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Introduction:

Axiocontrollers and Axioline are a line of PLC’s produced by Phoenix Contact. It is an Industrial Grade
PLC, so it is extremely resistant to harsh enviornments and impacts but let’s not take that as a challenge
to break it, ok?

How does the AXC differ from the other PLC’s already donated to the College, like the NanoPLC? The
answer is that as the Arduino is less reliable or resistant to damage than the NanoPLC, The NanoPLC is
less reliable or resistant to damage than the AXC line. In an Industrial environment, errors need to be
close to 0, and having a device that can answer to a signal in milliseconds is extremely important. So if
you want a durable controller, the AXC is the way to go!

Security:

If you already played around with a NanoPLC you know that you should use a USB cable to upload a
project from NanoNavigator and instantly you get an answer from the device. The AXC line will not work
that way. Multiple AXL machines can be connected to a single AXC, but for that to work, it uses Ethernet
cables to do this communication. So lets start with the main topic: making the AXC and AXL work
together.

PS: This setup requires “expertise” in networking and if you don’t know what you are doing, that is
totally fine, you should be a pro by the time you are finished reading this manual. If you still have
guestions after reading this, just contact your TA or ITS, they will be glad to help!



First steps:

1- Connect the power cord to the AXC Trainer 1050 PN (as shown below), and turn the switch to
the ON (]) mode.

2- Take a second to see the lights blinking and understand the connection between the modules.
Check appendix A to see the legend.

Now we have a functioning PLC, but without any code inside. To upload code, we will have to setup a
connection between the AXC and your computer, and that’s when things get a little tricky. If you have
problems, contact the TA or ITS!

On your computer:

1- Connect a USB-to-Ethernet adapter to the front of your computer, so that you can connect to
the PLC.




2- Connect an Ethernet cable from the USB adapter to the X1 port of the AXC.

3- Go on the Control Panel on your computer, click on Network and Internet and click on Network
and Sharing Center and check the network adapters. One of them should be Ethernet 2 or
something like that. Double-click on it and click on Properties. Click on Internet Protocol Version
4 (TCP/IPv4). After selecting it, click in properties, select “Use the following IP address” and
enter the value for IP address of 192.168.0.10, for subnet mask 255.255.255.0 and click ok and

you can close the other windows.

Internet Protoceol Version 4 (TCP/IPwd) 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
(@) Lse the following IP address::

IP address: | 192 . 168 . 0 . 10 |
Subnet mask: | 255.255.255. 0 |
Default gateway: | |

Obtain DMNS server address automatically

(®) Use the following DNS server addresses:

Preferred DMS server: | . . . |

Alternate DNS server: | . . . |

[validate settings upon exit

[ What's a subnet mask? ]

Kl'he subnet mask is in charge ON

separating the IP address into two
components. It is called the
subnet mask because it is used to
identify the network address of an
IP address by performing a bitwise
AND on the netmask. This decimal
address is 32 bits when converted
to binary, and 255 translates to all
1’s and 0 is of course, all 0’s. This
means that to be in the same
range your device must match the
IP address where the subnet is 1’s
(255 in decimal) and be different
where the subnet is 0 (0 in the

K example). /




Now we have the Adapter and the computer configured to the common range of devices that is
the 192.168.0.XXX range. Be mindful that every device to be configured on this manual needs to

be in the IP range between 192.168.0.2 and 192.168.0.254.

PC Worx:
Open PC Worx on your computer. You can click the search box on the bottom of the screen and
search for PC WORX and PC Worx 6.30.1668 should show up on the search. If it doesn’t, contact

your TA. It could be located within a Phoenix Contact folder.
2- Create a new project by clicking file=>New Project=>AXC 1050 Rev. > 01/2.10

1-

Mew Project et
General | 4 %1 AMC 3w ILC 1w ILC 2w ILC3wx P4 [*
Template Cancel

S?F'roiect *izard

@MC 1050 Rev. » M/2.00
@.-’-‘-XC 1050 Rev. > M/210
|8 105040 Bew > 01/2.00
@MC 1050/%C Rev. > 01/2.10
IJAXE CLOUD-PRO Rew. > 01./1.00




3-

To configure the Bus, click on Bus Configuration Workspace, on the Toolbar, click on the AXC
1050 192.168.0.2 that is inside the Bus Structure and click on IP Settings on the Device Details

page.

k& PC WORX - Untitled - o x

i File Edit View Project Build Onfine Extras I

ub |iDmcencizis,
UNTITLED \Project\.

&
-] AXC 105019216802

LR Resource Project name Value
R STD_RES AXC1050_21 [ | Projectname UNTITLED.
i # Axioline B | Creator TWRNZF
3% PROFINET D1 | Computer name at project creation PXCSW-NODE2
48 #MODBUS_CLT B | MULTIPROG version at project creation 5.51.80
& Touch Display [ | PCWORX version at project creation PC WORX 6.30.1503
Unconnected D | Creation date 2015-09-22T08:46:08+01:00
0 | Last editor TWRNZE
D | Computer name at last project backup PXCSW-N0082

[ PC WORX - Untitled

Edit View Project Build Onpline Extras 2

AXC 1050 132.168.0.2 \IP Settings\

Name Value

R STD_RES AXC1050_21

Vendor Phoenix Contact.

