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1 General Information

1.1 About these instructions

The following user manual describes the setup, functions, and use of the system. It helps you to plan,
design, and implement the system for its intended purpose.

Note*: Please read this manual carefully before using the system. This will prevent the risk of personal

injury or damage to property or equipment. Keep this manual safe during the service life of the system. If
the system is passed on, be sure to transfer this manual to the new owner as well.

1.2 Explanation of symbols used

1.2.1 Warnings

Action-related warnings are placed next to potentially dangerous work steps and are marked by graphic
symbols. Each warning is initiated by a warning sign and a signal word that expresses the gravity of the
danger. The warnings have absolutely to be observed:

DANGER!

DANGER indicates an immediately dangerous situation, with high risk, the death or severe injury,
if not avoided.

WARNING!

& WARNING indicates a potentially dangerous situation with medium risk, the death or severe
injury, if not avoided.

ATTENTION!

ATTENTION indicates a situation that may lead to property damage, if it is not avoid-ed.

ﬂ NOTE

In NOTES you find tips, recommendations and important information. The notes facilitate work,
provide more information on specific actions and help to avoid overtime by not following the
correct procedure.

» CALL TO ACTION

This symbol identifies steps that the user has to perform.

= RESULTS OF ACTION

This symbol identifies relevant results of steps

7
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1.3 Contents

Enter the contents of this manual/guide.

Overview of the ARGEE Manual content

How to access the ARGEE Environment

An explanation of the ARGEE Menu Bar

A general overview and walkthrough of the ARGEE Flow Chart

A general overview and walkthrough of ARGEE PRO

A detailed explanation of the ARGEE Condition & Action Statements
A detailed explanation of the Operations offered in ARGEE PRO

A general overview and walkthrough of the ARGEE Simulation Mode
A detailed explanation about ARGEE Security

A general overview of ARGEE system behavior

Sample code for many common applications

Defining 1/0 Variable Names

1.4 Feedback about these instructions

We make every effort to ensure that these instructions are as informative and as clear as possible. If you
have any suggestions for improving the design or if some information is missing in the document, please
send your suggestions to techdoc@turck.com.

1.5 Technical support

For additional support, email inquiries to appsupport@turck.com, or call Application Support at 763-553-
7300, Monday-Friday 8AM-5PM CST.

8
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2 Preface

Read this preface to familiarize yourself with the rest of the manual. It provides answers to the following
questions:

Why use ARGEE?

What are ARGEE’s advantages and limitations?

Who should use this manual?

What is the purpose of this manual?

What content is in the ARGEE reference manual?

2.1 Why use ARGEE?

Imagine that a customer is trying to solve a simple application. This customer does not need a PLC, but
they do need some logic. ARGEE was created specifically to solve this problem.

2.2 What are ARGEE’s advantages and limitations?

2.2.1 ARGREE Advantages

B ARGEE stands alone
=  Standalone application (No PLC needed to perform logic)
B ARGEE backs up the PLC

= PLC back-up (If the application loses communication with the PLC, ARGEE can take over
and safely shut down the process)

B ARGEE and the PLC work together
= Local Control (ARGEE can monitor an application and send updates back to the PLC)

2.2.2 ARGEE Limitations

B One ARGEE block cannot control another ARGEE block

B ARGEE is not suited for motion applications

2.3 Who should use this manual?

Use this manual if you are responsible for designing, installing, programming or trouble shooting a Turck
multiprotocol block that is using the ARGEE programmable functionality.

You should have a basic understanding of networking knowledge, Boolean algebra, and ladder logic. If

you do not possess these skills, contact your local Turck representative for proper training before using
ARGEE.

9
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2.4 What is the purpose of this manual?

This manual is a reference guide for the ARGEE Programing Environment. This manual:

Teaches the user how to use the ARGEE Flow Chart
Teaches the user about syntax in ARGEE PRO

Provides code for common applications

Defines all the tag names associated with Turck 1/O cards

10
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3 Logging into ARGEE

3.1 Opening the Environment

»  Open the ARGEE Environment and double click on argee_startup.html.

Marmne

Earlier_Environments

internal

Date modified

1/31/2017 1:36 PM
1/31/2017 1:36 PM

Type

File folder

File folder

W argee_startup.html

1/31/2017 1:36 PM

Chrome HTML Dc...I

ARGEE only opens up in HTML 5 compliant web browsers such as Google Chrome or Firefox.

3.2 Logging into the Program Mode

»  Type your device’s IP Address into the ARGEE Device IP Address text box, and then click Enter

Program Mode.

Program Mode
ARGEE Device IP Address:

192.168.1.17

| Enter Program Mode

NOTE

Simulation Mode is explained later in chapter 10 ARGEE Simulation Mode.

NOTE

dials, or by using the Turck Service Tool application.

The user can find their device’s IP Address on the block itself, located in the hatch, set by rotary

3.3 Welcome to Flow Chart

Project Title:

TBEN-L1-16DXP (192.168.1.10)
‘ Run | Debug I Open/Save As I New Project I Convert to ARGEE PRO | About | Set Title |

Timer 1 Expiratien (m nulbsecends): 0 Counter 1 - Count Frem 0 To: 0

Timer 2 Expiration (i milliseconds): 0 Counter 2 - Count From 0 To: 0

Slot 0.Module_Diagnostics_Available v

Pass Through v

Pass Through

Slot 0.Medule_Diagnestics_Available v

Pass Through ¥

Pass Through

Slot 0.Medule_Diagnostics_Available v

Pass Through v

Pass Through

Slot 0.Module_Diagnostics_Available v

Pass Through v

Pass Through

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

11
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v

No Acticn

Mo Action

Mo Action

No Acticn
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4 ARGEE Menu Bar (Flow Chart)

4.1 Run

When the user clicks Run, several things happen. First, ARGEE checks the code for errors. If the code
has no errors, ARGEE downloads the code to the block. It also calculates and displays how much
memory the code has used and how much memory is still available. Lastly, ARGEE transitions over to the
Debug screen.

m\ Debug | Open/Save As | New Project | Convert to ARGEE PRO | About | Set Title |

Code loaded into the station: Loadable size: 120 brtes (out of 6144 bytes). Total Project size: 3440 btes(out of 262144 brtes).

‘ Project Title: TBEN-L1-16DXP (192.168.1.10)

If the code has errors, ARGEE will display an error message and tell the user where the error is located in
the code.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | Debug | Open/Save As | New Praject | Convert to ARGEE PRO | About | Set Title |

I Compilation Status: Error in Condition 0. Details: no such I0 Object "Input value 01" in slot 2 section Input I

4.2 Debug (ARGEE Flow)

When the user clicks Debug, different things happen depending on whether the user is in Flow Chart or
ARGEE PRO.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | | Open/Save As | New Project | Convert to ARGEE PRO | About | Ser Title |

Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size:3537 bytes(out of 262144 bytes) Project Checksum 43AFD

If the user clicks Debug while in Flow Chart, the first thing the user will notice is that the Flow Chart will
enter Debug mode. As conditions become true, the user can visually observe code progression.

Project Title TBEN-L1-16DXP (192.168.1.10)
| Edit | Reser
Code loaded into the station Loadable size: 120 bytes (ot of 6144 bytes). Total Project size:3337 bytes(out of 262144 bytes).  Project Checksum:43AFD
Timer | Expiration (in milliseconds): |0 Counter 1 - Count From 0 To: |0
‘Timer 2 Expiration (in nulliseconds): 0 Counter 2 - Count From 0 To: (0
Slot 2.Output_value 2 ¥
‘Slot 2.Input_ value 0 ¥ Pass Through v Pass Through v < No Action -

The highlighted green indicates that Slot 2 Input_value_0 on the block has gone true and has therefore
triggered the Slot 2 Output_value_2 (also green) to go true.

ﬂ NOTE
Debug behavior in ARGEE PRO is discussed later in section 5.2 Debug (ARGEE PRO).

12
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4.2.1 Edit

The user can find the Edit tab on many screens in the ARGEE 2 Flow environment. The user will click Edit
when they want to leave their current location and return to the ARGEE Flow programming page.

