Add User Library <=

{ —— )

B, Add Library.
ERRORLIST N7 X

Y|S J

|| | eserio?
Code Descrip, .

= Q E & A @ g

3 errors, 0 wamings
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Adding Library to PLCNext Engineer Program

* Browse to the folder
location that you noted
from the install file

* If you don’t recall, the
default is C://User/Public/
Documents/Phoenix
Contact Libraries/PLCNext
Engineer

* Note the Documents (Help
manuals) and the Example
Programs

Open
« => v 1
New folder

Organize ~

% This PC

« Phoenix .. » PLCnext Engineer »

Name

¥ 3D Objects

AnalogTechnology_10

I Desktop

5 Documents

¥ Downloads

J) Music

&=/ Pictures

m Videos

# 9 (C) OSDisk

= (K)) depts (\\am

= (P:) tthayer (\\al

= (S) public \\an ¥ <

AXL_PM_4
DBFL_SQL_5
IOL_Basic_6

IT _Library 9
Modbus_TCP_6

PLCnextBase_1_1_0

SMSwithTCrouter

v O

File name:

File name:

v | Libraries(*.pewbc* iib)

Cancel

X
Search PLCnext Engineer L
=E- @ O
Date modified Type
Q/12/2020 7:12 AM Eilo £
Open X
& v 1T « PLCn.. > AnalogTechnology_... » v O | Search AnalogTechnology_ 10 R
Organize ~ New folder =E- @ 0

= This PC 2 Name Date modified Type
- 3D Objects Documents 9/18/2020 7:08 AM File fi
I Desktop Lxamples 9/18/2020 7:12 AM File f
% Documents AnalogTechnology_10 2/7/2020 7:04 AM PCW
¥ Downloads Type: PCWLX File

D Music Size: 2.31 MB

el Date modified: 2/7/2020 7:04 AM

&= Pictures

E Videos

% 7 (C) OSDisk

= (K) depts (\\arr

= (P:) tthayer (\\a

=~ (S:) public(\\an ¥ < >
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Adding Library to PLCNext Engineer Program

* Note the Library is now
displayed under the
“Libraries” section,

. PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PROJECT2.pcwex*

File Edit View Project Extras Window Help

which shows all installed mEHE

Ilbrarles &K ’) Variables H oK —
* It also appears in the o Weeisaimcras]  Cote  w - o x |¥EPowmm

“Programming” area, e ) A (o o

which now contains all Ciorcun > B oamsiazy

the instructions that you et Il | i

have added p——

* These are the e
instructions you can now > e
use in programming B Liberes 2

v v [ Libraries (2)
( — ) r M AnalogTechnology_10 |
M PLCnext Controller

) [ PLCnext Components & Programs

ERRORLIST HAX
e T

’ | Code ‘ Descriptiol

oerors, Owamings [ ] 100% — e———f—
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Viewing added instructions

Go to the “Programming”
Section under
“Components”

Click on the down arrow
for “AnalogTechnology”
to expand

Click on the down arrows
for “Function & Function
Blocks” and then again
for “Analog_Inputs” and
Analog_Outputs”

These instructions help
with the scaling and
parameterization of
analog 1/0 blocks

For this exercise, we will
focus on the
“ANL_AI_NORM_3”
which is used to
parameterize the analog
Inputs of the AI2A02
module

. PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PROJECT2.pcwex*

File Edit View Project Extras Window

KA Wy
Y 2K

v [ Project
£2152-1 : AXC F 215;
> [7) PLCnext (2)
di:pLC
> ) HMI Webserver
+4*OPC UA

228 s

COMPONENTS

> [ Local (2)
v [ AnalogTechnology_10 (22)
) [ Data Types (7)
- v [ Functions & Function Blocks (15)

roimet(07

> [} Axioline F (2)

| %= ANL_AI_NORM_3

T ANL L AL 2 or 2
& ANL_ILAIL4 EF 2

&= ANL_IL_AI_4_UI_Para_1
& ANL_IL_AIS 2
V [ Analog_Outputs (8)
4= ANL_AO_NORM_3
= ANL_IL_AO_1_SF_2
S ANL_IL_AO_2 2
& ANL_IL_AO_2 U1
4= ANL_IL_AO_2_UI_Diag_1

ERRORLIST wn bl > [ PLCnext Components & Programs
- B T I > g Network (431)
| | Code | Descriptioxl > *;‘HMI (34)

E‘ @ ) [ Libraries (2)

0 errors, 0 wamings
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Creating your own instruction! (Function Block)

PLCNext Engineer

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineer\2020.6\NEW\PROJECT3.pcwex*

a I IOWS yo u t e a bi | ity File Edit View Project Extras Window Help
to make your own -
instructions! EEEE
R at h ert h anre p e at| N g (%) axc-f-2152-1 / PLCnext X COMPONENTS
t h e Sa m e |a d d e r Ove r X }“': - D Tasks and Events I Port List gj Data Logger Sessions {) Online Parameters :c :: Search
a n d Ove r, yo U Ca n v B Project ] Tasks and Events v [gg Programming (252)
encapsulate itin a e o o
S I n g | e b I OC k (fu n Ct I 0 n e E:S'W (1—) Name | Event name Program type Interval (ms) [ Data Types
b | O C k) a n d t h e n u S e _’). I%?N?Chcmg " v 1, ESM1 ] unction Block v -: ;:2;:;:2 é)FuncTion —
t h at over an d over EEEPLC v [¢] cyclic100 & Add Function 1] Main
. . i We?sewer 01 Mainstance # Extended (72)
C re a te d I n St r u Ct l O n S v ,i\E)_p‘\;cahon L & Ent ¢ ) v [§ Functions & Function Blocks (°
(2 Support (0) 0| Enter program instance name > fgg Data Hending (50)
Ca n eye n b.e Save d a S 42 OPC UA [l Enter task i > "‘i Ethemet (6)
new libraries and sent iy 8 \ > i Flofcess 1
O Ut tO Ot h e r O] Enter task name here r-+ Add Folder : ; [I;;gv:;a;:;ﬁs;)(ﬂ
p rog ra m m e rs 4= DERIVAT
4= DERIVAT _LTIME
o" ” 4= FPID
Under the “Local i B
icon, Right Click on 5 INTEGRAL LTIME
“Functions & ‘
F U n Ct i O n B I OC kS” i n B e H A X B [ PLCnext Components & Programs
Components Window = T > 3 networkaon
“ | | | . o .
an d S e | ect Ad d Code Description > [BHMI(33)
Function Block” @ @ ol 5 © = g > 85 Librares 0

0 emrors, 0 wamings - - 100% = * + ...




Creating your own instruction! (Function Block)

e Right-Click on
“NewFunctionBlock”
and select
“Rename”

Rename the
Function Block to
“Al_ 2 D _V”

When finished, this
new instruction will
take a raw analog
input value and
scale it to a digital
value. It will also
turn on bits in
ascending order as
the analog value
increases

v & Programming (309)

v B Local (2)
= Data Types

v &= Functions & Function Blocks (1)
~ E & Add Method

Main p Cut Cirt+ X
> H AnalogTechnology 10 (22)

™ Copy CtrisC
> B Extended (72) C | Copy o
» W IEC 61131-3 (123)
> W PLCnext Controlier (34) % Delete Del
> H safety IEC 61131-3 (56)

ale Rename F2 I

Help Shift+F1
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Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineeri2020_ 6\NEW\PROJEC T3.pcwex*

i D O U b I e - Cl I C k O n File Edit View Project Extras Window Help
o ”
Al_2 D_V Lo
* This will open an T T Oven X Qawrzmziipomm X T cowonents
M EA uy L% T Saarch
editor to select R T
1 v B Project v = Programming (253)
Wh|Ch Ianguage v I axcf2152-1 : AXCF 215: ¥ " -
yo u Wa nt to .- Es.rm () _ END Ii{d ‘ ' [mm Data Types
rO ra m i n L) i Syl B _IOPC—, w [ Functions & Function Blocks (
p g iH, Esmz SHAL2 DV
iM:PLC vE=Dp )
* Select “Add LD o i e
v [ A?piication (0) Add ST Code Worksheet Add LD Code Worksheet v E_ Extended (72)
CO d e s .OP(;'-;U::;SUDDOF{ £ ~ [ Functions & Function Blocks (
” s > [ Data Handling (50)
Worksheet e > (i Etheme (6

i Axioline F (0) > [ File Access (7)
Network (1) Newemone > [ Hardware Access (1)
v [ Loop Controller (7)
& DERIVAT
& DERIVAT LTIME
& FPID
& INTEGRAL

AAA KO T Mmda Winrdrmbhond (W]
e a8 e e

ERROR LIST > [ PLCnext Components & Programs

> @ Network (431)

2 o ~
| | Code | Description > fiHmi(33)

@ IE a E:’ @ ﬁj > [ Libraries (0)

0 errors, 1 warnings




Creating your own instruction! (Function Block)

Click on “Variables” to
open the Variable Display
and Entry Window

. FLCrext Enginesr - C isenitthayer AppDataRoaming PHOENIL CON TAC TWPL Crext Enginesri20 BNEWPROJECT) power”

Type in the first variable
“wRaw_Value” and make it
a Word

Note: Eventually wRaw is
going to hold the raw data
of an analog input.
Phoenix Contact analog
inputs are always going to
be Word data.

There are several types of
variables. Common ones
are

b

* BOOL - On/Off =l
e WORD - Any 16-bit value — ) -:mmmwsmm
0-65536 > @ Network (039
Wy T
* INT-Signed 16 bit integer : :m:m
+/- 32768

* REAL - Floating point
number
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Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineer\2020.6\NEW\PROJEC T3.pcwex*

[ ) Set t h e U Sa ge to ”I n p ut” File Edit View Project Extras

Window Help

* An variable set to
“Input” will appear on
the left-hand side of the
created function block
as an input to the block

e Other common Usages

* Qutput —appears on
right side as output of
block

* Local — used for code
inside the function block

* In-Out — for a signal that
might appear on both
sides, like an enable
signal, or buffer storage

CE=RE N

LY B"T'4
N 2K

v [ Project
v | axcf-2152-1 : AXCF 215:
v (%) PLCnext (2)
v 1H Esm1 (1)
> [¢] Cyclic100 (1)
16, Esm2
ii:PLC
v (£ HMI Webserver
v [ Application (0)
(53 Support (0)
+4*OPC UA
## Profinet (0)
i Axioline F (0)

axc-f-2152-1/ PLCnext X

\: Variables D Code

TFAIL2 DV X

[%] Version Information

COMPONENTS

LY. T4
Y 2K

L9.] VAR VAR
(8] * VAR

Name

Type

Variables

E L

Usage Comment

Access

Ret... Const... l OPC

v [ Programming (253)

v [ Local (2)
[@m Data Types
v [ Functions & Function Blocks (

v Default
wRaw_Value

Enter variable name here

WORD
WORD

Input WORD#16#0

VAR Local

Tan Input
V43 output

%3 In-Out
VAE External

Instance

| ’ Code

I Description

ERROR LIST

ZIAL2 DV
Vv [g@ Programs (1)
(0] Main
v H Extended (72)
v [am Functions & Function Blocks (°
> [ Data Handling (50)
> [ Ethemnet (6)
> [ File Access (7)
> [ Hardware Access (1)
v [ Loop Controller (7)
4=k DERIVAT
4= DERIVAT_LTIME
4= FPID
4= INTEGRAL

(4 )

> [ PLCnext Components & Programs

T I > @ Network (431)

~
9 ! > i HMI(33)

EreEeraagsE =g

> (& Libraries (0)

0 errors, 1 wamings
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Creating your own instruction! (Function Block)

Create all the variables as shown below

Edit View Project Extras Window Help
—+ 1@ = aE
FAEN ] ¥ D X b A e =i
=IAL2 DV X Main X dio1 X
W 4 Search [ < ' i i
AR = Searct q 3] variables __| Version Information E@ Resources  +
= Project -
Variables
v ] axc--2152-1 - AXCF 2152 I
> (JPLCnext (2) M VAR ol
il:PLC
W (L0 HMI Webserver Name Usage ‘ Transl... ‘ Comment Access ‘ Ret... ‘ Constant ‘ OFC ‘ HMI
™ [ Application (0) ~ Default
-0 Support (0)
. . wRaw_Value Input WORD#16%0
~k=OPC UA
22 Profinet (0) IEmorCode Qutput INT#0
» B Axioline F (2) rScaledOutput output REAL#0.0

Out1 Output FALSE
Out2 Output FALSE

O O
O O
O O
O O
O O
O O

Enter variable name here




Creating your own instruction! (Function Block

e Click on “Code”
to open the
ladder logic
editor

FEile Edit View Project Extras
~ _ _
O L

Main X

EXA Ny
K AR - Vanables

v [ Project
v | axc-£2152-1: AXC F 215
v 3] PLCnext (2)
v 1 Esmi (1)
» [¢] cyclic100 (1)
i, ESM2