5}
] # fioline D1 | pesignation AXC 1050
3 PROFINET D3 | Functional description Aioline Controller for Ethemet Networks
4 # MODBUS_CLT [ | Devicetype PLC
- Touch Display O | Device family. AXClioxt
Unconnected [ | Order number 2700988
01 | Revision 01/2.10
0 | Station Name
01 | Device Name
]
0 | DNSName axc-10501
O | MmAC Address
0 | 1P Address 192.168.02
[y | Subnetrnask 255.255.255.0
O | Defautt Gateway
 Device Catslog 1am
{21 Phoenix Contact
{21 Uiversal
A X
I
f Fam
A X
A & 1 Settings [E] Extended Settings  f Communication [7] IP Assignment  [Elj CPU Senvice Editor 83 Terminal Points 3¢ Businter « |» |

Ethernet Topology: Analyzing the network

Ethernet Topology: Displaying the network in tree topolegy

For Help, press F1 C>268

Check the IP Address defined to the AXC and the Subnet mask value and see how they reside
inside theﬁnge of 192.168.0.XXX.

AXC 1050 192.168.0.2 \IP Settings\

Mame Value

M | vendor Phoenix Contact
[3 | Designati AXC 1050
[ | Functional description Axioline Ci ller for Ethernet N
O | Device type PLC As you can see, the AXC is within the
[ | Device family AXC oo . . .
5T oo oo ose previously mentioned range and it
[ | Revision 01/2.10 matches the subnet so we are good
[ | station Mame
O Device Mame to gO!
[ | Module Equipment ID
[ | DNSMName axc-10501
[ | MAC Address

TP Address e eh 0L

Subnetmask 755,255.255.0




5- VERY IMPORTANT: check the side of your AXC and it should have a MAC address under a

barcode. Enter on the defined area (above IP Address) this number on the device.

6- Now go to the IP Assignment Tab and it should display 2 devices: AXC and AXL. Click on the one
that starts with AXC and click on Assign IP and click refresh to see if the IP Address has changed.

Read PROFIMET

Selected PROFINET 10 Controller
Mame: rfe-4701
Dievice Type: RFC 470 PN 3T

Available on Network

IP Address: 192.168.0.2
Subnet Mask: 255 265 2850

Default G ateway:

MName
axc-10501

rhe-4701

MAL Address
00:AD:A5 41 BACE
0040 45:20: 34 44

Filter: [T unnamed [7] nat in Project

[ Fefiesh ] [ Flazhing On I [

Insert ]

-

NOTE: Make

‘unnamed’ and
‘not in project’
are unchecked!
Otherwise your
controller may
not show up in
the list.

\_

sure both filters,

J




e If the IP assignment tab doesn’t show anything and the error indicates “no Ethernet adapter
selected”, click Extras->PROFINET Configuration and select the right adapter under Ethernet
Network Board.

e If the IP assignment tab shows the error concerning WinPcap drivers, follow this link to reinstall
them: https://www.winpcap.org/install/default.hntm. Ignore the error message during the
installation.

e If you receive wht “DNS names do not match” error, ensure that you have the correct name in
the ‘Device Details’ page so that you can connect to the AXC on the IP assignment page. Give the
device whatever name the IP assignment pop-up gives it.

7- Restart your AXC to implement these changes!!!!
8- If the IP was successfully changed, let’s go to the next step and we are going to take a break
from PCWorx just for a second.

On your computer:

1- Press the Windows button on your keyboard and type “cmd” and click on Command
Prompt.

2- Type without the quotes ”“ping 192.168.0.xxx”. Substitute the xxx by the last digit of the IP
address of the AXC. If it gives the following code (0% lost and all 4 packets received), you can
go to the next step. If not, try rebooting the machine and redoing the steps inside PC Worx.

E¥ Command Prompt

4,
in milli

Minimum u 1ms



https://www.winpcap.org/install/default.htm

Back to PCWorx:

1- Go to the Communication Tab inside Bus Configuration Workspace.

2- Check that the Interface Type is Ethernet, the Connection name is Manual Input, the IP
address is the same you used with the ping command above, the subnet mask is
255.255.255.0 and the gateway address is empty and unchecked use virtual LAN.

I PC WORX - Untitled

{ File Edit View Project Build Online Extras ?

fus Siuchue e e ERAx]
=i UNTITLED AXC 1050 192.168.0.2 \Communication\,
a-§ :‘5 D Einls Interface Type
£-R Resource Connection Name
- AxC 1050
STD_RES AXC1050 21
o R o ? 2 commicon =
452 PROFINET /g Ethemet] IP Address
4 # MoDBUS LT B Station Name TR 0 2 =
[ Touch Display Subnet Mask:
Uneonnected 235 . 255 255 o

Gateway Address:

[ use virtual LAN

Resource: STD_RES

Tt || Ay [ Hep

+ Devics Catalog 1am

0 Prosnix Contact
2 Universal

X
<A
: Modle Catalog 1am
X

T G 1P Settings [E] mandadsmmgsl A Communication Ij IP Assignment [} CPU Service Editor 3 Terminal Points 5t Bus interl <[ |

Ethernet Topology: Analyzing the network
Ethernet Topology: Displaying the network in tree topolegy

¥ ETHERWET/PROFINET: You have entered an incorrect MAC address. It has been automatically corrected.

¥ Device Details: ¥You have entered an incorrect MAC address. It has been automatically corrected.

ssage Wil ¥

For Help, press F1

C:>26B

3- Click Test and it should display a text inside a green box saying” Host Type: AXC 1050”.

4- If the above happened, kudos to you!! If not, ensure the DNS names are exactly the same
and the correct interface is selected You did a good job! But it is not over yet...

5- Go on the Bus Structure (the top-left box) and right click on Axioline, Read Axioline, OK and

you should see the Axioline expanded with #1 and #2.
@BusStruchure i M AR
=-@ UNTITLED
2§ AXC1050192.168.0.2
&R Resource
STD_RES AXC1050_21
2 PROFINET
48 £ MODBUS_CLT
i@ Touch Display

Unconnected

10



Now right-click on PROFINET, Read PROFINET, click on the AXL, click insert, AXL F BK PN
01/1.01, click ok and close the window.