4 Project Title: TBEN-LI-16DXP (192.168.1.10)

|G Reser |

Code loaded into the station: Loadable size: 120 bytes (out of 5144 bytes). Total Project size:3337 bytes(out of 262144 bytes). Project Checksum:43AFD

Timer 1 Expiration (in millizeconds): 0 Counter 1 - Count From 0 To: |0

Timer 2 Expiration (in milliseconds) 0 Counter 2 - Count From 0 To: |0
SOOI — Foss Troun 7 — Pass Thiough < SIONEOUBUSIIEIEN
g 9 < No Action v

" Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | Debug | Open/Save As | New Project | Convert to ARGEE PRO | About | Ser Tirle |
Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size:3337 bytes(out of 262144 bytes). Project Checksum43AFD
Timer 1 Expiration (in milliseconds): |0 Counter | - Count From 0 To: [0
Timer 2 Expiration (in milliseconds): 0 Counter 2 - Count From 0 To: |0

Slot 2.Input_value_0 v Slot 2. Output_value 2 v

Pass Through ¥ Pass Through ¥

No Action v
Slot 0.Module_Diagnostics_Available v Pass Through ¥ Pass Through ¥ No Action v
Slot 0.Module_Diagnostics_Available v Pass Through v Pass Through v Mo Acticn v
Slot 0.Module_Diagnostics_Available M Pass Through ¥ =—— Pass Through ¥ —— No Acticn v

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

4.2.2 Reset

The user can view the Reset button while in Debug mode or while viewing an HMI screen. Reset sets the
program’s timers and counters to zero.

If the user clicks Reset while in Flow Chart, the user can visually observe the timers and counters being

reset.
(" Project Title: TBEN-L1-16DXP (192.168.1.10) '
| i | )
Ti;IJlEI 1 Expuration (m mulliseconds): |0 Counter 1 - Count From 0 Te: .
Timer 2 Expiration {m milliseconds): 0 Counter 2 - Count From 0 To: 0

(SERREUEREE) — Pass Though v —— Pass Though v i lerocouer 1.5 7]

No Actien v
(" Project Title: TBEN-L1-16DXP (192.168.1.10) R
| Edit | Reset |
Timer 1 Expiration (i milhzeconds): 0 Counter 1 - Count From 0 To: 10
Timer 2 Expiration (m milhseconds): 0 Counter 2 - Count From 0 To: 0
Slot 1.Input_value_1 v Pass Through ¥ Pass Through ¥ BT BB 'I

No Action v

13
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ﬂ NOTE
Reset in ARGEE PRO is discussed later in section 5.2.3 Reset.

4.3 Open/Save As
The Open/Save feature allows the user to save a current project or load a previous project.

Project Title: TBEN-L1-16DXP (192.165.1.10)

| Run | Debug |[Open/Save As|| New Project | Convert to ARGEE PRO | About | Ser Tirle |
Project Checksum:17FB8

On the Open/Save As screen, the user can perform several actions:
B The Import Text Above button imports the above text into the project (highlighted green).

B Under the Open Project text, the Choose Files button allows the user to browse their
computer for a previously saved project (highlighted in blue). Once the file is selected,
ARGEE will automatically load the project.

B Under the Save Project text, the Save Project With Source button allows the user to save
their project as an .arg file. The user also has the option to Save Project Without Source
Code. Both highlighted in red.

B The Edit tab brings the user back to ARGEE Flow Chart (highlighted in purple).

Project Title: TBEN-L1-16DXP (192.168.1.10)

£

("var_db:[("type’:@, name" :"Program Variables', var_list":[{ name":"PLC connected","type" :0, Tixed" :true),

{"nam ROG cycle time”, “type":0, “Fixed":true}]}, {7 type ,"name”: "PLC Variables”,"var_list™:[]},{"type":6,"name": "States", "var_list":[]}],"cond_db":

[],"s “editor”: "flowchart”, "mi “Flowchart" B :[0,8],"counter_preset”:[8,8],"rungs": [{"condition":
Snputs®: [{" typ

("t val” "table_data”:[null,
I last Elem index":1}, {"start":1 n":1,"elem":
{"type":1,"val":0, "inputs": [{"type":0, "val":@}]}, "parent”: {* 3,"row":1}}],[{"last_elem_index" 1} ( start”:1,"span”: :1,"val":@, "inputs":
,"val :@," 1nputs e type :@," val ﬂ}]}]}. parent” null}]]} {"condition":{"type":1,"val":®," inputs":[{" type".
,"val":0}1}1}, "actions™ ype":2,"val":0}], "leaves":1, "table data":[null, [{"last_clem index":1},{"start":1,"span"
"yal®:0},"parent”:{"col":2, row":1}}], [{"last elem index":1},{"start":1, span”il,"slem":{ type":L, "val":0, "inputs":[{~type":0,"val":0}]}, "parent":
,[{"la;t_elem_index":1},(“start“:1)";pan“:L"elam":{“typa":l val”:@,"inputs”:[{"type”:1,"val":, "inputs":
& ":0, "inputs”: [{"type":1,"val":8,"inputs": [{" ,"val":0}1}1}, "actions":
e },"parent”:{"col”:2,"row":1}}],
11}, "parent’ ,"row":1}}], [{"last_elem_index":1},
val”:e}]}]}, “parent”:null}]]},{"condition™:
":0,"val":0}1}]}, "actions”: [{"type":2,"val":0}],"leaves":1, " table_data": [null,
:0},"parent™:{"cal":2, "ron":1}}], [{"1ast_clem_index":1},{"start":1,"span":1, "elem":
1r|puts" [( type 0, "val" e}]}, parent”: ('cnl":a,‘mw": 331, [{"1last_elem_index":1},{"start":1,"span":1,"elem”:{"type”:1,"val":0, "inputs":
:0,"inputs”:[{"type":0,"val":0}1}]}, "parent” :nul1}]1}1}, "library_desc”:

»"LibUnload":4294967295,"loadable size":@,"num funcs":@,"funcs™:[],"num udts":@,"udts": [1}}
Import Text Above |

Open Project

Project Checksum:401DA

Choose Files | No file chosen

Save Project

Project Name Save Project With Source Code | Save Project Without Source Code |

14
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4.4 New Project

The user clicks on New Project to start a new project. They will be brought to the ARGEE Flow
programming page if a new project is started.

Project Title: TBEN-L1-16DXP (1592.168.1.10)

‘ | Run | Debug | Open/Save As |[New Project|| Convert to ARGEE PRO | About | Ser Title |
Project Checksum:401DA

ﬂ NOTE
Starting a new project does not erase the code on the user’s block. If the user wants to erase the
code on the block, the user has two ways of doing it. These are shown below.

4.4.1 How to Erase a Project from a Device
4.4.1.1 Running an Empty Project
If the user wants to erase the code on the block, one way of doing that is by running an empty project.

» The user needs to first start a New Project and then click Run.

2> This action will load an empty project into the block.
Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | Debug | Open/Save As | New Project | Convert to ARGEE PRO | About | Set Title |
| Ewpty project loaded - Boot project stopped!!!! | Project Checksum:401DA

4.4.1.2 Using the Webserver to delete ARGEE code

The user can also remove the ARGEE code by selecting Erase ARGEE Program or Reset to Factory
Defaults inside the webserver page.

TBEN-L1-16DXP
Embedded Website of TBEN Block I/0 Module FRRoE

admin@192.168.1.99 [Logout] e

Station Configuration >
Station Information

1 Station Diagnostics Protocols
Event Log
Ethernet Statistics Deactivate EtherNet/IP™

EtherNet/IP™ Memory Map
Medbus TCP Memory Map
Links Deactivate PROFINET

[Station Configuration. Deactivate Web Server
Network Connguration

Change Admin Password

Deactivate Modbus TCP

EtherNet/IP™ Configuration
16DXP

Activate GW Control Word 4
Activate GW Status Word 7]
Activate Scheduled Diagnostics =

Activate Summarized Diagnostics

Activate Quick Connect

PROFINET Configuration

PROFINET Station Name

Modbus Configuration

NOTE: To disable the watchdog timer, enter 0. Also, the value is in
milisecond (ms)

Watchdog Timer 0
‘ Reboot Il Reset to Factory Defaults I Erase ARGEE Program ‘I
15
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ﬂ NOTE
Getting to the webserver is discussed in section 7.4 Embedded Webserver.

45 Convertto ARGEE PRO

The user will click Convert to ARGEE PRO when they want to leave the Flow Chart mode and enter the
ARGEE PRO Programming Environment. ARGEE PRO is discussed in chapter 5 ARGEE PRO Menu Bar.

‘ Project Title: TBEN-L1-16DXP (192.168.1.10)

| Run | Debug | Open/Save As | New Project ||Conve1'l to ARGEE PRO " About | Set Title |
Project Checksum:401DA

ﬂ NOTE
Once the user selects Convert to ARGEE PRO, they cannot convert back to Flow Chart.