W (L5 HMI Webserver
~ [=] Application (0)
(5 Support (0)
“1+OPC UA
%+ Profinet (0)
i Axioline F (0)

. PLCnext Engineer - C:\WUsersitthayer\AppData\Roaming\PHOENIX CONTAC T\PLCnext Engineeri2020.6\NEW\PROJECT3.pcwex™

Window Help

axc£2152-1/PLCnext X [Es- VPR AAES

Code m Version Information  +

COMPONENTS

KA wn = ct
25 AR Search

<> »= =1 F 4 4k

ERROR LIST

| | Code | Description

v [ Programming (253)

v [ Local (2)
[ Data Types
~ [ Functions & Function Blocks (
=FAL2 DV
w [ Programs (1)
[0 main
v [l Extended (72)
~ [ Functions & Function Blocks (°
» [@m Data Handling (50)
> [gm Ethernet (6)
> [ File Access (7)
» [ Hardware Access (1)
~ [gm Loop Controller (7)
4= DERIVAT
= DERIVAT_LTIME
= FPID
e = INTEGRAL

) —— e

<

2R B [@@ PLCnext Components & Programs

T I > ) Network (431)

| [El=EE=EE =T

~
Lo ! > /5 HMI (33)

> (£ Libraries (0)

0 errors, 1 wamings

3 a8 100%——:_+
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Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PROJECT3.pcwex" -

File Edit View Project Extras Window Help

* One method for seoE O A, -
entering ladder — w o

A = » \ 3 KA WE x
Ky AR = Variables Code Version Information & Resources + v O Ky A%
. - ————— - _—
v Bl Project v [ Programming (312)
¥ - 0O X -
COd e IS tO d rag a n d > I} axc#-2152-1 - AXC F 2152 | Code -
0O "Q o) v B Local (2) .

d rop A T moei

v (& Functions & Function Blocks (1)
D A 2DV

™ [&& Programs (1)

i G O to t h e v E Anamg"ﬁmoguo (22)

> [ Data Types (7)

AnalogTechnology S Sl
&3 ANL_AI_NORM_3
1 1 L S
Library and click ! |- S
“ ] S ANL_IL_AI_4_UI_Com_1
and hold ' Ak
& ANL_IL_AI 8 2

“ANL_AI_NORM_3" |

B irsraan

~

> [ PLCnext Components & Programs (0)

* Drag and drop the T

> i HMI(34)

block into the e

v [ Libraries (2)

ladder editor v

v
< >
ERROR LIST A X
Y X
Code Description
] SEM2005 The function block ‘Al_2 D V' is not used

65



Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineer\2020.6\NEW\PROJECT3.pcwex*

 When you let go of
the instruction, it

File Edit View Project Extras Window Help

will appear with a EEEHE +h" x e
default name that
yOou Can C h ange If [0 Main X axc-f-2152-1/ PLCnext X AL2DV X T cowponents
yo u Wis h K Variables Code m Version Information 4

* Note in the lower ’ E?IaF_;.rlojsj::;-f-2152-1 - AXC F 215 ¥ [ Frogramming (70}
right-hand corner v (rLened @ s Anclog_Inpuis (1)
there is an W ._.;Ej\gé:iim } XI®_ :Q:t—?—:o?‘;fz
ove rV_i ew Mma p 10, ESM2 EANL:\L:A\:4:EF:2
showin gt he h iﬁw‘mewer e SHANLIL A4 U1 Gon
location of the "~ [ Applcaion (0 o - o
instruction & support (0 : WANLILAIB2 ™

+k*OPC UA sre ( —— )

* Th e re iS n ’t m u C h to “ i;?::;:; (FO)(O) iModuleType ) (5 PLCnext Components & Programs
show now, but as - > & Network (431)
you add more and S
more instructions, v 5 Librares (1)
this can become o
Ve ry usefu | ! 4 » e o= Llﬂbrir::ogiechno\ogy_m

ERROR LIST H A X

Y

| | Code | Description |

S EFEMEe K [« M g§]

0 errors, 1 wamings




Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTACT\PLCnext Engineeri2020.6\NEW\PROJECT3.pcwex*

Eile Edit View Project Extras Window Help

* Drag and drop is

n Ot th eon Iy Way [0 Main % axcf2152-1/PLCnext X Al2DV X COMPONENTS
to p rog ra m I n th e x ;: Variables @ Code ﬂ Version Information  + x ::
1 v [ Project v [ Programming (275)
|adder Ed|t0r v || axcf-2152-1: AXC F 215
v (%) PLCnext (2) 2 - ~ (3@ Analog_Inputs (7) ~
° : v i ESM1 (1)
You can click N 2 ANL_ALNORM.3
) G| Cyclic100 (1) S & ANL_IL_AI 2 SF 2 I
anywhere in the s — AN I 4 FF 2
IM:PLC LLL 4=k ANL_IL_AI_4_UI_Con
ed Ito r. a n d type I n v (O HMI Wet_)server
. . v [] Application (0) _ & ANL_IL_AI_4_UI_Par
an instruction  gySupport (0) rlotm SHANL IL A 8 2 v
*rOPCUA iModuleType { —— >
. . 7 Profinet (0) > PLCnext Components & Programs
e Click in a spot B AcineF 0 =
> g Network (431)
similar where -
Shown in the v {5 Libraries (1)

picture to the mizs
right. Type GT B

ERROR LIST

| | Code | Description

= QA E B FH R el & (o W §]

0 errors, 1 wamnings (O3 ol 100% — —:_ + &
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Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTAC T\PLCnext Engineer\i2020. 6\NEVWNPROJEC T3 pcwex”™

e @GT stands for
“Great Than”

Eile Edit View Project Extras Window Help

b EDE

which is a

. 01 Main X axc-£2152-1/PLCnext X AL2DV X COMPONENTS
comparison —— -
. . 'y AR Variables Code ﬂ Version Information e
N St ru Ct Ion v PIFIOJGCI v [z Programming (275)

v ] axc-£2152-1: AXC F 215;
v [7) PLCnext (2) . ..
* Asyou start < s T
. : > [&] Cyelic100 (1) ANL Al NORM 31 LA 2 SF
typ ing, the editor & EJSM2 TS SALLA2S 2 |
1L In S ANL_IL_AI_4_EF_2
1 iM:PLC W
will make S ANLILAL4_ULCan
v () HMI Webserver HiLim & ANL_IL_Al 4 Ul Diac

H v [ Application (0) S ANL_IL_AI_4_UI_Par:
Sugge.Stlo ns. YO u D support ©) el SHANL IL A 8 2 v
can click on the  OPC UA ()

. '“ Profinet (0) > [ PLCnext Components & Programs

I Axioline F (0)
approprlate > & Network (431)
. . h . GT L
Instruction, or nit PRy — > fiHMI(33)
“ ” E__FIPD_OLITPLITS | FNGTH v [ Libraries (1)
€ nte r _.: EIPD_INPUTS_LENGTH Variable
B FileError#lLengthGreaterBuf ™ [ Libraries (1)
< -, o [ AnalogTechnology 10
=
E, PND_S1_DATA_LENGTH
| | Code | Description
[ @ & & [ al




Creating your own instruction! (Function Block)

. PLCnext Engineer - C:\Users\tthayer\AppData\Roaming\PHOENIX CONTAC T\PLCnext Engineeri2020.6\NEW\PROJEC T3.pcwex*

[ J GT appea rs With Eile Edit View Project Extras Window Help
red bars in T .
Various Iocations et [0 Main % m— IS

KA uw - KA wy
L F il Variables Code ["] version Information  + Ky AR

i Th ere d ba r v [ Project v [ Programming (275)

v ] axc-2152-1 - AXC F 215;

acrOSS the top v (5] PLCnext (2) > > » =1 F 4 A4F {) 2 |8 — ~ [ Analog_Inputs (7)

) ) v 15, ESM1 (1) | OO OSSNSO BVt reeeeee SNSRI TS

N d Icates t h at t h e > [¢]cyicton (1) ANL[ALT\IORTAJ; SHANL IL A2 SF 2

. . 1L ESM2 —_—— SFANL_IL_AI_4_EF 2

N St ru Ct ion IEPLC & ANL_IL_AI_4_UI_Con

d ) h ” v & HMI Webserver iLi %= ANL_IL_AI_4_UI_Diac
oesn't have a ~ [=] Application (0) S#ANL IL_Al4 Ul_Par:

(0 Support (0) : SANL IL Al 8 2 -

the required data ke 0PC UA ( 3

= Profinet (0)

connected to it B8 Axiine F 0

» [ PLCnext Components & Programs

> g Network (431)

> i HMI(33)

* The instruction
requires 2 inputs, —
so they are red as B AnsiogTechnocgy 10
We” ERROR LIST

v 5l Libraries (1)

| | Code | Description

[ & o] 5 [« al
4 errors, 0 wamings Emo% ——:_+ ...
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Creating your own instruction! (Function Block)

e Connect the variables
created previously to the 2
instructions ANL_AIL_ NORM_31

AMNL_AlI_ MORM_3
* YOU can type the va riable : wRaw_Value | WAN IError |[m— iEmorCode
right in the ladder editor L N
and then drag a Iine tO _ T | 300.0  |====] rHiLim rout |== rScaledOuiput
connect, or you can click sca 0.0 |==rLoLim
and hold on a variable and Variable Name| v | 7 |—|iModuleType
drag it to the input point on )

the instruction and “bump”
it. That will create a
connective line as well Gl

rscaledOutput | m— OUut1

215 |=—
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Creating your own instruction! (Function Block)

* You will make a copy of the GT code,
comparing to a different value

* To speed this up, click and hold your
mouse near the upper left hand
corner of the grey rectangle that
surrounds the function block and it’s
values. Don’t click right on the
corner, just a bit above it. Drag your
mouse to highlight the function block

* Right click on GT and select copy

rscaledQutput

215

[c])

Out1

£
im

Select Network

Cut

| Copy

Delete

Add EN f ENO Parameters

Ciri+Shift+E

Ctri+X

Ciri+C

Dedl
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Creating your own instruction! (Function Block)

* Right click inside the
editor and select
“Paste”

* Change the output to
Out2 and the
comparison value to
300.0

GT
rScaledOutput  |=—| —| Outl I: Insert >
10 |— HKM  Insert LD Network F8 <
% Insert Named Object F7 ;
Expand / Collapse > —
_ >
Iy Paste Ctri+v L
2>
1.2 Show Execution Numbers Cirl+Shift+O b
17 Align To Grid Ctr+G v
H## Toggle Grid Visible Ctrl+.
‘Q, Toggle Overview Window Visible
== Show Lines Between Connectors
ERROR LIST
GT
rScaledOutput  [=— —| Out1
1 —
GT
rScaledOulput = | DulZ
3000 f—

GT
rScaledOutput g I- —
1.0 =
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Creating your own instruction! (Function Block)

* It’s easy to drag the
networks around, just left
click and hold on a GT
instruction and drag
them around. Arrange
them to look neat

ANL_AI_NORM_31

AMNL_AI_NORM_3
wHaw_Value =1 win IETTOT |=— IErmorCode
000 f=| rHiLim rout (== rScaladOutput
0.0 | LKL iM
T = iModuleTypa
GT GT
rScaledOutput Ot rScaledQutput = COut2
21.5 300D fe—
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Creating your own instruction! (Function Block)

* This is a good point to

PLCnext Engineer - C:\Users\PubliciDocuments\PLCnext Engineer\Projects\PLCNE tral Bl P\ Crext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PLCNE training project.pewex’

rebL“Id and save Fle  Edt  View JUFMGEES Exras § Window  Help File  Edit Ew  Project Extras Window  Help
] ) B Rebuid B New Project Ciri+N
. & Oh i -
* Rebuild checks allthe &= & 8 open o o TMUE 2N

. . ey .
final creation of e =20 | . | ' h : ;
. bl It; d t ”_ . = Variables 1) Code | Archive Project As ode ™| Version Information B Resout
varia eS.I; S gOO O "'EIF:IUI'&‘-"- v i Close Project Clr+w
do this often Pl axct2i21 O F 2182 mpot
4y 10N (=) »=) W= =i :Emll : b we =t b 4 4F ()
. Xpor
¢ It IS always a gOOd Release As Library

idea to save often! ] & P Clrisp ]

1 CUsers\\Projects\PLCNE training project powex
2 C\Users\Publict...\Projects\PROJECT3 pcwex

3 CWsers\.. \Emall_Dispa...r_Wastewater pcwex

4 C\Wsers\Public\...\Projects\Conveylink_R_01.pcwex

M Exit Alt+F4
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Opening a program, so we can use our new function block

We've started a Project, we have added,
and configured 1/0, we have set up
communications between the project and
the PLCnext controller. Now we can begin
to program.