Read PROFINET *

Selected PROFINET 10 Controller

MName: axc-10501 IP &ddress: 192.168.0.2
Device Type: AXC 1050 Subnet Mazk: 255 255 255.0
Default Gateway:

Available on M etwark,

Mame Type MaC Address IP Address Subnet

axc-10501 [I0C]: AxC 1050 00.A0:45:80:67:93  192168.0.2 255,258
3 [I0D]: &L F BE PN 00:4 192 2 q

< >

Filter: [ unnamed [ not in Praject

Refrezh Flashing On

Select PROFIMET device description >

Information to the zearched device

A unigue entry For the following component could not be found. Please select a device which matches the
searched one.

Mame: axlf-bk-pn

Mo Dezsignation Wergion Order Murmber Wendar

1 AXL BE PM-ME mA.00 2688132 Phoenix Cr
2 AXLBE PN-ME mA.20 2688132 Phoenix Cr
3 AXLFBKPMNXC maA".03 2rmaz Phoenix Cr
4 Ao FRE PN 110 27A15 Phosnix O
5 AXLFBE PN mA.01 27ME15 Phoenix Cr
£ >

g (o]

11



7- You should have everything connected. To make sure, click on the AXL under PROFINET, find
its IP address and repeat the ping process that you did with the AXC IP address test.

: Bus Structure 1 4
—-g UNTITLED
= § AXC 1050 192.168.0.2 / \
2. Resource You can see that
. . R STD_RES AXC1050_21 both modules
i..m-fln £ Axioline were added

- :| 1T AKLF D116 TH s beneath the

L | 22AXLFDO16 1H ..
i Axioline and the

&3 PROFINET
5[] AXLF BK PN axi-f-bk-pn 19216803 correct modules
i..m-:ln|:| and interfaces
|:| 1@MLFEKPN— Wer‘eaddedfOI’

A= 32768 Interface PROFINET

-4 # MODBUS_CLT
..... [ Touch Display
Unconnected

E¥ Command Prompt - ] X

4,
in milli
1ms

from
from
from

tim
um

12




Finally, Lets Code!!

1- Right next to the Bus Configuration Workspace button there is a button called IEC Programming
Workspace. Click on it.

ke PC WORX - Untitled
 File Edit View Project Build Online Extros 2
D& NEsBRSxm- B is | Y I
; Bus Structure # 4 [0 || ; Device Detais 1y
=@ UNTITLED # 0 Axioline \Axioline Serrmg
5§ AXC1050192.168.0.2
£-R Resource Name Value
R STD_RES AXC100_21 [ | vendor Phoenix Contact
E1-45 # Axioline [ | Designation AXLFBKPN
[ #1AXLFDITE/11H [ | Functional Description PROFINET 10 - Axioline Bus Coupler
| #2axFDO 161 1H 0 | Device Type Bus Coupler
£ PROFINET [ | Device Family AXLF
5[] AXLF BK PN axl-f-bk-pn 192.168.03 T | Order number 2701875
=-#8} # 0 Avialine D) | Revision: HW/ Master FW (/COP FW) 01/1.01
[I 1@AXLFBKPN D | station Name
> 32768 Interface [ | Device Name
71 32769 Port 1
& EEREI -
48 #MODBUS_CLT -
Touch Display O | max current output at UL without boost terminal (2000 mA)
Unconnected B |NNEEE =8

2- On Project Tree Window, expand Logical POU’s to find Main. Expand Main to find 3 different
Main subcategories. Double-click on the plain Main (without T or V).

t Project Tree Window Awvp

=423 Project : C\ProgramData"\Phoenix Contact\PC WOF
23 Libraries

=3 Data Types

=38 Physical Hardware™
=8 STD_CNF :eCLR"
=488 STD_RES : AXC1050_21°
o 33 Tasks
= @ STD_TSK : DEFAULT
= @ Main : Main™
MainV™
7 Global_Variables™
ﬁ 10_Corfiguration®

3- As an example we will set up a circuit that will turn an Output HIGH after the 2 Inputs remain
HIGH for 7 seconds. The following steps will walk you through this process for the functional
block diagram program.

4- On the right part of the window you will find multiple kinds of logic gates. We will use two for
this example: 1 AND + 1 TON.

13



5-

6-

: Edit Wizard 1w

Group:
<Favorites> ~
M arne Description 2

& aADD Addition

W AND Bitwise 4ND

| CTD Cournter Down
WCTU Caunter Up

W CTUD  Counter Up/Down
& DIV Divizion

WEQ Equal =

W F_TRIG Faling Edge Detection
W GE Greater Than Equal: »=
;| GT Greater Than : »

W LE Less Than Equal: <=
;LT Less Thar: <

MO0 Madulo Division

W MOVE  Assigns Value
UL Multiplication

& ME Mot Equal <

W NOT Cornplemert

W 0R Bitwize OR
MFR_TRIG Rising Edge Detection
W ROL Potate Left

& ROR Fotate Right

RS Reset Daminant

W GHL Shift Left

W SHR Shift Right

&; SR Set Dominant

5B Subtraction

WTOF Timer Off-Delay
FTON  Timer OnDelay
&P Pulse v

Drag the AND gate and drop anywhere you want. Double-click one of the blue terminals.
Rename it as “INPUT_1"” or something you like. Make sure the Usage is set to VAR_GLOBAL and
the data type to BOOL. Repeat that to the second blue terminal but change the name of it.