4.6 About
The user can click About if they want to view the ARGEE environment and kernel firmware revisions.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | Debug | Open/Save As | New Project | Convert to ARGEE PRO || Ser Title |

Project Checlksum:401DA

Versions and Links:

| Environment Version: || 2.0.26.0 |
| ARGEE Kernel Version: | 2.7.L0 |
|D|m‘nlnnd link to the latest version of the environment: || Click Here |

ﬂ NOTE
The user can use the Click Here hyperlink to download the latest ARGEE environment.

16

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



4.7 Set Title

The user can click Set Title to add a name to the project.

This page says:

Set Project Title

Project123]

[ ] Prevent this page from creating additional dialogs.

| OK H Cancel |

Project Checksum:401DA

)
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5 ARGEE PRO Menu Bar

5.1 Run

When the user clicks Run, several things happen. First, ARGEE checks the code for errors. If the code
has no errors, ARGEE downloads the code to the block. It also calculates and displays how much
memory the code has used and how much memory is still available. Next, ARGEE transitions over to the
Debug screen.

Project Title: TBEN-L1-16DXP (192.168.1.10)
[Run]| Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |
Project Checksum:43AFD

If the code has errors, ARGEE will display an error message and tell the user where the error is located in
the code.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |

I Compilztion Status: Error in Condition 0 Action 1. Details: no such variable: regd IPro_iecr Checksum:43AFD

5.2 Debug (ARGEE PRO)

When the user clicks Debug while in the ARGEE PRO, the user can visually observe code progression
from a more advanced screen, compared to ARGEE Flow. Sections highlighted in green indicate they are
true/triggered.

Project Title: TBEN-L1-16DXP (192.168.1.10)
‘ | Run |[Debug]| Print | Edit HMI | View HMI | Project | About | Ser Titte |

$

Project Title TBEN-L1-16DXP (192.168.1.10)
‘ | Edit Code | View HMI | Modify Variables | Reset | ‘

Program Variables ARGEE Program

NamePLC connected |Value:Q Cendition

(NamePROG_cycle_time) Value:3 [IO.S]Dtl.hlpul.hlpm_\:a]ue_l J
(Name|reg] Value:0

Name reg? Talue:0 0. Achons

Neme/tm1 Done: Eué' aged Efxpmw Tae: 'Cfﬂ“?f fuck | 0. | Ceil | Coil: 10.Slot! Output Output_value 2 ‘ J
Nameltm? Done: 0 lé.ugaged qu:uat\ou Time: ‘é'une'( tick:

Name|entl Done: 0 Eugaged E,xpuahou Time: E\me{ tick:

Namel|cut? Done: ¢ [Engaged: |Expiration Time: [Tmmer tick:

0 0 0

ﬂ -
The View HMI tab can be accessed from multiple different screens in ARGEE 2 PRO. The View
HMI function is discussed in section 5.5 View HMI.
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5.2.1 Edit Code

The user can find the Edit Code tab on many screens in the ARGEE 2 Pro environment. The user will click
Edit Code when they want to leave their current location and return to the ARGEE Pro programming page.

" Project Title: TBEN-L1-16DXP (192.168.1.10)

|| View HMI | Modify Variables | Reset |

Project Title: TBEN-L1-16DXP (192.168.1.10)

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Tirle

Program Variables ARGEE Program

[Name Trpe [Actions Kevboard shorteuts;

IPLC comnected Motezer Press Carl-q fo list o program varizbles

e — Bl

regl Integer v || Delete ) AddAbove ) Init Carls

—) J _) reuts are used to write variables and expressions in all the sereens

reg2 Integer v )| _Delete ) Add Above ) _Init

it Timer/Counter ¥ || Delete Add Above J In order to configure the 10 of the station. follow the Link

tm2 Timer/Counter ¥ | Delete ) Add Adove ) ‘Condit

entt TimeriCounter ¥ | Delete ) Ada Above ) [[IO-SIM-Inpnt-lnuut,valne,z ,]J
ent2 TimeriCounter ¥ || Delete ) Add Above ) y

Add Variable 1
aavanatie ) = U o | Coil | Coil: [10.Slot2 Output Output_value_2 ]
. ]
PLC Variables
Assignment v | Add Action
[Name [Direction [Word index|Bit offseSize Signed [Actions
argee_to_ple_reg1 ARGEE->PLC v |0 0 v |Word(16bit) ¥ |[unsigned ¥ || Delete ) Add Above ) AT
onition

argee_to_plc_reg2 ARGEE--PLC v 1 0 v | Word (16kit) v [[unsigned v | Deiete ) Add Avove )

pic_to_argee_reg1 PLC->ARGEE v |0 0 v Word (16bit) v |[unsigned v | Delete ) Ada Aoove |

ple_to_argee_reg2 PLC->ARGEE v |1 0 v [Word (16bit v |[unsigned ¥ | Delete ) Ada Avove )

Add Variable
State Names
Add State

5.2.2 Modify Variables

The Modify Variables tab is available in ARGEE PRO and in the ARGEE Simulation Mode. It only
becomes visible when the user is in Debug mode. From the Modify Variables screen, the user can
manually change register and variable values.

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI |[Modify Variables

Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size: 1411 bytes(out of 262144 bytes). Project Checksum:189BB

" Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)
| Finish Modifications |

Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size: 1411 bytes(out of 262144 bytes). Project Checksum:189BB
Program Variables ARGEE Program
[NamePLC_commected  |Value:0 Condition
[NamePROG _cycle_tmme| Value:3 (ID Slot! Tnput Input_vahie_{ J
[Name|reg] Value: 0 Actions

2 Value:0 0
0. Ceil | Coil: 10.5letl Qutput OQutput_vale 1

Engaged: Expirstion| 2 | ‘ Pt Output vl |
[Name|tm1 Dene: 0 = ok

0 Time: 0

Engaged [Expiration| 21
[Nametm2 Done: 0 0 o tick:

e
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" Project Title: Project123 TBEN-L1-16DXP (192.168.1.10) |
Finish Modifications |
Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size:1411 bytes(out of 262144 bytes) Project Checksum:189EB

-
-
Program Variables ARGEE Program
NamePLC_comnected  |Value: Condition
[NamePROG _cycle_time|Value:5 [IO Slot] Input Input_wvale 1 j
[Value: R
Name|reg1 ”_| Actions
0.
Name|reg) Value 0 [‘ 0. ‘ Coll | Coil: 10.5let] Output Qutput_valie_1 ‘J
.. |Tmmer|
Name|tm1 Done: 0 Engaged |Expiration|, |
o Time: 0 o
Engaged {Expiration| | €7
(Name|tm? Done: 0 0 |[Time tick:
me: 0 N

5.2.2.1 Finish Modifications
The user can select Finish Modification to exit Modify Variables mode.

"'Projec(Title: Project123 TBEN-L1-16DXP (192.168.1.10) |
[[Einish Modifications|

Code loaded into the station: Loadable size: 120 bytes (out of 6144 bytes). Total Project size:1411 bytes(out of 262144 bytes). Project Checksum:189BB

5.2.3 Reset

When the user clicks Reset while in the ARGEE PRO, the user can visually observe timers and counters
resetting to zero from a more advanced screen than in ARGEE Flow.

" Project Title: TBEN-L1-16DXP (192.168.1.10) |
| Edit Code | View HMI | Modify Variables | |
L A
Program Variables ARGEE Program
Name[PLC_ 4 [Valued it
[NamePROG_cycle_time|Value:3 10.Slet] Input Input_value_1 ]
Is -4 Vale:0
Is gl Vale:0 / 7 Actions
Nemel|tm1 Dene: Engaged: 0 gxpi.rahon Time: TiJ.ueﬂ?‘(ﬂ Counter: cutl
Preset: 10
Name{tm? Done: 0 Engaged: 0 %"Pm“ Tme: T)a{ tick: 0
I: 1 Done: § El.‘,Dulthreset ‘wrent Count: 5
(Name|PLC_t d |Vale: Condition
Name[PROG_cycle time|Value:3 [10 Slot! Input Tnput_value 1 ]
> £l Value:0 =
Namelreg? Valued , Actions
Namelnul Done: 0 Engaged: 0 %"Pm“ Tone | e tick: 0 : Counter: cat!
- Preset: 10
Name|m? Done: 0 Engaged: 0 Exwaﬁou T ier tick= 0
IN; 1 Dene: 0 [f[?lmt Preset [Current Count: 0
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5.3 Print

The user can click Print if they want to print out a copy of their project.