* Still in the COMPONENTS section, under
Programming/Local/Programs, double
click on “Main” to open this blank new
program.

kc--2152-1 / Axioline F X

COMPONENTS

o
AR

(DT

2

aic-1 | € > v

v O

H - O X
-8 ~

~
-
v [@m Programming (275)

~ [ Local (2)
[mm Data Types
~ [ Functions & Function Blocks (1)
=FAI_2_D_V
~ [ Programs (1)
:Main
~ AnalogTechnology_ 10 (22)
> [ Data Types (7)
» &= Funcfions & Function Rlocks {15}

> [@m PLCnext Components & Programs

> @ Network (431)

> i HMI (33)

wv [ Libraries (1)

~ [ Libraries (1)
B AnalogTechnology_10

0 errors, 1 warmings

100% — * +
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Opening a program, so we can use our new function block
We've started a Project, we have added,

and configured 1/0, we have set up e
communications between the project &% Zii
and the PLCnext controller. Now we can
begin to program.

ae+2152-1 (PLC X [ Project X axc--2152-1 [ HMI Webserver X Page X« Application X axc--2152-1 [ PLCnext X anc-+2152-1 / Profinet X k2 im Y v

o . 1 Salect the programming language of your first workshast below :: A5
e Still in the COMPONENTS section, R | s Proganning 27
under Programming/Local/Programs, BT RIS = WK TR r—— VBl
double click on “Main” to open this o H He
blank new program. = H R SN BA20Y
¥ [ Programs (2)
. . Main
* NEXt you WIII be prompted to pICk a . Add 5T Code Workshegt Add LD Code Worksheet Add NOLD Code Workshegt NewProgram
Program Language — Select “Add LD Homemmle
¥ Wl Exiended (72)
Code”

} [ PLCnext Components & Pr

* LD - Function block and Flexible Ladder
e ST —Structured Text )

) B Local (0)
* NOLD —Rigid Structured Ladder v [ Aoocontol 108

v [5 Devices (108)

v Network (457

+ [ Phoenix Contact (10
¥ [ Axiocontrol (1)

v [ AXLF (56)
} [ Analog Input
v [ Analog input
faLra

v M)
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Getting ready to use FB in ladder

* You will see a new window open in the central working area

* The tab will have the program’s name “Main”, and the “Code” sub-tab will be selected

File

4
[

L]
(4]

W

Edit View Project Extras
=
PLANT
e
ELS
Project

™ ane-f-2152-1 : AXC F 2152 '
~ (=) PLCnext (2)
w 1H ESM1 (1)
w || Cyclic100 (1)
Maininstance - Main
10, ESM2
FLC
» (D HMI Webserver
ECoPcua
Profinet (0
» Axioline F (2)

Window Help

EI'HENMIK

.
i AU Shs o=
Main X v COMPONENTS
. . ) KA uw b
Variables Code Version Information + w O e AR
» -
Code Ho— O X Programming (287)
Lo = Gy o= W= =1 b HF {» 12 (£ (35| Q, jol « 5 Local 2)
= Data Types
HOI = () .rp .
~ Funclions & Funclion Elocks (1)
I:l b4 InternalFunctions (1)
Al_Morm

WO W

W Programs (1)
Main
Extended (72)
IEC 61131-3 (123)
PLCnext Controller (34)
Safety IEC 61131-3 (56)

>

PLCnext Components & Programs

2}

Network (417)

W

L

HMI (33)

Objects (12)

77
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Selecting a function block

e Drag and drop the “Al_2 D _V” function block onto the work surface or click in the editor and type the
function name in, if you prefer.

B PLCnext Engineer - C:\UsersiPublic\Documents\PLCnext EngineenProjects\PLCNE training project powex™

File Edit View Project Extras Window Help
PHCENIX
= = - = ==
~=R=N € NG =
[1/Main X
RA ue 4 Sea E— ' My Sea
N AR seard T i3] variables ] Code ["] version Information E,m Resources  + v O ¥y AR = seard I
w [ Project ~ [ Programming (277)
Code W O X m Prog g
v | axc-2152-1 : AXC F 2152
> [JPLCnext (2) o = >3 »- = b 4 4F 0 4> 12 (B0 83 O ~ = Local (2)
R e L e Data Types (0)
- ~ [fm Functions & Function Blocks (1)
~ [i]] Application (0) o =FAL2 DV
1 Support (0) ~ [ Programs (1)
“i=0OPC UA 0] Main
## Profinet (0) Al_2_D_V2 » [ AnalogTechnology_10 (22)
> M Axioline F (2) . Ae2DV » & Extended (72)
®MwRaw_Value iErrorCode @ » W IEC 511313 (125)
rScaledOutput | HION = > [H safety IEC 61131-3 (56)
outt |
outzm
%
-
< >
ERROR LIST H A X
Y | Search a
| | Code | Description ‘ 3 [ PLCnext Components & Programs (0)
> &) Network (457)
> ."g.:HMI (34)
[q @ o] & [« i > % Libraries (1)
0 erors, 0 wamings =}
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Creating Global Variables/tags

* Previously you created internal
tags/variables that were only used inside a
function block

"

* You also created a tag called o 000 S0 -
Voltage 0 10. This is known as a Global v [ Project
Variable, also known as an External v I axc-1-2152-1 - AXC F 2152
Variable. These variables take the data > () PLCnext (2)
inside of a ladder and use outside of the I W3 1EC 61131-3
ladder — sharing information with other S TSI Ve Server
programs, with HMls, and with real world 1+ 0OPC UA g
1/0. You will now make more global e oot o)
variables. > *¥ Axioline F (2)

* There are several ways to create global =§ PLCnext Components

variables, but the most common way is to
click on the [EC61131-3 icon in the Plant
project tree



Creating Global Variables/tags

EeEE ¥0

» After clicking “IEC 61131-3”, then
click “Data List” to show the currently
existing global tags.

* The screen capture on the left is from
an existing program, a new program
will not show any variables

* Next —click on the arrow. This will
expand the table and show
previously hidden columns that we
will need to access

B2 S 4=

sy AR = =
v [ Project -
Data Li
w || axcf-2152-1  AXCF 2152 /
Lnceed) K W % 3B B 5
(MZIEC 61131-3
¥ (EHHMI Web Server Variable (PLC) 3| Process dataitem ) | HMitag y | Fun
44 OPC UA v Default
Profinet (0)
. Voitage_0_10 Select Process dafa item here
¥ M0 asicline F (2) = [

=) PLCnext Components

) System Variables
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Creating Global Variables/tags

B PLCnext Engineer - C:Wsers\Public\Documents\PLCnext Engineer\Projects\PLCNE training project.pewex

* The most important of the hidden
columns is “Type” .

* Type —is the data type for the
variable. Common ones are w5

« BOOL - On/Off ~ B3 Project

* WORD - Any 16-bit value — 0 - 65536 > ()

* INT —Signed 16 bit integer +/- 32768 | > .

* REAL - Floating point number

}ll

* Fill out the table as shown to the
right

 When done, click on the arrow again
to collapse the columns

View Project

¥ DO

PLCnext (2)
IEC 61131-3
HMI Web Server
OPC UA,
Profinet (0)
Axioline F (2)

Extras

-

w M| axc-1-2152-1 - AXC F 2152

= FLCnext Components

Window Help

L]
NS

¥ Settings =] Data List
Data List
d xR ww w AR
Variable (PLC) Type ‘ Usage
v Default
Voltage 0 10 WORD lobal
Scaled_Voltage_Value REAL lobal
OUTPUT_1 BOOL lobal
OUTPUT_2 BOOL lobal
Input 0 BOOL lobal
Input_1 BOOL Clobal
Input_2 BOOL Blobal
Input_3 BOOL lobal
Input_4 BOOL [Iobal
Input_5 BOOL lobal
Input_6 BOOL Blobal
Inrait 7 RMOM Flnhal

Description

ERROR LIST
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Creating Global Variables/tags

e The “Process data item” column

allows the programmer to associate

the created variables to real world
/O

e Simply click in the box next to the
variable and select the desired I/O
point from the drop-down box

. PLCnext Engineer - C:\Users\Public\DocumentsiPLCnext Engineer\Projects\PLCNE training project.pcwex*

File Edit View Project Extras
]
CELER ]

PLANT

L]

o
v [ Project
w ] axc-f-2152-1 1 AXC F 2152
¥ [5) PLCRhext (2)
:M:IEC 611313
¥ X HMI Web Server
- OFC LA
Profinet (0)
» P8 psicline F (2)
=J FLCnext Components

Window Help

N &

iHaxc 215241 [PLC X

L 13
Ty

axcf-2192-1 f HMI Webserver X

W Setiings ] DataList
Data List Mo
& 2B P Y
Variable (PLC) } | Process data item } | HMitag } | Funct
Input_1 dio-1/INO1 v
Input_2 w [ Project dio-1/~D08
Input_3 v !I a)(c-f-2.15.2-1 TAXCF 2152 aio-1/~AQ3?2
out 4 v Il Axioline F aio-1 / OUT02
Pt B dio-1: AXL F DI8/1 DOB/1 1H
Input_5 § aio-1: AXLFAI2 A02 1H
Input_6 dio-1/IN0G
Input 7 dio-1/INO7

High_Level Counter
High_Level_Reset
QUTPUT 3
QUTPUT B
QUTRUT 7

Select Process data ifem here

Select Process data item here

dio-1/0UTO4
dio-1/0UTOS
dio-1/OUTOG

e |

82



Creating Global Variables/tags

Eﬁiaxc-f—ﬂ 52-1/PLC X axc-f-2192-1 / HMI Webserver X

* Fill out the table as shown to the - —
. ¥z Settings = Data List
right —_——
Data List
e Simply click in the box next to P WK wmw
the variable and select the
desired I/O pOint from the drop- Variable (PLC) Process data item Function
down box v el
Voltage 0_10 aio-1/INO1
 Note that Scaled Voltage Value Select Process data item here
“Scaled_Voltage Value” is not OUTPUT_1 dio-1/0UTO0
associated with any I/O. Thisis a OUTPUT 2 dio-1/ OUTO2
calculated value output by our Input 0 dio-1 /IN0O
created function block A_ 2 D V. Input._t dio-1 /INO1
It will be used outside of the Input 2 dio-1/IN02
ladder, in our eHMI, so making it Input_3 dio-1/IN03
global/external makes this easier Input_4 LIl
to dO Input_5 dio-1/IN0S

Input_6 dio-1 / INOG
Input_7 dio-1/ INO7

ERROR LIST
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Adding variables to a function block

e Return to the program “Main”.
This can be easily done by using
the tab up top, or you can click
on Main under the
Programming tree on the right

e Double-click in the ladder editor
near Outl and start typing
OUTPUT _1 and select by enter
or by clicking

axc-f-2152-1/PLC X axc-f-2152-1 f HMI Webserver X

m =

: \ersion Information E,E Resources  + v 0O

2] variables l+f] Code

Code

~ [ Local (2)
5 Data Types (0)
~ [ Functions & Func

=HAL2 DV
~ [ Programs (1)
1] Main

Al_2_D_V3
Al_2_D_V

» B AnalogTechnology 11
» [ Extended (72)

> H IEC 61131-3 (125)

> [ safety IEC 61131-3 (:

wRaw_Value iErrorCode

rScaledQutput

oy v
out1 E_OlTDT 4 ~
E, ouTtPUT_ 2
E, OUTPUT_3
E, OUTPUT_ 5
E, QUTPUT_6

E, QUTPUT 7
E, oUTPUT_8

Out2

B PddEmortSymbolicNameFound

{ e & PAdETor#SymbolicNameMotFound
E, PND_S1_OUTPUT_STATUS _GOOCD

FAram ca oo e v

Y | Search d |

ERROR LIST

‘ ‘ Code Description
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Adding variables to a function block

When OUTPUT _1 appears, click
and hold it with the mouse and
drag it close to Outl

A line should automatically
appear, connecting OUTPUT _1
to Outl.

Release the mouse button, and
the variable should be
connected to the instruction!