Variable Properties X
MName: Definition scope

IMPUT_1 v Local Global

Cancel

Data Type: Lacal Wariable Graups:

[inT <] EJ [Defaut v e
Usage: Global Yariable Groups

WaR_GLOBAL w| [CJBETAIN = @ Physical Hardware

Initial value: '% STD_ENF

| | = @ STD_RES

i Default

1/0 address: = System Yariables

Description:

Oeroo  [Jorc Hidden Show all variables of work sheets

Initvalue as default
] Redundant [ Sart by group name

Now drag the TON gate to the right of the AND gate. Do not change anything on it, just click ok.
Connect the output of the AND gate to the IN input of the TON gate. Double-click the blue
terminal next to PT and name it T#7s. Double click the terminal next to ET and enter the name
Actual_Time (Data type: TIME). Double click Q and put the name of the variable you want. MAKE
SURE ALL THE VARIABLES ARE IN USAGE MODE VAR_GLOBAL!!! If you do not make them global

14



you will not be able to find

them later!

| PC WORX - Untitled - [Main:Main* - STD_CNF STD_RES.STD_TSK.Main Main] - a X
i File Edit View Project Build QObjects Layout Opline Extras Window 2 -8 X
2 &>
=
+ Project Tree Window 1v@m ||| ; Ecit Wizard 1w
B3 Project : C:\ProgramData\Phoenix Contact\PC WOR ~ Group:
[ Libraries <Favorites> v
=3 Data Types
<ys_flag_types Name Description [}
=43 Logical POUs WADD Addtion
=-[a] Main TON_1 WEND  Bitwise AND
MainT TON § CTD  Courter Down
i N Q| —ourrur 1 Soie Conmipmn
O e e INPUT 2 T#7s—| PT ET OV Divisan
23 STD_RES : AXCI050_21 WED Equd-
=88 Tasks MF_TRIG FalingEdge Detection
O @ STD_TSK: DEFAULT -+ WEE Gieater Than Equal »=
B @ Mawn Main /| GT Greater Than: »
o) & LE Less Than Equal <=
& Gobl st B LeaTrorc
il 10_Configuration WMOD  ModuoDivision
M MOVE  Assigns Yalue
& MUL Multiplication
M NE Mot Equal <>
M| HNOT Complement
& oR Bitwize OR
W A_TRIG Rising Edge Detection
M ROL Rotate Left
MFROR  Fotate Right
W|Rs Feset Dominant
W SHL Shift Left
W CSHR Shift Right
2] Set Daminant
v ;sus Subtraction
< > J < > § TOF Tirner Off-Delay
B B100 Traonosy
&; TP Pulse v
E @ requized memory e: 984 bytes 'f & Variable POU/Worksheet Access Command  I/OAd.. Global Path Type  Init.Val.. Comment
3 O scquizea nemory for Revain Date: 0 bytes |
) Required memory for the Application Image: 39220 bytes
@) eredicted memory usage for Data: 2163 bytes
@ erocess for Download Changes and Download Bootproject ended for resource 'STD_CNE.STD RES' at 11/26/2017 9:07:3
oPrcuess for Download Beotproject ended for rescurce 'STD_CNF.STD RES' at 11/26/2017 9:07:42 BM TE,
;
E Suia ]\ Enos J Wamings ) nfo {_PLC B J, Pt oli-User ] Bus Contgursior 70T < >
1 . . .
Let’s link the variables to the PLC controller lights and switches. Press Process Data Workspace
and a 4-window page is going to show up. On the top-left one click on STD_RES:AXC1050_21.
This should display some variables on the bottom-left. On the Top-right one Click on the AXC
1050 192.168.0.xxx and some items should be displayed on the bottom-left window.
ks PCWORX - Untitled — o X
i File Edit View Project Build Online Edtras 2
1] = PA=TA T =T CIoTE Y I
rvo
o] 22AXLFDO16/11H .
EE) 3 PROFINET
588 STO_RES: AXC1050.21 B ] AXLFBKPN axl-f-bk-pn 192.168.03
Default B H -8 2 0 Asioline
System Variables - [ 1@AXLFBKPN
&-[0) STO_TSK: DEFAULT ¢ 32768 Interface
o @] Main: 7 22769 Port 1
@ Min : Main -] 32770 Port 2
¢ # MODBUS_CLT
Touch Display
-8 Unconnected
.
Symbol/Variable DetaType  Process Data ltem Device Process Data ltem I DataType  ByteBit  A.. Symbol/Variable Function Text
1@AXLFBKPN ~PNIQO_DATA_STATE I BYTE 0.0
1@AXLFBKPN PNIO_IS_PRIMARY I BOOL 0.0
1@AXLFBKPN PNIO_DATA_VALID I BOOL 0.2
1@AXLFBKPN PNIO_APPL_RUN I BOOL 04
1@AXLFBKPN PNIO_NO_DIAG I BOOL 05
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g PC WORX - Untitled

8- Take alook at how the Device separates the matrixes into I(inputs)

Q(Outputs)

. Th-é tables

correspond to the same notation on the device. So grab the input you want and drag and drop
into the variable. That simple! Repeat that to the second input and for the output but don’t use
an Input as an output variable, of course.