Project Title: Project123
TBEN-L1-16DXP (192.168.1.10)

| Run | Debug |[Print)| Edit HMI | View HMI | Project | About | Ser Title |

5.4 Edit HMI

The Edit HMI tab brings the user to the edit HMI screen.

TBEN-L1-16DXP (192.168.1.10)

Project Title: Project123
‘ |Run | Debug | Print || View HMI | Project | About | Ser Title |

Project Title: Project]23 TBEN-L1-16DXP (192.165.1.10)
| Edit Code | View HMI | Run |

Screens

Add Screen |

ﬂ NOTE

Edit Code is discussed in section 5.2.1 Edit Code. View HMI is discussed in section 5.5 View HMI.
Run is discussed in section 5.1 Run. Instructions for how to build an HMI are located in chapter 13
ARGEE HMI.

5.5 View HMI

The View HMI tab allows the user to view their HMI screen. This tab becomes active after the user has
already built an HMI.

| Run | Debug | Print | Edit HMI | [View HMI|| Project | About | Ser Title

ﬂ NOTE
Instructions for how to build an HMI are located in chapter 13 ARGEE HMI.
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5.6 Project
When the user clicks on the Project tab, they will have access to a second ARGEE Menu Bar.

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)
‘ | Run | Debug | Print | Edit HMI | View HMI |[Project]| About | Ser Titte ‘

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)

‘ | Edit Code | Open/Save As | New Project | Settings | Run Without Source |

ﬂ NOTE
Edit Code is discussed in section 5.2.1 Edit Code.

5.6.1 Open/Save As
The Open/Save feature allows the user to save a current project or load a previous project.

TBEN-L1-16DXP (192.168.1.10)

| Edit Code | Open/Save As | 1\'e1|*Prajecr| Settings |R;m Without Source

Project Checksum:17FB8

‘ Project Title:

ﬂ NOTE
The Open/Save As tab in ARGEE PRO has the same function as the Open/Save As tab in
ARGEE Flow and is discussed in section 4.3 Open/Save As.

5.6.2 New Project

The user clicks on New Project to start a new project. They will be brought to the ARGEE Flow
programming page if a new project is started.

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)

‘ | Edit Code | Open/Save As || Settings | Run Without Source |

ﬂ NOTE
Starting a new project does not erase the code on the user’s block. If the user wants to erase the
code on the block, the user has two ways of doing it. These are discussed in section 4.4.1 How to

Erase a Project from a Device.
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5.6.3 Settings

From the Settings screen, the user can set the “percentage” of their screen that displays their Variables
and State Names. The remaining “percentage” of the screen displays the ARGEE Program.

(" Droject Title: Project123 TBEN-L1-16DXP (192.168.1.10) |
| Edit Code | Open/Save As | New Project || Run Without Source |

Settings

left colunn width m % %
(for tablet and Computer mterfees only):

TextArea Height - auto r

Apply )

.t

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Set Title

" Project Title: Project123 TBEN-LI-16DXP (192.165.1.10)

Program Variables ARGEE Program
ame Tipe [Actions
[PLC_connected Tteger bles
[PROG_cycle_tume Integer
regt Integer v |_pelete ) _Add Avove ) init ||
o0 Trteger 7| aee ) Aaa roove ) it ) cuts e wsed 1o it variables and expressions in llthe sereens
1 Timer/Counter ¥ | Delete ) Add Above ) In order to configure the 101 of the station. folloy the Lk
tm2 Timer/Counter ¥ | Delete ) Add Above )
entt TimeriCounter v | Delele ) Add Above ) [[}o Slot1.Input.Input_value_1 /ﬂ
ont2 Timer/Counter v | Delete ) _Add Above ) —
Aq 0 1
= ‘g‘(hﬂ Cail: 10.Slot1. Output. Output_value_1 J
perce O { !
— — Tod Bi oy -~ Assignment Add Action )
mdex offset
ple_in_regt ARGEE->PLC v |0 0 v [ Word (16 bit) v ||unsigned | ada Conaition )
ple_in_reg2 ARGEE->PLC v |[1 0_v | Word (16 bit) ¥ [ unsigne
plc_out_reg1 PLC->ARGEE ¥ |0 0 v )| Word (16 bit) ¥ [ unsigne:
ple_out_reg2 PLC->ARGEE v |1 0¥ | Word (16 bit) ¥ [ unsigne
Add Variable

5.6.4 Run Without Source

Selecting Run Without Source will allow the user to run a program without displaying the actual code. The

end user will not be able to access source code by loading the ARGEE environment. Run Without Source
is one of ARGEE's security protocols.

" Project Title: Project123 TBEN-LI-16DXP (192.168.1.10) '
| Edit Code | Open/Save As | New Project | Settings ||R:m Without Source']

ﬂ NOTE

The user needs to save a Master Copy of the program before the user logs out of the environment
if the user wants to view/edit the code in the future. Security protocols are discussed in chapter 11
ARGEE Security.

5.7 About and Set Tittle

The About and Title tab are same as in ARGEE Flow. Both are discussed in chapter 4. About is discussed
in section 4.6 About. Title is discussed in section 4.7 Set Title.

23

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



5.8 Trace Mode

The user will use Trace when they want to measure the run-time behavior of the program. Trace allows
the user to measure how long each state takes as well as which states were visited in which order. Trace
is an Action that must be inserted into the code before Trace will appear in the menu bar.

5.8.1 Show Trace

The user can click on Show Trace to view the active Trace data.

Project Title: Project]123 TBEN-L1-16DXP (192.165.1.10)

| Edit Code | View HMI | Modify Variables |[Show Trace]| Reset |

5.8.2 Stop Trace
The user can click on Stop Trace to easily view the programs historical run-time data.

Project Title: Project]23 TBEN-LI-16DXP (192.168.1.10)
| Edit Code | View HMI |[Stap Trace]| Show Varinbles |

5.8.3 Resume Trace
The user can click on Resume Trace to resume tracing the programs run-time.

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)

EmTad

5.8.4 Show Variables

The user can click on Show Variables if the user wants to leave Trace Mode.

Project Title: Project123 TBEN-L1-16DXP (192.168.1.10)
‘ | Edit Code | View HMI | Stop Trace ||

ﬂ NOTE
More information about Trace can be found in section 8.2.6 Trace.
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6 Getting Familiar with ARGEE Flow Chart

6.1 The Basics

The Flow Chart Editor is made up of Condition, Operation, and Action Blocks. Conditions, Operations and
Actions are selected by clicking their respective drop down arrows. The Flow Chart Editor also provides
the user with two timers (highlighted purple) and two counters (highlighted red).

- ™,

Project Title: TBEN-L1-16DXP (192.168.1.10) '

| Run | Debug | Open/Save As | New Project | Convert to ARGEE PRO | About | Ser Title |
Project Checksum:19E6A

\

Timer 1 Expiration (n milliseconds): 0 Counter 1 - Count From 0 To: |0

Timer 2 Expiration (n milliseconds): 0 Counter 2 - Count From 0 To: |0
I | Slot 1.Input_value_1 v )-I—l-i Pass Through ¥ =i Pass Through ¥ iﬂk‘ Slot 1.Qutput_\-'alue_11 ’
~ No Action v

Clean Empty Rung57j\ Add Empty Rungs J Delete All Rungs J

Condition Block Operation Blocks Action Blocks

6.2 Conditions

The Condition Block contains Input conditions. The input conditions the user sees corresponds to the
block the user is connected to. Other included input conditions are: Timer X expired, Counter X expired,
Internal Reg X, and PLC In Reg X.

Tmmer 1 Expiration (i milliseconds): 0 Counter 1 - Count From 0 Te: 0
Tmuer 2 Expiration (m milliseconds): 0 Counter 2 - Commt From 0 Te: 0
Slot 1.0utput_value_11 v
| Slot 1. Input_value 1 v | Pass Threugh v Pass Through v P =

Neo Action v

Slot 1.Input_value_1
Slot 1.Input_value_2
Slot 1.Input_value_3 wj
Slot 1.Input_value_4
Slot 1.Input_value_5
Slot 1.Input_value_6
Slot 1.Input value 7

ﬂ NOTE

Expired functions are discussed in section 9.5.2 Expired. Internal Reg’s (Reg = Register) are
discussed in section 6.10 Internal Registers. PLC in Reg’s are discussed in section 7.6 PLC
Variables
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6.3 Operations

The Operation Blocks contain various Boolean operations. If no Operations are desired, select Pass

Through.