Attach the other global
variables that you created

Al_2_D_V3

Al_2 D_V

W wRaw_Value

iErrorCode

rScaledOutput

1
o £ OUTPUT_1

Out2 e ==

Al_2_ D_V3

Al 2 DV

wiHaw Value EmorCode

FSL AR O f—

Al2_D_V3

Al_Z2_ DV

N wRaw_Value IEMmorCode
rScaledOutput

Out1

Out2

[

r

QUTPUT_1
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Adding local variables to a function block

* Note that only iErrorCode

remains to be programmed Ea
Voltage_0_10 |==|wRaw_Value iErrorCode
* In thls programl the Varlable to rScaledQuiput |=-—| Scaled_Voltage_WValue
be connected to iErroCode is S I a——
going to a Local Variable osel coreor 2

* A Local Variable is a variable
that will primarily be used
inside the ladder and not
necessarily connected to an
HMlI or I/O



Adding local variables— Method 1 (On the Fly)

e Itis possible to create a variable

“on the fly” Type the variable 2

name in the ladder editor. It

will appear colored red because ou|-|_ oo |

it doesn’t actually exist el ooz | [ '
* Click and hold the variable and HIDV

connect it to iErrorCode by [FEEET gy T AT e

“bumping” it against the L —l_| s T |

instruction ._.,u

* The variable will connect, but
notice that the error “The
variable doesn’t exist” is still ;

shown

T

|t —pes 5

| © s=vioz The variable '=Torcode’ does not exist
|




Adding local variables— Method 1 (On the Fly)

* Click on the variable and you
will see a series of symbols. The
2 most commonly used are
“VAR” to create a local variable
and “VAR E” to create a
global/external variable

* Click on “VAR”. AnalogError will
be a local variable

A2

o BRI XN

Yokage_0_10 }— wRaw_Vaue

A2 0V == e

ey - | l

rScaledOuput | Scabed_ﬁ‘&'.i;é_wt.ve

Outt { OUTPUT. 1
|
J

o2 —'I QUTPUT_ 2

4

L2152 AXCF2152 )
PLCnext (2

PLC

HM Webserver

OPC UA

Profinet (0)

Aiolne F (2)

o ) dL Main X

S S —— AL2D0. V2

r'd-_zn_ Dl'l'

B ) » P4 4k { :

ISCaRO0HDA || Scaled_ Votag

oa-{oma

Variabies Code Version Informatiot VAR VAE v- 16

Scaled_Vollage_Vale

ou2 QUTPUT 2
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Adding local variables— Method 1 (On the Fly)

er - C:\Users\Public\Documents\PLCnext Engineer\Projects\PLCNE training project.pcwex*

Just to verify the value was
created properly, return to the
Variable table.

Since iErrorCode on the
function block is an integer
output, any variable connected
to it needs to be an INT as well

Note that AnalogError is an INT

Declaring variables on the fly
creates a BOOL by default, so it
is important to connect the “on-
the-fly” variables to their
instructions before completing
the creation

View Project Extras Window Help
¥ D X i 00 S 4 =n
PLANT [1/Main X axcf2152-1 X axcf2152-1/PLC X
9] variables l+f] Code : ersion Information 2 Resources
T Variabl Cod v Informat o
Variables
21:AXCF 2152 |
2 ) dOXER wwm W »
Vebserver Name Type Usage ‘ Transl... ‘ Comment Ret... Constant OPC
JA w Default
et (0)
Al 2 D V2 Al 2DV Local
©eF(2)

Voltage_0_10 WORD External
Scaled_Voltage Value REAL External
OUTPUT_1 BOOL External
OUTPUT_2 BOOL External

AnalogError INT Local

Enter variable name here

ERROR LIST

‘ ‘ Code Description
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Adding local variables— Method 2 (via Variables Tab)

axc-f-2152-1/PLC X axc--2152-1 / HMI Webserver X [ Main X

This is an explanation for another
way to add variables. This method
is useful if the programmer has
figured out all the variable ahead - oo | st | conmen T oo | omc
of time. We will not use this < Deraut
method at this time, since we Sy

added the VCII’iClble Ilon the f/y” Al_2_D_V2

\!nw 0 40 l:w

) variables  f|+4] Code 1 Version Information B Resources ~ +

Variables

T HE MW B

AnalogError Local

* One way to add a local variable SRR —_—
is to click on the Variables tab OUTPUT Extemal

OUTPUT_2 External

Al 2 D V3 Local

O
O
=
LJ
L
U
U
U
U

* This opens the Variable table
that holds the variables for that
program.

Enter variable name here

* You just type in the variable and
declare the Type and Usage

* The variable can then be added | o Description
in the ladder just as was done
previously

ERROR LIST
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Let’s test to see if the program works

Right click on “axc-f-2152 — 1 : AXC-F-2152"
below “Project” in the PLANT section.

From the drop-down menu, select “Write and
Start Project”

This will send our newly created program to
the PLCnext controller and start running the
program. It will take a minute or so.

B rLCnext Engineer - PROJECT4.pocwex

File Edit View Project Extraz Window Help

= X NG

Main * ac--21532-1 / PLC X
[ 1

Sefitings IP Subnet Physical Topo
PR |
v [ F 4 Connect/ Disconnect et Connectio._
v
A Logon / Logoff
IP address
192 168.1.10
1 &g Write and Start Project F5
F & Wirite and Start Project (with Sources) Ctri+F5
LS ¥ Write and Start Project Changes
[*)
%, . White and Start Project Changes (with Sources)
oPC
Lln c
F % Delete Del
W A

aio-1:AXLF AIZ AC2 1H
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Let’s confirm everything works so far...

PLANT I axc21521 x WV iaxci215211pc x P & Project

[ J DO u b I e Cl ic k O n ”a Xc_f_z 1 5 2 — 1 : AXC_ L:L:iuz - 4 & cockpit ¥ Settings i=| Data List b Statistics |
F-2152” below “Project” in the PLANT——> ~&uemeincrany e
Se Ct i O n ' > .:t:f Webserver Variable (PLC) € | Valoe Type Usage

» P Axioline F (2)
E BOOL Global

e Click on the “Data List” Subtab in the

i [ [ i

central working space P e

* You may need to scroll to the bottom — I

to find the scaled analog input s ZER o o

variables we recently created e P

. . NewDigitalOutput BOOL Global

* Just for fun, flip the toggle switches to

verify the inputs work ——

. . BOOL Global

* Twist the knob and verify that Output

1 And 2 switch from False to True at e

the appropriate threshold values.
]
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Let’s test to see if the program works

]/ Main X ' axcf2192-1 X ' axcf2152-1/PLC X ' 1 Project X

° SW|tCh screens to see an alternate V|eW / Variables i) Code :' ersion Information E_@ Resources  + v 0O
. Code W - 0O X
* Go to the “Main” tab, and the “Code” sub /|
tab - P

e Click on the arrow to sync the
programming environment with the =
online execution in the PLCnext controller D]

s T -)_I
Voltage_0_10 |==| wRaw_Value iErrorCo- AnalogError

AnalogError
Sealed ata Type: INT

Qutt |==)  OUTPUT_1 |

Out2 |==  OUTPUT_2

rScaled Ouiput [se

&
x4

{
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Let’s test to see if the program works

Main X ' axc-f-2132-1 X ' axc-f-2152-1 f PLC X ' < Project X [] Mainstance : Main X

* |f the code has been created ) varianles [+ Code i Resources
and downloaded properly, you
will see a series of blue lined
data (words) and red lined data
(Boolean)

13“--% p

e Twist the analog know and
watch the code change AL2_D_V2

AlL2 DV

Voltage_0_10 |1 wRaw_Value IErrorCode 1] AnalogError
16#64E7 u or64ES) 0

rScaledOutput Scaled_Voltage_Value
[ 361

Qutl] [ OUTPUT_I

TRUE

Out2} | OUTPUT 2

TRUE

ERROR LIST
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a function block

E N/E N O * Itis an optional parameter than can be added when
hecessary

 ENO allows multiple blocks to be connected together
and controlled by the same input

Ad d | N g * EN allows the programmer to add on/off functionality to

Input_0 Resei_SC

Reset SC 0 Scan_Counter

1 Scan_Counter Scan_Counter

10000

Scan_Counter

95



Adding EN/ENO

 Go to Variables and add 2 new
local tags

* Scan_Counter (DINT)

215241 X [2]Project X VS |1 Main X axc12152-1/PLC X Mainstance : Main X

& variales [ code ; Version Information E,m Resources  + v
* Reset_SC (BOOL) f Variables -0
L I TR e " X P Y | Search d
.: ‘ Name ‘ Type ‘ Usage ‘ Translate ‘ Comment ‘ Init ‘ Retain ‘ Constant ‘ OPC ‘ HMI ‘ Proficloud ‘ [[e] ‘
in Derault
A2D Al2DV Local 0
o Voltage 0 40 WORD External 0 0
;F'r Scaled Voltdge Value REAL Extemal [ [
A QUTPUT 1 BOOL External 0 0
! QUTPUT 2 BOOL External O O
H AnalogEror INT Local O INT#0 00 O O U U
e o 3 0
Voliage 0 10 Clold WORD OUT Part O WORD#1640 O O O
Scaled Voltage Clgud REAL OUT Port U REAL#0.0 U U U
Input_0 BOOL External 0 0
Scan_Counler DINT Local O DINT#0 0 U U U U
Reset SC BOOL Local 0 FALSE 0 0 0 0 0
l l l l l
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Adding EN/ENO

* Place and ADD instruction in the
Main program

» Left-click on the ADD to open
the option across the top

e Click on the EN/ENO enable
disable icon on the upper left-
hand corner

add w
# ADD

| 0D Function -
E roo_croo_crmlE

&8 ADD_S

=
8]

> M Analog lechnology_10
v [ Extended (83)
~ [ Functions & Functio
» [gm Data Handling {
== Ethemnet (6)

j File Access (7)
j Hardware Acces

j Loop Controller
j Variable Access

| P

nts .

RXE

Add EN f ENC Parameters to Functionblock Call
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Adding EN/ENO

e Use Input_O (created previously
and connected to toggle switch
1) as the EN

* Address the rest of the
instruction as shown to the right

* Download the program and
monitor. Toggle Input_0 on/off
to see the effect on the ADD
instruction

= ADD
Input_0 ™ v Eno

TRUE
| Scan_Counter A

| Scan_Counter
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Adding EN/ENO

Place GE and MOVE instructions

Connect the ADD ENO to the GE e p—— = FILE_REWOVE 2|l
EN. These instructions will be IO - - o &
' BEy EX=4 E

toggled on/off by Input_0 e .

Build the ladder as shown.

= Error List [ Project Loa  [&\ online Loa  [@) Safety Loa Y | Search

Download, run and monitor

L ADD

T T = =/ [ L e
L —

Reset SC i
R -

oo |

—| Scan_Counter | ‘ Scan_Counter |—

10000  |==

is MOVE

Reset SC

GE

i ADD

0./ R ;

......._... v Eno B LK 0 i o EN ENO

Ml  Scan_Counter | _Scan_Counter | __
1 2436 2436

10000
10000

2436

[ Feseise ] __[Sean Counter ]
FALSE 2436
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Forcing Values in Ladder

It is possible to change values
in ladder and to force I/O off
and on in order to test

program functions

This can only be done when

I Scan_Counter

7912

72

the ladder is being

monitored.

Double-click the
Scan_Counter tag

In the pop-up, fill in 9900 and

7912

10000
10000

click the pencil.

Input_0
TRUE [

[ 1 [N

1

This will bump the scan

counter close to the 10000
threshold, so the appropriate
code can be tested

5183

Input_0
e et
.

2967

H

EN

| Scan_Counter
3183

ADD

ENO §

e EN ENO

[_Scan_Counter ]__

H
! EN ENO
o B ) . ~azet_SC
Click here to overwrite the current value.
10000
10000

Ml Scan_Counter
9967

GE

is MOVE

Reset SC
e

FALSE 7912

e Reset SC

—|_Scan_Counter ]

GE

i: MOVE

Reset_SC

—o __[[Scan Courter ]
0 8183

i GE

s N ENO

(Scan Counter ]__

9967

10000

10000 [

Reset_SC
T FALSE
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Programming the HMI

PLCnext Engineer has a built-in Human-Machine Interface (HMI) editor.
The HMI pages that are created are downloaded onto the PLCnhext
controller which then serves them in HTML5 format to any connected

device with an internet browser.