S PCWORX - Unitied

16

- a x
f File Edit View Proiect Buld Opline Eats 2
D¢ DEzRAFSxm - 0Ol iBeFEsaoe s
e o
Symecia Nenckies = dy WNTTTLED -
=@ oo e S § ANC 1050 216802
F 4l STD_RES: AXC1050_21 - Resource
R STO_RES AXC1050.21
58 Aol
[ 'msmjsn, | =1 a0 FDI167 1
<) Moin | #2x0FD0 181 1
=+ i PROFINET
G- [] ARLFBKPN ek f-be-pn 10216803
95 20 otne
I 1eaareem
<> TR lotertace v
Symbol/Variable DuaType  Process Data ftem Davice Process Data femn va DataType  ByteBit A SymbolVariable Function Te ®
fput_1 BOOL 2 1AKLF DI 1671 1H \ INDD. : #1AKLF DI 1671 1H ) 1 BOOL 00 STD_CNF STO_RES \ INPUT_1
INPUT 2 BOOL @1 AXLFDI16/1 TH \ INDT #1AXLFDI1&1 1H [ [l 800L ol STD_CNF STD_RES '\ INPUT 2.
ouTRUT 1 BOOL  *ZALFDOISIIH \OUTD =1 AALF DI 1671 11 e i wo. 02
1AL F D671 M s | wo. 0
1 AKLF DI TH e ! oL 04
# 1AM FDI 161 1H INDS 1 BOOL 05
=1 AXLFDI 161 TH NS 1 BOOL 06
1AL DI M i | wo. o7
#1AXLFDI 161 H ) 1 BOOL 10
# 14X FDI 1671 H L) 1 BOOL 1
1AM FDI16/1 TH N1 | BOOL 12
1AL DI M it ! wo. 13
1AL F D671 H iz | woL 14
1ARLF D71 M wis I oL 15
* 1 AXLFDI 161 H N4 1 BOOL 15
=1 ALF DI 1671 TH wis ! wo. 7
1AL FDI671 M N | wom 00
22 D0 1871 1 oum a wo. 00 STO_CHE STD_FES\ OUTPUT_1
#2840 FDO 16/11H ouTl a BOOL o1
22AMFDO 181 H ouTz a BoOL 02 B

- u] X
i File Edit View Project Buid Online Extras ?
(0 £ gl aFea RN N Ty
: Process Data Assignment 1v@
Symbols/Variables b ﬂ #2AXLFDO16/11H A
[=-/@ll STD_CNF : eCLR -#¥ PROFINET
[E} ﬂ AXLF BK PN axl-f-bk-pn 192.168.03
(=420 # ) Axioline
3] System Variables -] 1eaxFacen
(-0 STO_TSK: DEFAULT @2 32768 Interface
@ Main: Main -7 32769 Port 1
[T 32770 Port 2
42 = MODBUS_CLT
Touch Display
L
v
Symbol/Variable DstaType  Process Data ftem Device Process Data ltem 1 DataType  ByteBit Symbol/Variable Function Text
INPUT_1 INT 1 @AXLFBKPN ~PNIO_DATA _STATE | BYTE 00
INPUT 2 INT 1 @AXL FBKPN PNIO_IS_PRIMARY | BOOL 00
QUTPUT_1 BOOL 1 @AXL FBKPN PNIO_DATA_VALID | BOOL 02
1 @AXLFBKPN PNIO_APPL_RUN | BOOL 04
1 @AXLFBKPN PNIO_NO_DIAG | BOOL 05
ks PCWORX - Untitled — o X
f File Edit View Project Build Online Extras 7
i) 6 (5 2@
§ Process Data Assignment 1vo
Symbols/Varsbles ~
-8 STD_CNF: eCLR
(/88 STD_RES: AXC1050 21
-3 Defautt i \-R STD_RESAXC1050.21
System Varigbles -8 2 Axioline
=[] STD_TsK: DEFAULT [ #1AxLFDI6/1 1H
3] Main: Main 1 =2AXLFDO16/1 1H
-5 PROFINET
&[] AXLF BK PN axl-f-bk-pn 192.168.0.3
451 2 0 Avioline
[l 1 @AXLFBRPN
&3 32768 Interface v
Symbol Variable DataType  Process Data ltem Device Process Data ltem va DataType  ByteBit  A. Symbol/Variable Function Te
INPUT_T INT =1AXLFDIT6/1 1H N0 1 BOOL 00
INPUT_ 2 INT 21 AXLFDI16/11H INOT 1 BOOL 0.1
OUTPUT_! BOOL #1AXLFDI16/1 1H IN02 1 BOOL 02
#1AXLFDI16/1 1H INO3 1 BOOL 03
#1AXLFDI16/1 1H INO4 1 BOOL 04
#1AXLFDI16/1 1H NS = 1 BOOL 05
=1AXLFDIT6/1 1H NG 1 BOOL 05
21 AXLFDI16/11H INOT 1 BOOL 0T
#1AXLFDI16/1 1H INo3 1 BOOL 10
#1AXLFDI16/1 1H N0 1 BOOL 11
#1AXLFDI16/1 1H IN10 1 BOOL 12
#1AXLFDI16/1 1H INTT 1 BOOL 13
=1AXLFDIT6/1 1H IN12 1 BOOL 14
21 AXLFDI16/11H INT3 1 BOOL 15
#1AXLFDI16/1 1H IN14 1 BOOL 16
#1AXLFDI16/1 1H IN15 1 BOOL 7
#1AXLFDI16/1 1H ~IN 1 WORD 00
#2AXLFDO16/1 H oumo Q BOOL 00
#2AXLFDO16/1 H outt Q BOOL ol
#ZAXLFDO 16/1 TH out2 Q BOOL 02 -




9- That should be it! Go on Build> Rebuild Project and some comments should show up on the
bottom of the page. If you forgot something about the Data Types or Variables that you didn’t
initialize, it will yell at you.

Collecting POUs used by RESOURCE 'STD _RES' ...
Generating IEC code for RESQURCE 'STD RES' ...
Building instance tree for RESOURCE 'STD RES' ...
—————————— Generating specific Code for CONFIGURATION STID_CHF -----—----
—————————— Generating specific Code for RESQOURCE STD RES -————---—-
«” 0 Error{s), 0 Warning(s)
1

b Y Build _Enors }, Warnings Jy Info Jy PLC Erors }, Frint i Multi-User }, Bus G FOT

0 Error(s), 0 Warning(s)

v

: Message Window

10- Make sure the device is in the STOP mode by switching it to STOP physically and click Project
Control Dialog and click on Download. Just click ok is any problems come up. Allow the PLC to
run for a minute.