Timer 1 Expiration (in milliseconds): 0
Timer 2 Expiration {in milliseconds): 0

Counter 1 - Commt From 0 To: |0

Counter 2 - Commt From 0 To: |0

Slot 1.Input_value_1 v —|4

Clean EmprungsJ Add EmpWRungsJ Del

Slet 1.0utput_value_11 ¥
No Action

L

Pass Through
Pass Through
AND

OR

NOT

AND of 3 Inputs

L

Pass Through

v

NOTE

Boolean logic is discussed in section 9.3 Boolean Logic.

6.4 Actions

The Action Block contains Output conditions, The Output conditions the user sees corresponds to the
block the user is connected to. Other included Output conditions are: TON Timer X (Turn ON Timer X),
CTU Counter X (CounT Up Counter X), RESET Counter X, Internal Reg X, PLC Out Reg X.

Timer 1 Expiration (m milliseconds): 0
Tmmer 2 Expiration (m milliseconds): 0

Slot 1.Input_value_1

Clean EmpWRungsJ Add EmptyRungsJ Dele

Counter 1 - Count From 0 Te: 0

Counter 2 - Count From 0 Te: |0

4 Slot 1.0utput_value_11 = |
Slot 1.Output_value 7 1
Slot 1.0utput_value_8
Slot 1.Cutput_value_9

T

Pass Through Pass Through

<

te All Rungs J

Slet 1.Cutput_value 10

Slot 1.Output_value 11

Slot 1.0Output_value_12
Slot 1.0Output_value 13

NOTE

Counter is discussed in section 8

TON is discussed in section 8.2.4 Timer On. CTU is discussed in section 8.2.8 Count Up. RESET

.2.10 Reset Counter. Internal Reg’s (Reg = Register) are

discussed in section 6.10 Internal

| Registers. PLC Reg’s are discussed in section 7.6 PLC

Variables.
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6.5 Clean Empty Runs

The Clean Empty Rungs button will remove all unused rungs from the Flow Chart Editor.

Timer 1 Expiration (i wmilliseconds): 0 Counter 1 - Count From ¢ To: |0
Timer 2 Expiration (n milliseconds): 0 Counter 2 - Count Frem 0 To: 0
v
Slot 1.Input_value_1 v Pass Through v Pass Through v Slot 1.[?}utput_\talue_11
= = No Action v
Slot 0.Module_Diagnostics_Available v Pass Through v Pass Through v No Action v

I Clean Empty Rungs ] Add Empty Rungs J Delete All Rungs J

Timer 1 Expiration (i milhizeconds): 0 Counter 1 - Count From 0 To: |0
Timer 2 Exprration (m mulhseconds): 0 Counter 2 - Count From 0 To: |0
Slot 1.Output_value_11 ¥
Slot 1.Input_value_1 v Pass Through ¥ Pass Through ¥ P =

No Acticn v

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

6.6 Add Empty Rungs

The Add Empty Rungs button will add four empty rungs to Flow Chart Editor.

Timer | Expiration (i milliseconds): 0 Counter 1 - Count Frem 0 To: 0
Tmmer 2 Expiration (m milliseconds): 0 Counter 2 - Count Frem 0 To: 0
Slot 1.0utput_value_11 v
Slot 1.Input_value_1 v Pass Through v Pass Through r - = =
Pui = g g < No Action v

Clean Empty Rungs I Add Empty Rungs I Delete All Rungs J

Tmmer 1 Expiration (m milhseconds): 0 Counter 1 - Count From 0 Te: 0
Timer 2 Expiration {in milliseconds): 0 Counter 2 - Comt From 0 Te: 0
Slot 1.Input_value_1 v Pass Through v Pass Through Slot 1_Qutput_\ra|ue_11 ’
= = No Actien v
Slot 0.Module_Diagnostics_Available v Pass Through v Pass Through v No Action v
Slot 0.Module_Diagnostics_Available v Pass Through v Pass Through v No Action v
Slot 0.Module_Diagnostics_Available ¥ Pass Through ¥ Pass Through ¥ No Action v
Slot 0.Module_Diagnostics_Available ¥ Pass Through ¥ Pass Through ¥ No Action v

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

27

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



6.7 Delete All Rungs

The Delete All Rungs button will remove all rungs from Flow Chart Editor.

Timer 1 Expiration (m milliseconds): 0 Counter 1 - Count From 0 To: 0
Timer 2 Expiration (m millizeconds): 0 Counter 2 - Count From 0 To: 0
Slet 1.Input_value_1 v Pass Through v Pass Through Slot 1_Qutput_value_11 ’
= = No Action v
Slet 0.Moedule_Diagnestics_Available v Pass Through v Pass Through v No Action v
Slet 0.Medule_Diagnestics_Available ¥ Pass Through v Pass Through v No Action v
Slet 0.Moedule_Diagnestics_Available v Pass Through v Pass Through v No Action v
Slet 0.Moedule_Diagnestics_Available ¥ Pass Through ¥ Pass Through ¥ No Action v

Clean EmptyFEungsJ Add Empty Rungs l Delete All Rungs I

Timer 1 Expiration (m milliseconds): 0 Counter 1 - Count From 0 To: 0
Timer 2 Expiration (m milliseconds): 0 Counter 2 - Count From 0 To: 0
Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

ﬂ NOTE
Used and unused rungs will both be deleted from the project.

6.8 Timers

Flow Chart Editor contains two Timers. The user can set the Timers by typing a value into the Timer text
box. Timer values are in milliseconds (1000 Milliseconds = 1 Second).

[Tomer 1 Expiration (m milhsecends): 0 Counter 1 - Count From 0 To: 0
[Timer 2 Expiration (m millisecends): 0 Counter 2 - Count From 0 Te: 0
v
Slot 1.Input_value_1 v Pass Through ¥ Pass Through ¥ Slot 1.Output_value_T1

Mo Action v

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

ﬂ NOTE
Timer examples can be seen in sections 8.2.2 Timer Start, 8.2.4 Timer On, 8.2.5 Timer Off, 9.5
Timer/Counter.
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6.9 Counters

Flow Chart Editor contains two Counters. The user can set the Counters by typing a value into the
Counter text box.

Tmmer 1 Expiration {m nulhsecends): 0 Counter 1 - Count From 0 To: 0
Timer 2 Expiration (in milliseconds): 0 Counter 2 - Commt From 0 To: |0
Slot 1.0utput_value 11 ¥
Slot 1.Input_value 1 v Pass Through v Pass Through v P =

No Action v

Clean Empty Rungs J Add Empty Rungs J Delete All Rungs J

ﬂ NOTE
Counter examples can be seen in sections 8.2.8 Count Up, 8.2.9 Count Down, 8.2.10 Reset
Counter, 9.5 Timer/Counter.

6.10 Internal Registers

Flow Chart Editor contains two Internal Regs (Reg = register). The user can use an internal register as a
condition to trigger an action or as an action to trigger a condition.

Timer 1 Expiration (in milliseconds): 0 Counter 1- Count From 0 To: 0
Timer 2 Expiration (in milliseconds): 0 Counter 2 - Count From 0 To: 0
- - - Slot 1.0utput_value 7 ¥
| Slet 0.Module_Diagnestics_Available ¥ —— Pass Through ¥ Pass Through ¥ o utput_value 77 |

- Slot 1.0utput_value_5 »
Slot 3.Latch_input_3 - — -
Slot 3.Latch_input_4 Slot 1.0utput_value_6

. Slot 1.0utput_value 7T

— 2:3 g:::{z:—::ﬁﬂ}—g Mj Slot 3.Latch_reset 0
Siot 3.Latch_input_? Slot 3.Latch_reset_1
Slot 7.Overcurrent_PWNM_output 2:3 g't:;gﬂ—::;:;—%
Slot 7.Cvercurrent_PWM_output Slot 3.Latch_reset_4
Slot 11.Overcurrent_PWM_output Slot 3.Latch_reset_5
Slot 11.0Overcurrent_PWM_output Slot 3.Latch_reset_5
Slot 12.1_0_ASSISTANT _Force_Mode_active Slot 3.Latch_reset_?
Slot 12.Undervoltage_V1 Slot 4.Count;r reset
Slot 12 Undervoltage V2 ' -

: . ) TOM Timer 1

Slot 12.Module_diagnostics_available TON Timer 2
Slot 12.Intemal_error
T ] ired CTU Counter 1
T!mer 2 exp!red CTU Counter 2

Mer < expire RESET Counter 1
Counter 1 expired o _

oLt e e . e - Ll

r Intemal Reg 1 k‘

T Internal Reg 2 -
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7 Getting Familiar with ARGEE PRO

7.1 The Basics

The ARGEE PRO home page is made up of Conditions & Actions, An Embedded Webserver Link,
Variables & State Names, and Keyboard Shortcuts.