* Display the web-based HMI pages on
* Laptop, desktop computer

* Tablets, smartphones
« HTML5 capable panel-mounted HMI operator interface screens



Before we start on the eHM|

 Make sure to disconnect from

the PLC

* Many program changes can only

be made while disconnected

Main * ' axc-l-2152-1 = 4 axc-1-2152-1/PLC X 4 Project

EA wi d—

u AR | Variables | Code o5’ Resources
v [ Project
v lyaxc+-2152-1 : AXC F 2152
» [ PLCnext (2) 4% Connect f Disconnect
P (0| Debug On/ Off
> HMI Webserver
- Logon / Logoff
*4*OPC UA r
Profinet (0)
» PP pvialine F (2)
AlL2_ D V2
A2 DV
wRaw_Value iEn
— =
rSecale
I
]
]
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Getting started with HMI programming

PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PLCNE training project.pcwex*

File Edit iew Project Extras Window Help

i e NS =0

* Click on the down arrow
neXt to ”HMl Webserver” axc1-2152-1 X axc1-2152-1/PLC % S
in the PrOjeCt tree in the vL::pIUIeL: Settings IP Subnet %, Physical Topology [ | Version Information |

. ~ ] axcf2152-1 - AXC F 2152 I
PLANT SECtlon . \ ’ [] PLCnext (2) IP subnet Identity
iMiPLC

\

° R i g ht CI iC k O n v i HMI Webserver SNMP Metwork name: (1) netw

P[] Application i

“Application” /@»H Ads v Page

= |f% Add HMI Support File

Top-level domain: @

/ 2 Profinet 0 . IP range
1) | m Add Folder )
hd SEleCt ”Add H M I Pa ge” » B Avoline — Start IP address: (U 192
End IP address: @ 192
* Double-click on the ot
Created page tO Open it Default gateway: @

103



Ready to start programming the HMI

You now have a
blank page that is
ready for objects to
be drawn and linked
to the program.

PLCnext Engineer - PROJECT4.pcwe:

File Edit View Project Extras

EmEHE YOI x

Window Help
-
S A B

{ HMI Webserver

Page X

EPHE"ACTIK

b L I
~ Project
w anc--2152-1 : AXC F 2152 '
~ [5) PLCnext (2)
w 15 ESM1 (1)
~ [&] Cyclictoo (1)
w Mainlnstance : Main (2}
Al_Morm1 - Al_Norm
Al_Morm2 : Al_Norm
0, E5M2
PLC
~ i 1) HMI Webserver
w [7] Application (2)
Login
Page
&) Support (0}
orcoPC UA
Profinet (0}
[ Axioline F (2)
dio-1-AXL F DI DO&/1 XC 1H
aio-1:AXLF AIZ ADZ 1H

Tags

HMI Page

X3 x

HMI Page

Page Settings a
Width 1024
Height 768
Fill & -
Image source
Border width ]

I < -

ys available

Margin color

Avallable

-

Programming (287)

~ Local (2)

o e

Data Types
w Functions & Function Blocks (1)
> InternalFunctions (1)
") Programs (1)
Main

Extended (72)

IEC 61131-3 (123)

PLCnext Confroller (34)

Safety IEC 511313 (56)

>

PLCnext Components & Programs

>

Network (417)

{
FQEEIESSE g E

(%)

w

HMI (33)

Linear Gauge Scale
Palycurve Path
Puolyline Path
Radial Gauge Scale
Rectangle
Symbol List
Text
Teut Input
Local
Default (21)
» Images (5)
~ [ Page Templates (2)
Blank Page
Login o

1 emors, 0 wamings

>

Libraries (1)

100% — * + H

10:41 AM

o))

020 EZ

2/2
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Adding an object (symbol) to the project

@ axc£2152-1 / HMI Webserver X

Page X COMPONENT 3

To access the various HMI

objects, it is necessary to go to b — —— ——b e .
the Components window and—— [ .= » - w3 | v e §| W[ ] n[mm 3] | > = PLCnextCamponents & Programs
then open/expand the (HMI) | o EDY :::j:m
section. Name | Soue Type | Sowree Vloe |
Sramzl | o Symbol List ~

Many of the animated object oo
are under the “Default” menu v B oot 21
and the “Symbols” sub-menu. ol e

_ _ e e
Since one of our analog inputs 1 i
is a level sensor, it makes sense 1" © & Poge Tenplis 0
to use a vertical gauge as one of b o
our symbols Ll ’ S“gﬁ,’%‘fﬁﬁ:H -
Drag and drop the symbol to . ——
the workspace , i bt

Rotary Switch 2 State

10 Rotary Switch 3 State
Slider
""" 0 Slider Horizontal
Spin Button

Three State Slide Button

o = Two State Slide Button
Symbolinstance1 Dynamics Seifings II i " ““
Verfical Gauge ¥

{
FOQEFEIBEF g (5 Librares (1)

X=829 Y=240 1 emors, 0 wamings
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Programming the HMI

Click on this symbol so the
configuration box displays.

Click on the “Parameters” tab at
the bottom of the configuration
box

Click in the “Source Value” box

Since “Scaled_Voltage Value” is
the variable that represents

level, select it.

Now click on “Settings” at the
bottom of the configuration
box.

KA u
W AR

£-2152-1 | HMI Webserver X Page X
ameters Tags HMI Page v 0O
HMI Page
jol ke | 30000 3 W 2100 3 H 30029 3 .

|
W - O X I) Programming (287)

I 2> PLCnext Components

il > & Metwork (417)

Name Source Type Source Value ¥ HMI(33)
GaugeVariable Wariable hd I Symbol List
W Al E_ axc-f-2152-1 / PLC Scaled_Voltage_Value
Context E_ axc-f2152-1 / PLC Scaled_Current_Value

w ac-f-2152-1
HMI Webserver
~ PLC
Sysfem Variables i
Default '
Paramefers

MavigateRigh
MavigateUp

W Page Templates
Elank Page
Login

W Symbols (14)
Bar Graph
Bar Graph Hc
Horizontal Ga
Mavigation Bz
Radial Gauge
Radio Button
Rotary Switch
Rotary Switch
Slider
Slider Horizor
Spin Button
Three State £

et ) )
» Symbolinstanced  Dynamics  Settings JEEEN G Two State Sl
Vertical Gaug

> [ Libraries (1)

X=822 ¥=328 1emors, 0 wamings [ I 100 —

a
a°
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Configuring the HMI object

#H - O X

X 74301 5 Y 20000 5 W 2789 5 H 40028 D

* Change the “Scale.Properties.Scale range” / “Scale
maximum” to match (or approximate) the range of ‘ .
the input (which is 0-300 (feet)). BHd

% Shape?2.Properties.Background

v |ow.Properties.Background

. I - -
I w Shapel.Properties.Background
* Scroll down and change “Needle.dynamic.path” to I 80 — e
match the value you enter for “scale maximum”. 70 DR—
e Scroll down and set “Scale.Properties.Major tick °0 Fontfamity  Ava
marks” to 20 t B 60 == .
40 w Scale.Properties. Stroke
30 Line color
20 % Scale.Properties.Scale range
10 Scale minimum 0
Scale maximum 100
----- 0 % Scale.Properties.Major tick marks

Scale maxim

Major fick interval 10

) Symbolinstance! Dynamics EEULNEN Parameters
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Disabling security on web-HMI (for demo)

To avoid the need to add
password protection to access
the Web HMI, access the tab
shown by double clicking on “HMI
Webserver” in the Project tree in
the PLANT area.

Select “None” for Enforcement of
user levels

. PLCnext Engineer - C:\Users\Public\Documents\PLCnext Engineer\Projects\PROJECT1.pcwex*

File Edit View Project Extras Window Help
=1 =
=R
IZ[:JZIaxc-l-21 52-1/ HMI Web Server X
3<'. H ‘—_b d E:;u Settings v 0
v = Project .
o Settings I
v ] axcf2152-1:AXCF 2152 i
~
’ [] PLCext (2) All Web server
H_HEE
i)
HvI Web Se_NEf Web server HTTPS port: 443 v
v || Application (1)
r..r‘j Support (0) - Enable REST interface: @ U
=) Login imulation , ,
“4+0PC UA Simulation
i Client(s
22 Profinet (0) (s) HTTPS port: 443 hd
I Axioline £ (0)
Security Client(s)
Update task Session timeout: 5000 ms
Data poll interval 250 ms
Profile
2 ]
Security
Enforcement of user \evN PLCnext user management
Update task
PLCnext user management
System variables: @ v
v
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Simplity the HMI application by eliminating

the login provision.

* Right click on the “Login” entry under
“Application”

e Select “Delete” from the menu.

e This will remove the need to program the
screen to include a sign-on interface, and for
the user to log in every time.

* When you delete the “login” page, the error
will go away.

Sopcua

® o = B 3 g
-] g i
o =
XS pE B
Do oo w o

eeeeeee

ccccccccc

ppppppp

ccccccccc

Session timeout:

Data poll interval:

Security

EoEEEg B X =gHs
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Check out the functioning HMI

Download the eHMI using the same
method as downloading ladder code

File Edit View Project Exiras Window Help
After the program has been downloaded, e csme | =
follow this procedure to view your eHMI
e Double click here: PLANT @ 2xc £2152-1 / HMI Webserver x P [B|Page x P [ Aopication % e
EC ;{ tf% Cockpit Seffings Data List I Stalislics
* Click on the “Cockpit” tab. ~ 3 Project .
P \v ojaxc-f-2152-1 : AXCF 2152 Cockpit
* Click on the icon that looks like a tablet e HOAw = /26 % =
(tO the Ieft Of the rOCket iCOn). TEyCiTTO0 Overview Diagnostics and status indicators
w Mainlnstance - Main (2}
* This will launch the default web ALtom1 ALNom J Dovice e
browser to let you see the “runtime” meswmz _— B @
version of the HMI page we are e o SF.0
Creating. e ;Ap:plication " PLC runtime RUN:
Page Nofifications FAIL:
iy_t) Support (0}
DRCopC uA DBG:
Profinet (0) 0]
Lo Axiolineg F (2]
dio-1: AXL F DI&1 DOBM XG 1H E:D
aio-1: AXL F A2 AC2 1H
Ufilization
Memory: 30
ERROR LIST
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View the HMI page, interact with it

° You Wi” Iikely get an error wa rning M Certificate error | https:;//192.168.1.10/
you to avoid this webpage. The
“web” page is internal to the PLCnext

controller and it is safe. This site is not secure

* Navigate to the page, despite the

. . . . This might mean that someone’s trying to fool you
Wa mlng- (ThlS Wa mlng screen Wl” or steal any info you send to the server. You should
look slightly different based on the close this site immediately.
internet browser being used. 9 Go to your Start page

Details

Your PC doesn't trust this website's security
certificate.

Error Code: DLG_FLAGS_INVALID_CA

Go on to the webpage (Mot recommended)

111



View the HMI page, interact with it

& Notsecure | hitps//192.168.1.10/ehmi/hmiapp.html

° YOU W|” ||ke|y get an error Warning act-.. diF PCN [0 PLCnext Store | The... [ﬂ PHOENIX CONTACT... () PxC Graphics [E3 Linkadin

you to avoid this webpage. The
“web” page is internal to the PLCnext

controller and it is safe. 300

|
* Navigate to the page, despite the = 222
warning. (This warning screen will 240
look slightly different based on the -
internet browser being used. p 1
160

140
120
100
80
60
40
20

Twist the potentiometer now and
watch the needle move, corresponding
to the analog input representing level!




Get back into the PLCnhext Engineer
programming environment

EA Wil

* Once you are back in PLCnext Engineer, Right click on | <& = I

W Project
And disconnect from the PLCnext controller. axc-£2152-1 - AXC F 2152 g

* Double click on “Page” on the Project tree in the PLANT area, and make sure the “HMI Page” sub tab is
selected.

* You should be back to the HMI development environment as seen on the next slide.
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Add another symbol —Just to see another gauge

* Use the same process as with the vertical
gauge to drag and drop it into the
workspace.

* From parameters tab, assign
“Scaled_Voltage Value” as the variable.

* Using the same methods when
configuring the other symbol, configure
this gauge, but set the range to 400,
rather than 25.