RUN/PROG
QSTOP
MRESET

5.,
State: Stop
Stop Cold
Bezet W arm
Error Hat
Download Upload
Mare... Infa

17



11- Now switch the device to RUN/PROG and flip the switches that you indicated in the previous
steps as input. You can turn on the Debug on/off button and watch everything happening
virtually including time counters.

i PCWORX - Untited - [MaincMisin - STD_CHF.5TD_RES.STD_TSK Main Main] - o x
{4 Fle 4 Wow Broject Buld Qbjects Loyout Opline Eyires Window _ax
ADERE Al MEFERS A0 0, i iFlaaaane e
T i i =F
e — = o
23 Progect : C\ProgramData' Phoans: Cantact\PC WOR | G
) Lbraves Favarites
el
E) ne_flag_tyoes Name Descrighon ~
W00 Addinn

3 Logeai POl
1) Man

(8] M WAND  Bivise AND

ﬂ MainT WCID Couter Down
j ::_\‘ WO Couverllp

RWCIUD  Cous Up/Domn

88 Pryscsl Herdare
& STOCNF 1R
-4 STD_RES : AXC1050.21

& (@) STO_TSK: DEFAULT
Hsn - M

) Mav
) Gobal Varatier
LY tor

WROR  Aclse Rih
RS Fleost Domnact
WSHL  Shillet
WA Shllfih
R SetDominant
v | W5 Suwacton

< s/} BTOF T O el
: BTN T Oy

o @OEE [ M BT Puse v
S0 ¢ e prm—— r—— Y vy TR —
+ 0 b

a

a

a

a

a
i o

a
i ‘ b >

54 G368

You just finished programming for an Industrial-Grade PLC with functional blocks. Way to go!

For video tutorials on the previous instructions, visit the Phoenix Contact website:
https://www.phoenixcontact.com/online/portal/us?1dmy&urile=wcm%3apath%3a/usen/web/mai
n/products/subcategory pages/classic_plc _p-21-01/f4d50537-69ae-4bb1-b626-
ac6829ecd452/f4d50537-69ae-4bb1-b626-ac6829ecd452

To go further:

Rewire the input to make the programming more intuitive:

18


https://www.phoenixcontact.com/online/portal/us?1dmy&urile=wcm%3apath%3a/usen/web/main/products/subcategory_pages/classic_plc_p-21-01/f4d50537-69ae-4bb1-b626-ac6829ecd452/f4d50537-69ae-4bb1-b626-ac6829ecd452
https://www.phoenixcontact.com/online/portal/us?1dmy&urile=wcm%3apath%3a/usen/web/main/products/subcategory_pages/classic_plc_p-21-01/f4d50537-69ae-4bb1-b626-ac6829ecd452/f4d50537-69ae-4bb1-b626-ac6829ecd452
https://www.phoenixcontact.com/online/portal/us?1dmy&urile=wcm%3apath%3a/usen/web/main/products/subcategory_pages/classic_plc_p-21-01/f4d50537-69ae-4bb1-b626-ac6829ecd452/f4d50537-69ae-4bb1-b626-ac6829ecd452

This should be the order of the input switches. Press the orange button with a screwdriver to be able to
pull out the wire or to plug in the wire.

Implement Ladder Logic:

As illustrated on the picture below, ladder logic consists of contacts (GRP1M1), which is a condition to
be met. When two contacts are in series it acts like an AND condition, and when two contacts are in
parallel it acts like an OR condition. When the contact condition is true, the action is a coil (Groupl),
which is essentially an output that is set to true or false (false if crossed).

001 Grpim1 Group1 |
I | | il
1 I Ty |

Below are the tools (available in the navigation bar) to create a program in ladder logic. For PC work,
create a new rung by clicking the network option (left most).

Bt 4HE 4D
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Variable Management:

e Under the Process Data Workspace, if you cannot see a variable from your program, right click
and choose Refresh View.

e Under IEC Programming Workspace, you can delete variables that you don’t want anymore (See
below). To do so, click MainV and delete the row containing the variable that you don’t want
anymore. MainV can also be used to make sure than the variables that are used as an input or
an output have the Usage set to VAR_EXTERNAL. To delete a global variable (what all your
variables should be), click Global_Variables and delete the unwanted variables from the list that
appears.

To use an output from ladder logic as an input for FBD, use the same variable name.

=3 Project : US\Private  TA NAthan AXC1050 st 1
[ Libraries
427 Data Types
=3 Logical POUs

[©] Main*
—-23 Physical Hardware
-8 STD_CNF : eCLR
-85 STD_RES : AXC1050_21°

- 58 Tasks
= @l STD_TSK : DEFAULT

= @ Main : Main
MainV/
{7y Global_Variables®
[l 10_Configuration

Implement Structured Text:
Creating a Structure Text function block:

e Under IEC Programming Workspace tab, right click “Logical POU” (under Project Tree Window)
and click Insert->Function Block
e Type your code under the third folder when expanding the function block (Highlevel*)

20



: Project Tree Window n v

=3 Project : UAPrivate’\TA NAthan AXC 1050 est1
(1 Lbrares
(3 Data Types
=23 Logical POUs
=t Highlevel*
[i] HighlevelT
=] HighlevelV™
=0T Main
[i] MainT
Main'/
@] Main
=58 Physical Hardware
=% STD_CMF :eCLR
-8 STD_RES : AXC1080_21°
-5 Tasks
= IE STD_TSK : DEFAULT
=-[0] Main : Main
Main'/
4y Global_Variables®
I0_Configuration

e Then, click at the Main window, and drag HighLevel* from the project tree Window to the Main

programming space, you should obtain the following:

Highlevel 1

Coding in Structured Text:

e  WARNING: PC WORKS USES SLIGHTLY DIFFERENT SYNTAX THAN THE IEC 61131 STANDARDS
e If there is anything you need for the lab that is missing from this tutorial, check PC Worx tutorial:
http://axhelp.ru/files/pcworx/documentation/PC WORX 6 IEC 61131 Programming.pdf

e To declare variables, open the section with “HighlevelV”. Right-click the chart, then click “insert

variables” and specify type

Assignment
operator

'Q xOutputl :=/I xInputl & Not I_xInput2 1
iiOr I xInput3;

'
U |

< Assignment direction |

21
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Take note that you need
to use “:=" to give a
variable a value
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http://axhelp.ru/files/pcworx/documentation/PC_WORX_6_IEC_61131_Programming.pdf

e The PLC will loop through the program so DO NOT initialize an I/O variable or it will change back
to the initialized state at each loop
e To use AND-conditions use ‘&’. To use OR-conditions, use ‘Or’

Operation Hierarchy

Operation Symbol oroun
% | Brackets |[ ( ) |[ ANy |
| Function evaluation |[ Funktion ( ) [ |
| Potentialization |{ o * ‘
NUM
Negation -
Complement NOT BIT
Multiplication * *
Division / *
> Modulo MOD NUM
3 Addition + *
= Subtraction - *
o
[ Comparison I > | < | >= | <= |
Equality = * ANY
Inequality <> *
Boolean AND Afm
[ Boolean exclusive OR I XOR | BIr
| Boolean OR || OR |

Here is a diagram explaining the operation hierarchy

] @ _xOutputl
Q xOutput2

False;

Assignments, Operators I xInput2 & Not I xInput4;

| £ I xInputl & I_xInput2 Then
Q_xOutputl := True;

Requests ElsIf I xInput2 & I xInput3 Then
Q xOutput2 := True;

End If;
FU calls and arguments [] iScaled := Limit(iMin, iBase, iMax);
| cTU_Output (cu := xPulse,
PV := iMaxValue,
RESET := xSt ;
FB calls and arguments x8top)
ivalue := CTU_Output.QV;
U xFull := CTU_Output.Q;
| Repeat
iLoop := iLoop + 1;
Loops Until iLoop = 100
End Repeat;

22



Width of step
optional

Loop Start End
variable value value

For iIndex := 1 To 20 By 1 Do

[y

(* The following instructions are executed with *)
(* the values 1 to 20 for the wvariable iIndex *)

If arrMachine[iIndex] .iTemp >= iLimit Then

arrMachine[iIndex] .xbroken := True;
xAlarm := True;
Exit;
End If; Early
abortion of
End For; loop

20 execution

The image above shows the syntax for a for loop.
Assigning inputs and outputs in Structured Text:

e Remember, declare variables under the HighlevelV file

e Before doing the next step, make sure to clear all the Default variables in the Global_Variables
file that have the name you want to assign to make sure the variable that you will assign to
global comes from highlevelV

e Then, highlight an I/O variable that you use in the code and right-click, then click “Variable...”. In
the window that pops up, change the usage to VAR_GLOBAL

1 TON 1 (IN:=True,PT: =T#5=s) :

2

3 If TON 1.Q = True Then

4 outputl := True;

5 Else

s i= False;

7 End If;

8 | " e
= Variable... F5

Open Variables Worksheets

4 Cut Ctrl+X
E% Copy Ctrl+C

23



Using timers in Structured Text:

e The code below turns on a light if the switch is on for 5 seconds. Use the same syntax for your

code
1 (*enable/dizable timer based on input*
2 If inputl Then
3 TON _1(IN :=True, PT:=T#58); (*first argument IN enable timers, second argument PT indicates timer presst#)
4 Elze
5 TON 1(IN :=False); (*Set the enabling bit to False¥) / \
g End If; Take note of the
b3 (*Check if timer is elapsed*) " comment SIS .
9  If TON 1.Q = True Then (*Q indicates if the timer is elapsed®) (*Here is a comment in
10 gutputl := True; (*If timer is elapsed enable the output®) ST*)
11 Else
12 outputl := False; (*Else, disable the output*) \\‘ 4//
13 End If;
14

How to code a case switch in ST

. V
Case iProcessValue Of

7 : (* Statement 1 *)
-2..1 : (* Statement 2 *)
“Case definitions” <, ., o ilione 3 %
, :
8..16,

\ 20..30 : (* Statement 4 *)

Else

One-time
optional

(* Statement 5 *)
End_Case ;

How to code a For Loop in ST

Loop Start End Width of step
variable value value optional

1 For iIndex := 1 To 20 By 1 Do

(* The following instructions are executed with ¥)
(* the values 1 to 20 for the variable iIndex *)

If arrMachine[iIndex].iTemp >= iLimit Then

arrMachine[iIndex] .xbroken := True;
xAlarm := True;
Exit;

End If; Early
abortion of
. loo
20 End_For; P

execution

24



While Loops in ST

“Repeat ... wntil...”

0 Repeat

iIndex := iIndex + 10

Until
iIndex >= iLimit

? End_Repeat;

Foot-controlled

You are now a PLC expert!

Head-controlled

While
iIndex <=

Do
iIndex :=

End While;

“Aslong as ...

iLimit

iIndex

+ 10;

CONGRATULATIONS *

memeagenaigior.net
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Appendix:

A)

Lights legend

Description of the AXC 1050 (XC)

3.5

Diagnostics and status indicators

The diagnostics and status indicators are used for quick local error diagnostics.