Project Title: TBEN-L1-16DXP (192.165.1.10)
| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |
Project Checksum:19E6A
Program Variables ARGEE Program Keyboard Shortcuts
[Name Type (Actions Keyboard shortcuts:
PLC comedied Moteger Pres: Cirl-q for list of program variables
PROG ook e Press Ctrl for list of [0 variables
_cycle_time il ‘Press Ctrl-f for list of operations
reg1 | Integer | Delete ) AddAdove ) Init Press Ctrl-s for list of State Names
sk ) )—_) These shortcuts are used to write variables and expressions in all the screens
reg2 | Integer v || _Delete ) _Add Above ) nit ) -
tm1 [Timer/Counter * | Delete )_Add Above ) e e s I T T L
tm2 | Timen/Counter ¥ || Delete ) Add Above )
entt [Timer/Counter v | _peete )_Add Above ) e ) Embedded Webserver Link
ent2 | Timer/Counter ¥ | Delete ) Add Above )
Add Vaniable |

"PLC Variables » .
Conditions & Actions

Name Direction. Nod B2 e si

argee_to_ple_reg1 | ARGEE->PLC ~ |0 |0 v ]| word (16 bit) ¥ [ uf

[arges_to_plc_reg? [ARGEE=PLC v |[1 [0 v | Word (16 6it) v | 4|

plc_to_argee_reg1 | PLC->ARGEE [0 [0 v [[Word (16 bty ¥ [[u] Variables & State Names
1 ( ) v |

plc_to_argee_reg2 | PLC->ARGEE | |0 v/ Word (16 bit) ¥ | u}
Add Variable )

State Names /
Add State |

7.2 Conditions

The Add Condition button will add one blank condition to the ARGEE project. This environment is
executed in the manner of IF / THEN statements. ARGEE calls them Conditions (IF) and Actions (THEN).

Program Variables ARGEE Program

Name Type Achons Keyboard shortcuts

PLC comnected Tnteger Press Ctrl-q for hist of program variables

= = Press Ctrli for list of 1'O variables
PROG,_cycle, time Iuteger Press Ctrl-f for List of operations
reg1 | Integer v | Delete ) AddAbove ) Init )| | Press Ctrls for list of State Names
These shortents are used to write vanables and expressions m all the screens

reqg? | Integer v | Delete ) AddAbove ) Init )

tm1 | Timer/Counter ¥ | Delete ) Add Above J In erder to configure the IO of the station, follow the Link
tm2 [ Timer/Counter ¥ | Delete ) Add Above )

cnt [ Timer/Counter ¥ || Delete ) Add Above )

cnt2 [Timer/Counter ¥ | Delete ) Add Above )

Add Variabls ) | Assignment ¥ | Add Action

PLC Variables

Neme Direction E fg.m Size

ple_in_reg1 | ARGEE->PLC ¥ |0 I\E'II Word (16 bit) v |
plc_in_reg2 [ARGEE-PLC ¥ |1 [0 v Word (16 bit) 7 |
ple_out_regl | PLC->ARGEE v |0 I\E] | Word (16 bit) v |
ple_out_reg2 [PLC->ARGEE ¥ |1 [0 v Word (16 bit) 7 |

Add variable |

State Names

Add State )
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7.3 Actions

Actions are selected from a pull down menu. Users select the desired action, and then select the Add

Action button.

Program Variables

ARGEE Program

[Name Tpe Actions Keyboard shorteuts:
IPLC commected Tnteser Press Ctrlq for List of program variables
= —~ Press Ctrl-i for hist of 10 variables
[PROG_eyele tune Luteger Press Cirl-f for list of operations
regl Integer | Delete ) AddAbove ) Init Press Crles for list of State Names
= ‘These sheorteuts are used to write variables and expressions i all the screens
reg2 Integer ¥ | Delete ) Add Above ) Init
tm1 Timer/Counter ¥ | Delete ) Add Above ) In order to configure the 10 of the station, follow the Lk
tm2 Timer/Counter ¥ | Delete ) AddAbove | Condition
cntt Timer/Counter ¥ | Delete | Add Above | {[
cnt2 Timer/Counter ¥ | Delete J Add Above J 0.
m) Assignment ¥ | Add Action
Assignme
PLC Variables e
AfCoil
= B | Timer On
. o ) .
[Neme Durection lndex loffset Size Rr;ceer Off
ple_in_reg1 ARGEE->PLC ¥ ||0 0 v || Word (16 bit) ¥ Comment
ple_in_reg2 ARGEE->PLC ¥ |1 0 v |Word (16 bit) ¥ Count Up
— Count Down
plc_out_reg1 PLC->ARGEE ¥ |0 0 v || Word (16 bit) ¥ Reset Counter
plc_out_reg2 PLC->ARGEE ~ |1 0+ ||Word (16 bit) ¥
Add Variable
State Names
Add State
Program Variables ARGEE Program
[Name Type Achons Keyboard shorteuts:
[PLC commected Tnteger Press Ctrl-q for bist of program vanables
= - = Press Ctrli for list of I'O variables
[PROG _cycle tune Integer Press Ctrl-f for list of operations
regl Integer v | Delete ) AddAbove ) Init )| [ Press Culs for Lst of State Nomes
These shorteuts are used to write variables and expressions m all the screens
reg2 Integer ¥ | Delete J Add Above J Init )|
tm1 Timer/Counter ¥ | Delste J Add Above J In order to configure the I0 of the station, follow the Link
tm2 Timer/Counter ¥ | Delete ) Add Above | Condition
cntd Timer/Counter ¥ | Delete | Add Above | {[
cnit2 Timer/Counter ¥ | Delete ) Add Above )
Actions
Add Variable
0 q . Destination:
PLC Variables = 2 Expres
. Word Bit =
[Name Drrection iugix offer |TEE Assignment ¥ | Add Action |
ple_in_reg1 ARGEE->PLC v |0 0 v || Word (16 bit) ¥
ple_in_reg2 ARGEE->PLC v |1 0 v || Word (16 bit) Add Condition )
ple_out_reg1 PLC-=ARGEE v ||0 0 v || Word (16 bit) *
ple_out_reg2 PLC->ARGEE ¥ |1 0 v || Word {16 bit) ¥

Add Variable

State Names

Add State )

NOTE

Some Actions are executed even if the Condition is false. See chapter 12 System Performance for
more information in this topic.

31

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



7.4 Embedded Webserver

The user can click Link to access the connected blocks webserver. Once the user is in the webserver,
they can view the device status and even set device parameters.

Program Variables

ARGEE Program

Name Type Actions Kevboard shortcuts:
IPLC connected Tntezer Press Ctrl-q for hist of program vanisbles
R = Press Ctrla for hst of 1O vanables
PROG _cycle_time [Integer Press Cl-f for list of operations
regl Integer v | Delete j Add Above J Init Press Ctrl-s for list of State Names
These shortouts are used to write varizbles and expressions in all the screens
reg2 Integer | Delete ) AddAbove ) Init
tm1 Timer/Counter ¥ | Delete J Add Above J In order to configure the 10 of the station, follow ﬂl@
tm2 Timer/Counter ¥ | Delete J Add Above J Condition
cntl Timer/Counter ¥ | Delate J Add Above J {[
cnt2 Timer/Counter ¥ | Delete J Add Above J Actions
Add Variable |
i 0 . Destination:
- L. | Assignment
PLC Variables Expression:
irecti s B i i Assignment ¥ | Add Action
[Name [Direction index - Size Si) g
argee_to_plc_reg1 ARGEE->PLC + |0 0 v || Word (16 bit) ¥ || U
argee_to_ple_reg2 ARGEE->PLC v |1 D v Word (16 bit) v || _Add Condition ]
ple_to_argee_reg1 PLC-=ARGEE v |0 0 v || Word (16 bit) v || U
ple_to_argee_reg2 PLC-=ARGEE v |1 0 v || Word (16 bit) v || u
Add Variable )
State Names
Add State )
BLCEN-8M12LT-4AI-VI-8XSG-P
Embedded Website of BLCEN Block 1/0 Module TSR
Password [Login] g
Gateway Information >
Gateway Information
Gateway Diagnostics Gateway Information
Event Log
Ethernet Statistics Type BLCEN-8M12LT-4AI-VI-8XSG-P

EtherMet/IP™ Memory Map
Modbus TCP Memory Map
Links Firmware Revision

Identification Number

Slot 1 - 4ALY/T Bootloader Revision
Slot 2 - 8XSG-P EtherNet/IP™ Revision
PROFINET Revision

Medbus TCP Revision
Addressing Mode

PROFINET Station Name
ARGEE Boot Project

ARGEE Project Title

ARGEE Factery Programmed

6811469
Vv3.3.2.0
V7.1.0.0
V2.7.15.0
V1.4.0.0
V2.1.6.0
Rotary

Running

Neo

NOTE

The default password for the webserver is “password”

32

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



7.4.1 Setting Device Parameters

Once the user has logged in to the webserver they can set the Parameters that ARGEE will use.