.axc—f—2152—1-‘HMI Webserver X Page X Appication x . axc£2152-1 *
E. Parametiers Tags HMI Page w O
HMI Page Wo- O x
= S e o HEN X 40000 $ Y 30000 5 W) 4s270 5 H o 33so0 §
Parameters.
Mame Source Type Source Value
I 25 Variable Variable Scaled_Current_Valuel ’
I 23 L4 2
I 20 &4
18
500
> 400 600
15
300 700
13
200 800
10
100 / 900
8
5 0 1000
3 Variabl
<variable>
0
L
{ > Symbolinstance2 Dynamics Settings JEEELEEE
[q @ ol & al [«

X=850 Y=403 1 emors, 0 wamings
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Configuring the rotary gauge HMI object —~

|
Line color | | L‘ - "

@) 20c-£2152-1 1 HMI Webserver % Page X [ Application x l anc-f-2152-1 X
v Scale.Properties.Scale range
E. Parameters Tags HMI Page:
. . HMI Page Scale minimum 0
* Your Conflgu ration w@ o g _— x 4000 g | v || Scale maximum 400
Shou Id IOOk Something A-I v Scale.Properties.Major tick marks
like this. These Changes 25 M Majortickinerval 100

are made under the 1 2
“Settings” tab I ‘ ' ;
>

v Scale.Properties.Minor tick marks

20 o I . Minor tick count

v DataDisplay.Properties.Text

* After drawing the
symbol, download the
eHMI program to the
PLCnext and then view it

Fl  Font size 27

Horizontal text alignment Center

gl v DataDisplay.Dynamic.Text

Format 1 digits after decimal

TR v UnitsLabel.Properties. Text

v I Text GPM I

I
Font color | | A -

— | v Needle.Properties. Stroke

; I n
] Linecolor | | £ -

+ v Needle.Dynamic.Path

{

E QEF & el B M b g] [«

Symbolinstance2 Dynami~s [EELOLFEE Parameters
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Check out the functioning HMI

File Edit View Project Exiras Window Help
* Double click here: EE e A mS =g
e Click on the "COCkpit" tab. PLANT @ 2 £2152-1 / HMI Webserver x P [BPage x P [l Appication axc£-2152-1 X
Ry m—a . . . ¥
* Click on the icon that looks like a tablet . e =
(to the left of the rocket icon). v lpaxc 21521 : AXC F 2152 W Gockpit
v ) PLChext (2) || Rt = &8 *Q % m
. . w 15, ESM1 (1)
* This will launch the default web v (2] Cydlic100 (1) OVETvie: Diagnostics and status indicators
browser to let you see the “runtime” ¥ [0 Maininstance - Main (2) _ e
. Al_Morm1 - Al_MNorm Device ©
version of the HMI page we are AINorm2 - A1_Norm o O
. 1H, EsM2 two
creating. Lo e 5.0
w & D HMI Webserver T ]
w [ Application (1) Pt RUN:
Fage Nofifications FAIL:
iy_t) Support (0}
DRCopC uA DBG:
Profinet (0) .
w | axioline F (2) 0@
dio-1 - AXL F DISH DOBH XG 1H E®
aio-1 - AXL F AI2 A02 1H
Utilization
Memaory: 30
ERROR LIST
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Review the HMI runtime...

r | httpsy//192.168.1.10/ehmi/hmiapp.html

* The HMI is displayed as we would
expect

* Turn the potentiometer and the level
will rise and fall, as the pressure
increases and decreases

[
[+

* Note: the pressure gauge shows the I 2
numerical value and the units of > 20
measure beneath the gauge. Let’s add 18 200
these to the vertical gauge. 15 10 R\

13 100 300 \
10 50 /350
400

3 305.1

w0 -]
o
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Adding text to the HMI page

* From the COMPONENTS section, under
HMI, click on “Text” and drag it onto the
work surface, then release.

* Double click on the object on the screen
(textbox with the word “text”)

* The configuration window will appear
(as shown).

HMI Page

» O

- a x

COMPONENTS

b1 T

[
@

S -aMd

X 38000 5Y

-~

D

!Text

[y
[--]

v
I -

[~] (]

o w

=y
(4]

10

5000 3| W

[
New dynamic

Comment

H - O X

Programming (287)

25000 5 H 5000 3

PLCnext Components & Programs

Dynamics A x

 EE R BEEd S

X=640 Y=101

Network (417)

>
>
>
~

HMI (34)

~ Objects (12)
Button
Check Box
Ellipse
Line
Linear Gauge Scale
Polycurve Path
Paolyline Path
Radial Gauge Scale
Rectangle
Symbol List
Text
Text Input
™ Local (1)
> Symbols (1)
» Default (21)

>
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Libraries (1)
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Configuring text dynamics

* In the configuration window, click on the “Dynamics” tab at the
bottom.

Mew dynamic
Dizable
Read-only
Visibility

e Click on “New dynamic” and select “Text” from the drop-down
menu.

Color or Fill
Blink
Text

* Next click next to “variable” and select the
“Scaled_Voltage Value” since that is what will correspond to
the gauge’s value. Hit the ENTER key

Rotation
Scale
Translation
Path

Action

x
)
]
o
A
e
vl
B
W
@
P

Action on Data

i w8 Dynamics
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Configuring text dynamics

* In the configuration window, click on the “Dynamics” tab at the
bottom.

e Click on “New dynamic” and select “Text” from the drop-down
menu.

* Next click next to “variable” and select the
“Scaled_Voltage Value” since that is what will correspond to
the gauge’s value. Hit the ENTER key

* Indicate the number of places after the decimal that you want
to display.

.;BIE

Mew dynamic

1D

Comment

w A Text X

Variable
Format

Enabled

i w8 Dynamics

Scaled_Voltage_Valus

0 digits after decimal
1 digits after decimal
2 digits after decimal
3 digits after decimal
4 digits after decimal
5 digits after decimal
& digits after decimal
T digits after decimal
& digits after decimal
9 digits after decimal
10 digits after decimal
11 digits after decimal

12 digits after decimal
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Further configuration of the text

object

—

HMI Page

Click on the Text tab at the bottom of the
configuration window

Under the “Text” section, click the down arrow near

Xo35000 O

Lo

the font style is indicated ]

Choose the color of the test to be displayed. | am
choosing orange.

You can change the font size and style here too.

Click on the object, drag and drop beneath the
vertical gauge.

Save the project.

H - 0O X
(5000 5 W, 25000 5 H L 5000 O

D

Comment

~ Behavior

Is tab selectable

Tab order

Text2

L L L

<

W Text

Text

Format

Text
Arial b4

B

Theme colors

Standard colors

v  Geometry

Transform center X
Transform center

Lock object

mE

Recent colors

More colors...

18.00

v Background

Fill

w Stroke
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Further configuration of the text object

Create an object to show the units for this
variable.

Since we are measuring level, something like
“Feet” would be good.

As before, choose “text” from the COMPONENTS
section under “HMI”

Drag and drop it under the last object, and enter
the text “Feet” that you want to display

Alter the text to your liking (color, size, font, etc.)

Save the project, download to the PLCnext
controller, and open the webpage to view.

B8 Radial Gauge1 X

[ Appiication x ] axc£21521 x fi axc£21521 /PLC % COMPONENTS
e volf ¥ I
HMI Page W - O X > Programming (287)
EH |* X 21933 c Y| 592.00 c W 100.00 c H 50.00 c > PLCnext Components & Programs
. .8 ~ p— E— > Network (417)
> D Text1 w i HMI (34)
15 Comment “ [ Objects (12)
~ Behavior () Button
eck Box
13 Check B
Is tab selectable Ellipse
10 200 Line
Tab ord 0
150 ab order Linear Gauge Scale
8 v Text Polycurve Path
Paolyline Path
5 1 00 Text Feet Radial Gauge Scale
Format Arial 20 Bold Center M Rectangie
orma Arial 20 Bold Center Mid.. Symbol List
3 50 v Geometry Text
Text Input
0 Transform center X 0 v [ Local (1)
D Transt ey 0 > Symbols (1)
ransform center ) Default (21)
Lock object O
Q a’ E lg w Background
| o @
=
| w Stroke
- —
Line width 0
Dash style Solid v
L
>

v o g [

I > ¢ Libraries (1)
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Two analog gauges, complete in HMI

200
150 250

> 5 100 300

50 —~ 350

0 400 l




Adding some digital inputs / outputs

M Certificate error | https://192.168.1.10/ehmi/hmiapp.htm

* We will add some digital inputs, and then
some outputs.

* On the physical side, we will wire some of the
PLCnext controller’s digital outputs to some of
its digital inputs, so when an output turns on,
a corresponding input will simultaneously turn
on

* Earlier we programmed DO 1 and 2 to each
turn on based on the values of the current and
voltage inputs.

Note: Black fill was added to the background for
aesthetic reasons. This will be shown on the
next page




A brief interlude — Screen Background Colors

Often, viewing esthetics may require a
background color other than white

Before changing the background color, check
the text and graphical objects to see if they
need alteration first.

In this exercise, we will be changing the
background to black, so it would be
advantageous to change any texts from black
to a good contrasting color such as white or
yellow

For the 2 graphs, the default text color is black,
Please change these colors under the settings
tab to some other color, such as white

Settings 7

v Shape5.Properties.Background

Fill | | & ~

v Low.Properties.Background

Fill ! | & ~

v Shape2.Properties.Background

v S . -

v Shape3.Properties.Background

v N . -

¥ Scale.Properties. Text

Font family Avrial
Font color : I A -
bl i

v Scale.Properties.Stroke

) | \
Line color | | &£ -

v Scale.Properties.Scale range

Symbolinstance1 Dynamic W ‘arameters
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A briet interlude — Screen Background Colors

e To change the screen

background color,
double-click
anywhere in the
screen

* The Page Setting
dialog box will pop
up. Click on “Fill”
and set it to black

¥ Emsmmm

HMI Page

Text

450 B0 ggo
200 700

200 £

Text 100 / 00
]

0 1000

<Scaled_Voltage...

Text

EQEEFEG S = gr

w - o x [V [ Programming (277)

. v [ Local (2)

Page Settings A X i Data Types (0)

» [ Functions & Func
v [ Programs (1)
Width 1024 [ Main

» & AnalogTechnology 1

Background page template

Heignt 768 > H Extended (72)
Fil & H > | EC 61131-3 (125)
Image source Theme colors
Border width 0 u I o
Margin color _ Standard colors
N H EER
Recent colors
EE N
More colors...
@ Ellipse
— Line
F Linear Gauge Sc:
\\ Palycurve Path

=1 Pnlvline Path

v [ Libraries (1)

“ 55 Libraries (1)
& AnalogTechnolog

(" FL T Page Settings

x=1115v=179  Oemors, owamings  [J} I 100% —
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Creating “indicating lights” to show DI status

~ 0O

V4

Moo O X Programming (287)

e Drag and drop an “Ellipse” object from the HMI w sm g n mws R o g
menu under the COMPONENTS section.

>
> PLCnext Components & Program
> Network (417)

¥

HMI (34)

* This will make a circle which will function as an s Oveds 12
indicator light which we will configure to “light up” crce o0
when the corresponding digital input is turned ON. e Gauge Soae

. o e . . q k" ﬁg l_i' Palycurve Path

* Since we have 8 digital inputs, copy and paste this |—-—i o o
object to make 8 circles, and arrange them as you | | e
desire. oy

° S|mp|y use control C’ control P to replicate the =  (aaeiE s ssscssnsnsSBNSNSE NN NN NN NN NN NN NN
circles.
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Adding dynamics to turn on and off the indicator
lights based on digital input state

 Double click on one of the circles

SSSSSS

* Click on the Dynamics tab
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Adding dynamics to turn on and off the indicator

lights based on digital input state

 Double click on one of the circles

* Click on the Dynamics tab

* Click on “New Dynamic”

* Click on “Color or Fill” from the drop- | |
down menu, and click on “Fill” | |

Color or Fill

SSSSS

Action

555555
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Adding dynamics to turn on and off the indicator
lights based on digital input state

.;;*-
* Double click on one of the circles New dynamic
D

e Click on the Dynamics tab Comment
. . W [ Fill 2
* Click on “New Dynamic”
6 -GS
e Click on “Color or Fill” from the drop- ~ ~ =N N N\ O/ Variable Input_0
down menu, and C“Ck on “Fill” | | Animation smoothing ]

Blink rate Mone

 Choose a variable to associate with this
button, Input_0

* Make the fill a dark color when the Condition | u
condition is false, and a bright color when False L] % v

the condition is true. (light turns “on” e
when digital input is turned on) S —

Enabled

Shape3 QL GEIT=
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Adding/configuring the variables in the Data list

B PLCnext Engineer - PROJECT4.pewex*

e Configure each input “indicator light” the same
way. Just changing the Variable for each...Input_1,
Input_2...Input_8

* (You could create any variable name you
desire...maybe something more descriptive, like
Pump 1 running, or dosing pump On....)

* You can create variable names in the HMI
environment.

* You will need to define them and link them on
another screen.