-

LNK ACT

Figure 3-7

X2

=

LNK ACT

X4 UFRDG

(B

BF _ RUN
‘“’Fé ZE'E PN/AXC/PLC

Diagnostics and status indicators

Table 3-1 Diagnostics and status indicators of the controller
Desig- Color Meaning State Description
nation
PN: PROFINET controller/device function
AXC 1050 (XC) as a PROFINET controller
off The AXC 1050 (XC) has established an active communication
connection to each configured PROFINET device.
on No link status at the Ethernet interfaces and/or no 100-Mbit
transmission and/or no full-duplex operation.
Flashing | Link status present, at least one configured PROFINET device
Status of (1Hz) | has no communication connection.
BF Red PROFINET com- -
munication/com- AXC 1050 (XC) as a PROFINET device
munication errors A PROFINET controller has established an active communica-
Off tion connection to the AXC 1050 (XC) (PROFINET device) or
the function of the PROFINET device is switched off.
on No PROFINET communication (no link status at the Ethernetin-
terfaces).
Flashing | Link status present, no communication connection to the
(1 Hz) PROFINET controller.
8482_de_03 PHOENIX CONTACT 25
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AXC 1050 (XC)

Table 3-1 Diagnostics and status indicators of the controller
Desig- Color Meaning State Description
nation

AXC 1050 (XC) concurrently operates as a PROFINET controller and
device

The AXC 1050 (XC) (PROFINET controller) has established an
active communication connection to each configured

Off PROFINET device and a PROFINET controller has established
Status of an active communication connection to the AXC 1050 (XC)
BF Req | PROFINET com- (PROFINET device).
munication/com- - - -
munication errors on No \lnk‘stgtus at the Ethernet interfaces a_ndfor no 100-Mbit
transmission and/or no full-duplex operation.
Link status present, at least one configured PROFINET device
Flashing | has no communication connection
(1 Hz) or
the PROFINET controller has no communication connection.
Group error Off PROFINET diagnostics not present.
SF Red - -
(PROFINET) On PROFINET diagnostics present.

PLC: controller diagnostics

Off IEC 61131 runtime system not ready to operate.
IEC 61131 runtime system successfully initialized.

Fashing Control function is in the READY/STOP state, program not pro-
(0.5 Hz)
cessed.
RUN status of the
RUN Green controller Flashing | Controller reset to default state (see Section "Reset button
(2 Hz) (concealed)" on page 30).
IEC 61131 runtime system successfully initialized and a pro-
On gram is running.
Control function is in the RUN state.
on A runtime error has occurred in the IEC 61131 runtime system
program.
FAIL Red Failure Off No runtime error has occurred in the IEC 61131 runtime system
program.
Flashing | The hardware watchdog of the controller has been triggered.
(0.5 Hz)
The IEC 61131 runtime system/controller is in debug mode, i.e.,
debug mode has been activated in PC Worx (breakpoint(s) set
On and/or variable(s) forced).
Debug mode The state of the RUN LED is not affected.

DBG Yellow

(troubleshooting) Boot phase of the controller (from sending the BootP request to

Flashing | assigning the IP address settings) if the MAC address of the
(2Hz) controller has been entered in the PC Worx software. Other-
wise, flashing stops after three failed boot requests.

26 PHOENIX CONTACT 8482_de_03
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Description of the AXC 1050 (XC)

Table 3-1

Diagnostics and status indicators of the controller

Desig-
nation

Color

Meaning

State

Description

AXC: Axioline F diagnostics

Red/yel-
low/green

Axioline F: diag-

nostics for local

bus communica-
tion

Green on

Run:

The Axicline F station is ready for operation; communication
within the Axioline F station is OK.

All data is valid. There is no error.

Flashing
green

Active:

The Axioline F station is ready for operation; communication
within the Axioline F station is OK. The data is not valid. Valid
data from the controller is not available. There is no malfunction
in the device.

Yellow on

Ready:
The Axicline F station is ready for operation; no data is being
exchanged.

Flashing
yellow

Access from Startup+ in /0 check mode

Flashing
yellow/red

Local bus error during active I/0 check

Flashing
red

Local bus error during startup

Possible causes:

- Configuration cannot be generated, information is missing
from a device

- Chip version of a deviceis <V 1.1
— Deviation between actual and required configuration
— Nolocal bus device connected

—~  The maximum number of local bus devices has been ex-
ceeded

Red on

Bus error in RUN state

The Axioline F station is ready for operation but has lost con-

nection to at least one device.

Possible causes:

- Communication error

- Alocal bus device has been removed or a configured de-
vice is missing

~- Reset from a local bus device

- Serious device error at a local bus device (local bus device
can no longer be reached)

Off

Power down:
Device is in (power) reset.

Yel-
low/red

Error/warning

Yellow on

1/O warning at an Axioline F device

Red on

Peripheral fault at an Axicline F device

8482_de_03
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AXC 1050 (XC)

Table 3-1 Diagnostics and status indicators of the controller
Desig- Color Meaning State Description
nation
PWR: supply voltage (communications power U, )
Off 24 V communications power feed-in not present or toc low.
uL Green ULogic — -
On 24 \V communications power feed-in present.
ETH: Ethernet interfaces
Off Connection not established successiully
on Connection established successfully (link): the controller is
LNK Green Link status able to contact another network device.
Flashing | PROFINET device identification "flashing"
(0.5 Hz)
Off Data transmission inactive
ACT Yellow Activity status .| Data transmission active (activity): the Ethernet interface is
On/flashing ) !
sending or receiving data

[i]
[i]

Exception: updates

During an update using FTP or an SD card, the RUN and DBG LEDs flash in alternation.
For information about performing updates, please refer to Section "Performing updates”

on page 150.

Exception: update using an SD card

Once an update using an SD card is successfully completed, the BF, SF, RUN und FAIL
LEDs all flash concurrently at a frequency of 1 Hz.

For information about performing updates using an SD card, please refer to Section "Per-
forming updates via an SD card" on page 150.
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