» Select the Slot to access the parameters you want to change and then select Parameters.

BLCEN-8M12LT-4AI-VI-BXSG-P

Embedded Website of BLCEN Block I/0 Module

Gateway Information >
Gateway Information
Gateway Diagnostics
Event Log

Ethernet Statistics
EtherNet/IP™ Memory Map
Modbus TCP Memory Map
Links

Gateway Configuration
MNetwork Configuration
Change Admin Password

ISlot 1 - 4A1-V/T
Parameters
Inputs

Slot 2 - 8XSG-P

Gateway Infoermation

Type

Identification Number
Firmware Revisicn
Bootloader Revision
EtherNet/IP™ Revision
PROFINET Revision
Modbus TCP Revision
Addressing Mode
PROFINET Station Name
ARGEE Boot Project
ARGEE Project Title
ARGEE Factory Programmed

Network Settings

BLCEN-8M12LT-4AI-VI-BX5G-P
6811469

V3i.3.2.0

V7.1.0.0

V2.7.15.0

V1.4.0.0

V2.1.6.0

Rotary

Running

Mo

»  Set the parameters to what your setup calls for.

In this instance we are changing the Slot-1 Analog In 0 - Measurement range to -10....10 V/4.....20mA.

BLCEN-8M12LT-4AI-VI-8XSG-P
Embedded Website of BLCEN Block I/0 Module

Slot 1 - 4AI-V/I > Parameters >
Gateway Information

1 Gateway Diagnostics Slot 1 - Parameters

Event Log

Ethernet Statistics

Analog In 0 - Measurement rangel

0...10 V/0...20 mA ¥

EtherMet/IP™ Memory Map

Modbus TCP Memory Map
Links Analog In 0 - Deactivate diagnostics

Analog In 0 - Data format

Gateway Configuration
Network Configuration
Change Admin Password

Analog In 0 - Deactivate channel

Analog In 0 - Operation mode

Analog In 0 - Data representation
Slot 1 - 4AI-V/1

0...10 V/D...20 mA
-10...10 V/4...20 mAk

oo Y

no v
voltage ¥

standard v

Parameters Analog In 1 - Measurement range
Inputs
SIot 2 - BXSG-P Analog In 1 - Data format

Analog In 1 - Deactivate diagnostics
Analog In 1 - Deactivate channel
Analog In 1 - Operation mode
Analeg In 1 - Data representation
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0..10 V/D..20 mA ¥
15 bit + sign v
no v

no v

voltage ¥

standard v



»  Scroll down to the bottom of the page and select Submit.

This will save your parameterization and ARGEE will load these parameters before it runs.

Network Configuration

Change Admin Password Analog In 0 - Operation mode voltage
Analog In 0 - Data representation standard v

Slot 1 - 4AI-V/I

Parameters Analog In 1 - Measurement range 0...10 V/0..20 mA ¥

Slotlgp—u;;SG—P Analog In 1 - Data format 15 bit + sign v
Analog In 1 - Deactivate diagnostics no ¥
Analog In 1 - Deactivate channel no ¥
Analog In 1 - Operation mode voltage ¥
Analog In 1 - Data representation standard v
Analeg In 2 - Measurement range 0...10 V/0...20 mA 7T
Analog In 2 - Data format 15 bit + sign v
Analog In 2 - Deactivate diagnostics no ¥
Analog In 2 - Deactivate channel no v
Analog In 2 - Operation mode voltage
Analog In 2 - Data representation standard v
Analog In 3 - Measurement range 0...10 V/0...20 mA ¥
Analog In 3 - Data format 15 bit + sign v
Analog In 3 - Deactivate diagnostics no v
Analog In 3 - Deactivate channel no v
Analog In 3 - Operation mode voltage *
Analog In 3 - Data representation standard v

SuFm it Reset

7.5 Program Variables

Program Variables can be added, deleted and renamed. The user can also change the variable type by
using the drop down arrow.

\_

|Program Variables |

Name Tvpe Actions
PLC_connected Integer
PROG_cycle_tme Integer
reg [Integer v | Delete ) Add Above Jﬂ)
|reg2 |I Integer v )| Delete ) Add Above Jﬂ)
tm1 | Timer/Counter ¥ | Delete ) Add Above )
tm2 | Timer/Counter ¥ | Delste | Add Above |
cnti | Timer/Counter ¥ | Delste | Add Above |
cnt2 | Timer/Counter ¥ | Delete J Add Above J
Add Variable |

PLC Variables

[Mame [Direction [Word index [Bit offset{Size
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7.5.1 PLC_connected & PROG_cycle_time
The PLC_connected bit is true when a PLC is connected to the device.

The PROG_cycle_time displays the time it takes to execute the entire program.

Program Variables

Name Tvpe Actions

PLC_connected Integer

PROG_cycle_time Integer

req Integer v )| Delete ) AddAbove ) Init )
reg2 | Integer v )| Delete ) AddAbove ) Init )
tm1 | Timer/Counter ¥ | Delete | Add Above )

tm2 | Timer/Counter ¥ || Delete J Add Above J

cnt1 || Timer/Counter ¥ | Delete ) Add Above )

|c nt2 |ITimerICounter v || Delete ) AddAbove )

Add Variable |

7.5.2 Program Variable Names

Variable Names are the names of variables in the users program.

Program Variables

[MName Type Actions

PLC_connected Integer

PROG _cvcle time [nteger

regl Integer v | Delete J Add Above J Init J
reg2 Integer ¥ || Delete ) Add Above ) Init )
tm1 Timer/Counter ¥ | Delete J Add Above J

tm2 Timer/Counter ¥ | Delete ) Add Above |

cnti Timer/Counter ¥ | Delste ) Add Above |

cnt2 Timer/Counter ¥ | Delete J Add Above J

Add Variable |

7.5.3 Program Variable Types

Program Variables

Name |Type Actions

PLC_connected Il.nteger

PROG_cvcle_time Jinteger

|reg1  Integer v | Delete ) Add Above Jﬂ)

|reg2  Integer v | Delete ) Add Above Jﬂ)

tm1 | Timer/Counter ¥ | Delete ) Add Above )

|trn2 | Timer/Counter ¥ | Delste ] Add Above )

cntt | Timer/Counter ¥ | Delete ) Add Above )

cnt2 | Timer/Counter ¥ | Delete ) Add Above )

|State_\.rariable_1 | State v | Delete ) Add Above Jﬂ)

[Retain_Integer_Variable_1 | Retain Integer ¥ | Delete ) Add Above Jﬂ)
Add Variable l
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7.5.3.1 Integer
If the user selects Integer, the Program Variable will be stored in 32 bit signed register. This allows the

user to store an Integer value between +2,147,483,647 and -2,147,483,647 in the Program Variable’s
register.

Program Variables

Name Type Actions

PLC_commected Integer

PROG_cvcle_time Integer

reg1 | Integer v| Delste ) AddAbove ) it
reg2 b SRR _Delete ) Add Above ) Init )
tm1 || state Delete ) Add Above )

tm?2 || Retain Integer | pejere ) add Above )

||: nt1 |ITimerfCounter v )| Delete ) AddAbove )

cnt2 || Timer/Counter ¥ | Delete ) Add Above )

Add Variable |

ﬂ o
Integer values are stored in four 8-bit registers.

7.5.3.2 Timer/Counter

The user can select Timer/Counter if they want to add a Timer or Counter variable to their program.