File Edit Wiew Project

=B

Window Help

L] = §l
&S =i

KA u
Ky AK
w Project

> axc-f-2152-1 : AXC F 2152 '

@ axc£2152.1 /HMI Webserver X [B|Page x [ Application X

Cockpit Seflings Data List . Stafistics
i oo B
Variable (PLC) 2 Process data
ACTZ TIZ=TT T O CIF O _FCCR_FOTT CUOTETTETT 7T

axc-+-2152-1 / PLC.EIPD_OUTPUTS_LENGTH
axc--2152-1 / PLC.EIPD_INPUTS_LENGTH
Select Varisble (PLC) here

axc-f-2152-1 7/ PLC.Current_4_20
axc-f-2152-1 7/ PLC Voltage_0_10
axc-f-2152-1 / PLC Scaled_Voltage_Value
axe-f-2152-1 / PLC Set_Cumrent_Min
axe-f-2152-1 / PLC Set_Cumrent_Max
axe-f-2152-1 / PLC Scaled_Curmrent_Value
axc-£-2152-1/ PLC.OUTPUT_1
axc-f-2152-1/ PLC.OUTPUT_2

axc-f-2152-1 / PLC Input_0

axe-F-2152-1 / PLG Input_1

axc--2152-1 / PLC.Input_2

axc-+-2152-1 7/ PLC Input_3

axc-f-2152-1 7/ PLC Input_4

axc-f-2152-1 7/ PLC Input_5

axc--2152-1 7/ PLC Input_&

axc-f-2152-1 7 PLC Input_7

Enter variable name here

Ethemet/IP / E
Ethemet/IP / E
awc-f-2152-1/
awc-f-2152-1/
awc-f-2152-1/
Select Proces.

Select

Select Proces.
Select Proces.
awc--2152-17
awc--2152-17
awc--2152-17
awe-f-2152-1/
axc--2152-1/
axc-f-2152-1/
axc-f-2152-1/
axc-f-2152-1/
axc-f-2152-1/

awc-f-2152-1/
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Adding/configuring the variables in the Data list

. PLCnext Engineer - PROJECT4.pcwex*

File Edit View Project Extras Window Help

=R =N Ra gl g O = S

B axcf21521/PLC %

.Page % [mmlApplication x

. awc-f-2152-1 / HMI Webserver X axcf-21521 X

* Navigate to the “Data List” tab by double

bR T

. . . “w . ” Cockpit Setlings Data List I Statisfics
clicking here and choosing the “Data List v o Data List
v [l axcf2152-1:AXCF2152 N
- » (%) PLCnext (2) M, o [
sub-tab Bt
~ i _FHMI Webserver Variable (PLC) 2 | Process data item > | HMItag > | Function
. . . . . - 1 applicati ) ey o = - CUTETIE T 7 O D _ T _OTT
[ ] If t h e I lst |S expa n d ed CO nt ra Ct It by CI | Ckl ng - pp::gl:n T PLC.EIPD_OUTPUTS_LENGTH Ethernet/IP / EIPD_OUTPUTE_LE...
4 _— axc-f-2152-1 / PLC EIPD_INPUTS_LENGTH EthemnetIP / EIPD_INPUTS_LEN
here (the arrow should be pointing to the = Exorcua
. » :::I?:; 21221 axc-f-2152-1 / PLC Current_4_20 axc-f-2152-1 / aio-1 7 IN02
r | g h t) axc--2152-1/ PLG Voltage_0_10 axc--2152-1/ aio-1/ INO1 Voltage_0_10

e Scroll to the bottom, add the variables you
created on the HMI page by clicking and
entering them here

e Associate each variable with a Process Data
Item as shown

axc--2152-1 / PLC. Scaled_Voltage_Value
anc-f-2152-1 / PLC.Set_Cument_Min
axe-f-2152-1 / PLC.Set_Cument_Max
axe-f-2152-1 / PLC Scaled_Current_Value
axe-f-2152-1 / PLC.OUTPUT_1
axe-f-2152-1/ PLC.OUTPUT_2
axc--2152-1 / PLC.Input_0

anc-f-2152-1 / PLC.Input_1

awe-f-2152-1 / PLC.Input_2

awe-f-2152-1 / PLC.Input_3

axe-f-2152-1 / PLC Input_4

axc-f-2152-1 / PLC.Input_5

axc-f-2152-1 / PLC.Input_&

axc-f-2152-1 / PLC.Input_7
afer var ame here

[ R )

awc-f-2152-1 / dio-1 / OUTO0
awc-f-2152-1 / dio-1 / OUTOZ
axc-f-2152-1 / dio-1 1 INOD
axc-f-2152-1 / dio-1 1 INO1
axc-f-2152-1 / dio-1 / IND2
axc-f2152-1 / dio-1 7 IND3
axc-f-2152-1 / dio-1 / IND4
awc-f-2152-1 / dio-1 7 INOS
awc-f-2152-1 / dio-1 / IN0DG
axc-f-2152-1 / dio-1 1 INO7

Scaled_voltage_Value

Scaled_Current_Value

Input_o
Input_1
Input_2
Input_3
Input_4
Input_5
Input_&

Input_7

ERROR LIST
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The HMI screen with digital input indication

= O A Certificate error | 1

e Earlier in this training, we had created two
Greater Than comparison function blocks.
When the analog inputs exceeded certain
thresholds, they would turn on Digital
Outputs 1 and 2, respectively.

* | have cranked up the potentiometer so that
both outputs have turned on

* You'll note that digital inputs 0 and 6 have
turned on.

* (I wired DO1 to DIO, and DO2 to DI6 on the
PLCnext controller)




Adding a counter and reset to program/HMI

* Get back to the Project and the
“Main” (program) tab, and the
“code” sub-tab.

* Expand the Programming tree as
seen in this screenshot and drag and
drop the CTU (counter — up) function
block onto the work surface.

Nindow Help
EI’IIENIX
THNNYG EW AT
Page Main X 0 OMPO
KA uw I
Variables Code Version Information  + Ky AR
Code Moo ox w Programming (287)
5 1z (O - (RS P v [ Local (2)
Set_Current_Max — #SetSpan —| Set_Current_Max Data Types
> Functions & Funcfion Blocks (1)
Set_Current_Min xSeifer w—=| Set_Current_Min
| w Programs (1)
Main
3 Extended (72)
w IEC 61131-3 (123}
W Functions & Function Blocks (123)
AT Tiom ¥ [ Arithmetic (22)
Al_Norm > Arrays (2}
TRUE |—| xEnable ¥ [5 Bistable (2)
l ¥ [ Bit Shift (4
0| |t RS > [5= Bitwise Boolean (4)
_ in <Errort 215 » Character String (3)
» Comparison (§)
(oo J—{sroms  wosscmseh e
| Set_Voltage Max SeiSp: Set_Voliage_Max ¢TD
| cTu
Set Voltage Min | L Set Voltage Min CTUD
» Data Type Conver: Up counter
> Edge Detection (2}
CTUi . . " X
=0 > Mumerical and Arithmetic (11)
(o e o
» Timer (8)
» [ safety IEC 61131-3 (58)
32000 |==—| P

> PLCnext Components & Programs

» § Network (417)

I QEEESE P EFE

> HMI (34)

> Libraries (1)
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Programming a counter-up function block

* This counter will count the number of times the high-level
alarm is reached. We have a digital output which we have
already programmed to turn on when the
“Scaled_Voltage Value” variable (which represents tank

level) reaches a certain value (21.5 feet). That digital output
is called “OUTPUT _2”".

OUTPUT_2

High_Level Reset

=t=| High_Lewvel Counter

22000

* Double-click on the “CU” element. Type in “OUTPUT 2" .
Every time Output two turns on, the counter will increment
up by one.
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Programming a counter-up function block

* Double click on “Reset” and type in “High_Level Reset”. _
This is a new variable that we will have to define. Itis on X1 @
that we will use to reset the counter. (By clicking on a [ o
button on the HMI).

‘ OUTPUT_2  |=t=sl

* Make sure you declare this new variable as a VAR E

. . . iw=r=| High Leve| C
(External variable) from the menu items on this screen. '=|_High_Level Counter

el RESET

| High_Level Reset

22000 ==

* Double click on “PV” and enter a value such as 32000. It
just needs to be a high number so the counter doesn’t
reach this number and stop counting.

* Double click on “CV” This is the counter value. Enter
“High_Level _Counter” This is a new variable that
keeps track of the count. Declare it as a VAR E on this
screen.
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Adding/configuring the variables in the Data

* Click on the “Variables” sub tab*.

* Make sure you designate the
“High_Level _Counter” as an INT (integer) Type,
and the “High_Level Reset” as a BOOL (Boolean)

Type.

* These make sense since the counter will be able
to produce an integer, and the reset will either
be true or false.

* Save the project.

list

.Page x

I axctf2152-1 %

g axcr21521 /PLC %

() axc£2152-1 / PLCnext %

TENEE  [EF Project x

Variables Code Wersion Information =+
Variables
T K W W
| Name Type Usage Comment Init | Retain | OPC | HMI | F
w Default

Al_Norm1 Al Morm Local

Set_Voltage_Min BOOL Local FALSE O O O
Set_Voltage_Max BOOL Local FALSE O O O
Vaoltage_0_10 WORD External

Scaled_Voltage_Value REAL External

Al_Morm2 Al_Morm Local

Set_Current_Min BOOL Extemnal

Set_Current_Max BOOL Extemnal

Current_4_20 WORD External

Scaled_Current_Value REAL External

OUTPUT_1 BOCL External

OUTPUT_2 BOOL External

cTun cTuU Local

High_Level_Counter INT External

High_Level_Reset BOCL External

cTu2 cCTU Local

Enter varisble name here O O O

* Or choose “PLC” from the project tree in the PLANT area, and manipulate the variables via the Data List tab.
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Representing the counter in the HMI

W axcf21524 % fffaxc21524/PLC X @ axc21521/PlCned % [E]Main ¥ i COMPONENTS
* Get back to the HMI development " T) | B B " e

Project 3 Programming (287)

£ 5 HMI P -
SC ree n . w I axcf21521:AXCF2152 g . age 1 » o x

20000 5 H| 5000 &

- PLCnext (2)
» 10, ESM1 (1}

©650.00 c w

PLCnext Components & Progr

Network (417)

We will use two text objects and one  _iz... -
button object. Bewe - e e
Shcopc ua Is ab seleciable Ellipse
* Click and drag a “Text” object onto s
the work surface o e ||
* Double click it to open the <Scaled_Voltage<Scaled (|| Wil

3 i Symbols (1)
Transform center ¥ 0

configuration window g omm "t ~ || - .

T P R ATRNE w  Background

SR € -

~  Stroke

Reset Counter

Line color £ -
Line width 0
Dash style Solid

|

!




Configuring text associated with the counter

* Make sure you are on the Text tab (bottom of the window). D

* Type in “High Level Counter” in the text field v Behavior

 Click on format and format the text as you wish (refer to earlier e
section in this training if necessary) S

* Enter Text High Level Counter

Format Arial 18 Normal Left Mid...
* Save project v Geometry

Transform cenfer X

Transform center Y

Lock object

v Background

Fill

~ Stroke

Line coler
Line width

Dash style
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Configuring text associated with the counter

e Click and drag a “Text” object onto the work
surface, to the right of the last one.

* Double click it to open the configuration window
* Go to the “Dynamics” tab

High_Level Counter

e Click “New Dynamic” and select “Text”

Variable

* Assign the “High_Level Counter” variable as
shown.

* Go to “Text” tab (at bottom) and format the text
with the color, size, style you desire.

* Hit Enter and then Save the project
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Configuring text associated with the counter’s
reset button

Drag and drop a
“Button” object onto
the work surface (near
the text we just
configured).

Change it to look like
the button in the
picture

Double click on it to
open the configuration
window.

Click on “New dynamic”
twice to add “Action on
Pressed” and “Action on
Released”

This will add two new
dynamics to make this
reset button function.

<Scaled_Voltage<Scaled

Feet

High Leve :ZZ;ﬂ-EEil-;;I. Le

: Reset Counter -

G

" New dynamic

Disable utton1
#% Read-only

®  visibility

®  Color or Fill

®. Blink

A Text

A Text when down

C¥ Rotation

o Scale

IZ', Translation

W\ Path

(@) Action > % Action on Pressed
L% Action on Released
@3 Action on Click
2 Action on Data
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Adding dynamics to the reset button

* Add a New Dynamic — “Action on Pressed” and configure as - i i
shown to the rlght New dynamic
D Bution1
* Add a New Dynamic — “Action on Released” and configure as Comment
Shown to the right_ w % Action on Pressed (1) 2
* Click to save the project as you would for any program acton: | Wiitevalie v
(Flle/save)"" Source Type Constant
Source conztant True
Destination variable High_Level_Reset

w {,} Action on Released (1) 3¢

Action: | Write value W
Source Type Constant
Source conztant False
Destination variable High_Level_Reset

G Dynamics

142



Download and test the HMI

* As we have done before, download the
project to the PLCnext controller, and start
execution of the program.

* *Then go to the “Cockpit” sub-tab and click
the icon (that looks like a tablet) to go to the
browser to check out the runtime version of

the HMI

* Or simply open your internet browser, and
type in the IP address of your PLCnext
controller.

B PLCnext Engineer - PROJECT4.powex*

File Edit View Project Extras Window Help

[ ]
Koy NG

=B X

ff axc 21521 /PLC X

axc-f-2152-1 X

el X I

Cockpit Seftings Data List i Statistics
W Project
W axc-f-2152-1 : A¥C F 2152 ' :
v [3) PLCnext (2) % Connect/ Disconnect |
» IO ESMA1 (1)
S, ESM2 ‘p Logon / Logoff '
PLC
“ & _LJHMI Webzerver
w [] Application (1)
Page b Wiite and Start Project F3
& 1/ Support (0) 4 Wiite and Start Project (with Sources) Ctri+F3
PRCOPC UA , _
Profinet (0) i.u. Wite and Start Project Changes
3 Axioline F (2) j'" Write and Start Project Changes (with Sources)

o Delete Del
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Viewing and interacting with the HMI

Success!

* Try cranking up the potentiometer
until it exceeds 21.5 feet and see if
the counter increments up by one
each time.

* Then click on the button. Does the
count reset to 0?

* And as you begin cranking up the
level — does it resume counting?

* If so, you did everything correctly!




Let’s make some HMI buttons that turn on
actual outputs on the PLCnext controller

» So far, we have turned on two digital outputs by doing some programming such that when one of two
analog inputs reaches a prescribed value, the corresponding digital output turns on.

* We have also created a button that resets an internal variable representing a counting function.

* Let’s combine elements of these two concepts and create some virtual pushbuttons in the HMI that, when
pressed, will directly turn on some digital outputs.

* Since DO1, and DO2 are already in use, lets use DO5, DO6, DO7, and DOS8 for this exercise.



Create and define the digital output variables

First, let’s create the variables and
map them to the PLCnext controller’s
digital outputs

Follow the example shown to the
right

Click the right arrow symbol (>) in the
header of the Variable column to
expand this table.

Verify that all the newly created
variables are of Type: “BOOL”

L
R =

= Project
w ] axcf-2152-1 - AXCF2152 W
¥ () PLCRext (2)
imiPLC
v (LD HMI Webserver
w [] Application (1)
Support (0)
) Page
“4=0PC UA
Profinet (0)
» PR Axicline F (2)

d

EiEaIHv21EZ~1IFLC x = Project X axc-1-2152

r Seftings ﬂ
D
oMW oMW w AR
Variable (PLC) 1} | Process data item
v Default
Voitage_0_10 aio-1/ INO1
Scaled_Voliage_\alue
OUTPUT_1 dio-1 / QUTOO
QUTPUT_2 dio-1 / QUTO2
Input_0 dio-1/ INDO
Input_1 dio-1/ INO1
Input_2 dio-1 7 INO2
Input_3 dio-1/ INO3
Input_4 dio-1 7 IND4
Input_5 dio-1 / INO5
Input_6 dio-1 / INO&
Input_7 dio-1 / INOT
High_Level_Counter
High | evel Reset
COUTPUT_5S dio-1 / QUTO4
QUTPUT_6 dio-1 / QUTOS
QUTPUT_T dio-1 7/ QUTODE
QUTPUT_8 dio-1 / QUTO7

Scaled Voltage Value_Cloud

146



Adding virtual pushbuttons to the HMI

We'll end up making eight (8) buttons, a Start, Pumps - Flow Pump Pump Pump Pump Level
and a Stop for each of four “pumps” o ' '
. =

You can choose a color scheme for your buttons, Tum On

and arrange them as you see fit

22.5

Feet

High Level Counter 1

Reset Counter




Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface.

* Double click on it to open the configuration window

D Button10
Comment
« Behavior
Wariable
Latching O
Value when pressed True
Is tab selectable
Tab order 0
v Text
Text Turn On

Text when down

Arial w 1600 2
B-s |
Format = = =
= % &
L i —
Margin 0
Direction Left fo right
} Geometry

v Background

!




Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface. D Euttont0
* Double click on it to open the configuration window Tab onder

v Text

* On the button tab, configure as seen to the right (you
may elect to use “Start” instead of “Turn On”, etc.) Text Tum On

Text when down

Format Arial 16 Normal Center....

Margin 0

Direction Left to right

» Geometry

v Background

Fill

Fill when down

» Image

% Stroke

Line color
Line width
Dash style

Dash offset
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Adding and configuring pushbutton HMI objects

* Drag and drop a “Button” object onto the work surface.

* Double click on it to open the configuration window

* On the button tab, configure as seen to the right (you
may elect to use “Start” instead of “Turn On”, etc.)

* Scroll to the bottom of this window if you want to
change the button’s color

D Button10
Comment
Tab order 0 =
v Text
Text Turn On
Text when down
Format Arial 16 Mormal Center...
Margin 0
Direction Left to right
¥} Geometry
v Background
Fill = -
Fill when down Theme colur;
} Image O HE
W Stroke Standard colors
| N HE EEN
Line color Recent colors
Line width 1 O | EE N
Dash style Sofg ~ Gradients
Dash offset 0 ] L I I




Set the dynamics of the button

e Click on the “Dynamics” tab

* Click “New dynamic / Action / Action on Click

* Choose “Write value” from the “Action” drop down menu
* Complete the configuration as seen to the right

* Each of the “Turn On” (or “Start”) buttons will be configured this
way...only the Destination variable will change...OUTPUT _5 will be
replaced by 6, 7, 8

e Each of the “Turn Off” (or “Stop”) buttons will have “False” selected for
Source Constant, and the various buttons will each have the same
Destination variable selected as their corresponding “Start” button

Dynamics

.;jk—

MNew dynamic
ID
Comment

w W Action on Click (1)

Action: | Write value

Source Type
Source constant

Destination variable

Bution10

L

Constant

True

OUTPUT_S
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Create and configure eight buttons

* Use Control C and Control V to copy and paste this button until you

have a total of eight (8) buttons
Turn On

* Double click on each button to configure each one appropriately.

* On the Button tab, you will want to keep the text as on the original
button for the three other “Turn on” (or “Start) buttons. you may want
to change these button’s color to green for example.

Turn On

* On the other four buttons, on the button tab, make sure you change
the text to “Turn off” or “Stop”...you may also want to change the

button’s background color to red, for example. Turn On

Turm On

Four buttons shown, you will create
eight buttons, total



PLCnext Supplemental Editi PLCnext Supplemental Editi | [ PLCnext Engineer B HMI Browser Client

% Certificate error

Pumps _ Flow Pump Pump Pump Pump Level

High 1 2 4 3 High
e e &
Turn Off i

, 3
m

:
22.5 360.8

Turn Off
High Level Counter 1

Reset Counter

4

Turn Off
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Popular Libraries

The PLCnext Store that was accessed earlier in this lesson contains many libraries that can assist greatly in ease of
programming. Here are some of the most common ones that a programmer may consider using

AnalogTechnology

AXL _Analog

IT Library
Modbus_TCP

PLCnext Edge Gateway

Datalogger

SMS_with_TC_Router
DataMux

scaling for all Axio and Inline Analog I/O

simpler scaling library just for Axio analog and temperature sensors
several network related operations including FTP and email

easy implementation of Modbus TCP servers and clients

installable application more than a library. Easy integration of remote and local
data logging into a cloud

takes data points from registers and I/O and logs into CSV file. May want to
consider contact local Phoenix Engineers for a USA built logger, however

allows the PLCnext, in conjunction with cellular router, to send texts

when using Profinet between 2 PLCs, allows for the exchange of complex data



Common Web Server Pages

Diagnostics Page

PHCGENIX Project Name: Datalogger_sample_2021_2 with e... HW: 02 FW: 2022.0.4 LTS
om MAC: A8:74:1D:02:90:EC

* PLCand I/O error e i Diagnostics

codes i R

—

il
|

Local Bus Module List

No. Module type Function Location Diagnostics Details
0 AXC F 2152 E A ; :

4+ Information 1 AXL F DI8/1 DO8/1 1H
2 AXL F AI2 AO2 1H

- Diagnostics

Diagnostic Registers

Profinet

Diagnostic Status Register

Diagnostic Parameter Register 1 0x0000
Nottications Diagnostic Parameter Register 2 0x0000
~ Configuration
g ® o«
Network ® Waming
. Error

System Services Diagnostics: . Online | Status: OK
PLCnext Store

Proficloud Services

Web Services

Date and Time
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Network Page

* Change/configure
various network
settings w/o
using PLCnext
Engineer

DOLT EDOOEDOEDEDOOEDEDOEDOO

| AXCF 2152
2404267

+ Information

-~ Diagnostics

Profinet
Local Bus

Notifications

~— Configuration

System Services
PLCnext Store
Proficloud Services
Web Services

Date and Time

- Security

Security Profile

Configuration

Network

LAN Interfaces
TCP/IP (LAN 1) - Switched Mode
1P Address
Subnet Mask
Default Gateway

DNS Server Addresses

MAC Address
Port X1
Data Rate
Duplex Mode
Link Status
Port X2
Data Rate
Duplex Mode

Link Status

Status

192.168.1.10
255.255.255.0
152.168.1.1
8.8.8.8

8.8.4.4

A8:74:1D:02:90:EC

LinkDown

100 Mbit/s
Full Duplex

LinkUp

Configuration

HW: 02 FW: 2022.0.4 LTS
MAC: A8:74:1D:02:90:EC

[192.168.1.10

[255.255.255.0

[192.168.1.1

[s.2.8.8

[e.8.4.4
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System Services Page

* Many different
services are active
out of the box

* You can turn off
services that you do
not expect to use, to
save CPU power

* Forinstance, turn off
Profinet Slave or E/IP
Slave, if these are
not going to be used

Deutsch  English Help ¥

Y

AXCF 2152
2404267

+ Information

- Diagnostics
Profinet
Local Bus

Notifications

~ Configuration

Network
System Services
PLCnext Store

Proficloud Services

Date and Time

- Security

Security Profile

User Authentication

PHCENIX
ICONTACT

System Services

Service ID

APP MANAGER
DATALOGGER

EHMI

ETHERNET 1P

FWM

GRPC LOCAL SERVER
1IEC

LINUX SYSLOG
NETLOAD LIMITER
OPCUA

OPCUA PUBSUB
PLCNEXT STORE
PROFICLOUD
PROFINET CONTROLLER
PROFINET DEVICE
SOFTWARE UPDATE

TRACING

o Security Profile deactivated

Configuration

Service Name

App Manager

Data Logger

PLCnext Engineer KMI

EtherNet/IP (slave device)

Firewall Manager

gRPC Remote Procedurs Calls (Local)
IEC 61131-3 Runtime for PLCnext Engineer
PLCnext Syslog adapter

Netload Limiter

OPC UA Server

OPC UA PubSub

PLCnext Store Connector

Proficloud

Profinet Controller

Profinet Device

Software Update via Device and Update Management

Trace Controller

Project Name: Datalogger_sample_2021_2 with e...

Factory Default

HW: 02 FW: 2022.0.4 LTS
MAC: AB:74:1D:02:90:EC

Activation

[ I < < < R < < < I < B < I < B < B < < B <

1<)

Discard Apply and reboot
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User Authentication

e Change password

e Turn off
authentication

* Create new roles
with differing
responsibilities

Security

AXCF 2152
2404267

User Authentication

—

General Configuration

User Authentication

System Use Notification

+ Information
-~ Diagnostics =

User Management Session Configuration
Profinet

User Roles
Local Bus

admin Admin
Notifications

— Configuration

Network

System Services
PLCnext Store
Proficloud Services
Web Services

Date and Time

- Security

Security Profile

LDAP Configuration
Fireveall

SD Card

Certificate Authentication

Syslog Configuration

Password Policy

Password Policy

Default Ruleset

DO LT EDOOEDOED EDOOEEDOEDOO

Enable/Disable

Set Password | it vser

HW: 02 FW: 2022.0.4 LTS
MAC: A8:74:1D:02:90:EC

160



. PHCGENIX Project Name: Datalogger_sample_2021_2 with e.. HW: 02 FW: 2022.0.4 LTS
Security Page ONTACT et

AXC F 2152 Security
2404267

Firewall

* Set Firewall rules

System Message

Configuration status = OK

* Activate/Deactive
Firewall 2] it e

-~ Diagnostics
General Configuration
Profinat Status (Current: stoppad)
Local Bus Activation ]

Notifications
Activated: Firewall is started, After system restart the firewall will be activated
Deactivated: Firewall is stopped. After system restart the firewall will be deactivated

— Configuration
Network Basic Configuration  User Configuration
e Easecan Input Rules Output Rules

PLCnext Store
Incoming connections, protocols and ports

Proficloud Services
Seq. Interface Protocol From IP From Port To IP To Port Comment Action

+ Xt -
Date and Time

- Security
oicerd (D

Security Profile
User Authentication

LDAP Configuration

SD Card

Certificate Authentication

Syslog Configuration
Phoenix Contact Verwaltungs-GmbH
Register Entry: Local court Lemgo HRB 5273
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