Program Variables

Name Tvpe Actions
PLC_comnected Integer
PROG_gyele_time Integer
reg1 | Integer v | Delete ) AddAbove ) Init )
reg2 | Integer v | Delete ) AddAbove ) Init )
tm1 || Timer/Counter ¥ | Delete ) Add Above )
| Integer '
tm32 TimerCounter . Ickduda ) Add Above )
cnt1 tate L5| Delete ) Add Above |
cnt2 ! Retain Integer Delete ) Add Above )

Add Mariable I
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7.5.3.3 State

The user would select State if they wanted to create a State Variable. State Variables are used in State
Machines. An example of a State Machine is shown 14.4.1 State Machine.

Program Variables

Add Variable ]

7.5.3.4 Retain Integer

Timer/Counter

| State

Retain Integer

Name Type Actions

PLC_connected Integer

PROG_cyele_tme Integer

regi Inteqger ¥ | Delete J Add Above J Init J

reg2 Integer ¥ | Delete J Add Above J Init J

tm1 Timer/Counter ¥ | Delete J Add Above J

tm2 Timer/Counter ¥ | Delste ) Add Above |

cntl Timer/Counter ¥ | Delete J Add Above J

cnt2 Timer/Counter ¥ | Delste J Add Above J
Integer v | Delete ) AddApove ) it )
Integer

The user would use Retain Integer if they wanted to save the value in a Program Variable through a
power cycle. The value is saved into flash memory once every three minutes if the value has been

changed.

Program Variables

Name Type Actions
PLC_conmected Integer
PROG _cvcle_time Integer
reg1 Integer | Delete ) AddAbove ) Init )
reg2 Integer | Delete ) AddAbove ) Init )
tm1 Timer/Counter ¥ | Delste ) Add Above |
tm?2 Timer/Counter ¥ | Delste ) Add Above |
cntl Timer/Counter ¥ | Delste ) Add Above |
cnt2 Timer/Counter ¥ | Delste ) Add Above |

| Retain Integer ¥ | Delete ) Add Above ) Init )

: Integer

Add Variable .
_J Timer/Counter

State

Retain Integer

)
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7.5.4 Program Variable Actions

7.5.4.1 Delete

Program Variables

Name Type Tctions
PLC_connected Integer
PROG_cycle_time Integer
|reg1 |I Integer v|| Delete ) AddApove ) Init )
reg2 | Integer v|l Delete ) Add Above ) int )
|tm1 |I Timer/Counter ¥ || Delete J Add Above J
tm2 | TimeriCounter v || Delete ) Add Asove )
cntt [ Timer/Counter v || Delete ) Add Above )
|c nt2 |I Timer/Counter ¥|| Delete J Add Above J
Add Variable l
The Delete button will delete the program variable.
Program Variables
Name Type Actions
PLC_connected Integer
PROG _cycle time Integer
reg1 | Integer "II Delete | Add Above ) Init )
reg2 | Integer "II Delete | Add Above ) Init )
tm1 I Mll Delete | Add Above )
tm2 I wll Delete | Add Above )
et I wll Delete | Add Above |
cnt2 | Timer/Counter 'II‘ Delste | Add Above

Add Variable |

7.5.4.2 Add Above

The Add Above button will add a Program Variable above the selected variable

Program Variables

Name Type Actions

PLC_comnected Integer

PROG_cycle time Integer

reg1 [ Integer v || Deete )| Add Avove | init )
|reg2 |I Integer ¥ | Delete J Add Above J Init J
|tm1 |I Timer/Counter ¥ | Delete J Add Above J

|tm2 |I Timer/Counter ¥ || Delete )| Add Above |

et [ Timer/Counter ¥ || Delete )| Add Abave |

|c nt2 |I Timer/Counter ¥ || Delete )| Add Above |

Add Variable |
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7.5.4.3 Init (Initialize)

The user will use Initialize if they want to pre-set the value in a Program Variable’s register.

Program Variables

Name Type Achions

PLC commected Integer

PROG_cvcle_tme Integer I
reg1 || Integer v | Delete ) AddAbove | Init |
reg2 | Integer v | Delete ) AddAbove ) Init )
tm1 || Timer/Counter ¥ | Delete ) Add Above )

|tm2 |ITimerfCounter v | Delete ) AddAbove )

cnt1 | Timer/Counter ¥ | Delete ) Add Above )

|c nt2 |ITimerfCounter v | Delete J Add Above J

Add Variable |

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Apply and Back to Code

. Apply | Cancel
e

Program Variables

Name Type Actions
PLC_comnected Integer
PROG cvele time Integer

reg1 | Integer v [mtl |

DeleteJ Add AbmreJ InitJ

|reg2 |I Integer ¥ | Delete ) AddAbove ) Init )
|tm1 "I Timer/Counter * | Delete J Add Above J
tm2 ||I Timer/Counter ¥ | Delete ) Add Above )
cnt | Timer/Counter ¥ | Delete ) Add Above )
cnt2 ||I Timer/Counter ¥ | Delete ) Add Above )

Add Variable I
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7.5.5 Add Variable

The Add Variable button will add a Program Variable to the program.

Program Variables

Name Type Achonz

PLC_commected Integer

FROG_cycle_tme Integer

|reg1 |I Integer v | Delete J Add Abave Jﬂ)
reg2 |Integer  ¥| Delete ) AddAbove ) _init )
tm1 | Timer/Counter ¥ | Delete J Add Above J

tm2 | Timer/Counter ¥ | Delete ) Add Above )

cnt1 | Timer/Counter ¥ | Delete ) Add Above )

cnt2 | Timer/Counter ¥ | Dslets | Add Above |

| Add Variable |I

Program Variables

Name Tipe Actions
FLC_comnectad Integer
PR.OG_cycle_time Integer
regi | Integer | Delete ) AddAbove ) Init )
reg? | Integer 7 | Delete ) AddAbove jﬂ)
|tm1 |ITimen’Counter 7| Delste ) Add Above )
tm2 [ Timer/Counter ¥ | Delete ) Add Above )
cnt1 [ Timer/Counter ¥ | Delete ) Add Above )
cnt2 [ Timer/Counter ¥ | Delste ) Add Above |
[ Integer | Delete ) AddAbove ) Init )

Add Variable |

7.6 PLC Variables

PLC Variables are used to define communication between the ARGEE block and the PLC. PLC examples
are shown in chapter 14 Common Applications.

||c nt2 ||I Timer/Counter ¥ I| Delste ) Add Above | |
Add Variable l

PLC Variables

Name Direction |w:m‘l index Bit offzet|Size Signed \Actions
|argee_l0_plc_reg1 |ARGEE-=PLC ¥ ||0 [0 v |Word (16 bit) ¥ |[unsigned ¥ || Delete ) Add Above )
[ARGEE>PLC v |1
[PLC>ARGEE v |0

[PLC->ARGEE |1 I((

|arg ee_to_plc_reg2

=

v | | Word (16 bit) ¥ || unsigned v |

Delete ) Add Above )

[plc_lo_arg ee_regl

=

v | | Word (16 bit) ¥ || unsigned v |

Delete ) Add Above )

[plc_lo_argee_reg2
I Add Vaniable )

State Names

[0 v || Word (16 bit) ¥ || unsigned ¥ |

Delete ) Add Above )

Add State l
4
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7.6.1 Direction
The user will use the Direction dropdown arrow to assign which direction the data is traveling.

B ARGEE->PLC means the data is traveling from the ARGEE block to the PLC.

B PLC->ARGEE means the data is traveling from the PLC to the ARGEE block.
PLC Variables

Name Direction [Vord index Bit offset|Size Signed Actions

argee_to_plc_regl ARGEE-=PLC * I‘ID 0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
argee_to_plc_reg2 ARGEE>PLC v |‘|1 0 v || Word (16 bif) ¥ | unsigned ¥ | Delete ) Add Above )
ple_to_argee_regl PLC->ARGEE * I‘ID 0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
plc_to_argee reg?2 PLC->ARGEE ~ |1 0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J

= ARGEE->PLC
Add Variable | PLC-=ARGEE |

7.6.2 Word Index

The user will use the Word index to assign the data to a specific register in the PLC or the ARGEE block.

PLC Variables

Name Direction [Word index|Bit offset|Size Signed Actions
argee_to_plc_reg1 ARGEE-=PLC ¥ |0 0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
argee_to_plc_reg2 ARGEE-=PLC * 1 0 v || Word (16 bit) ¥ || unsigned ¥ || Delete J Add Above J
plc_to_arges regl PLC-=ARGEE v |0 0 v | |Word (16 bit) ¥ || unsigned ¥ | Dslete J Add Above J
plc_to_arges reg2 | PLC-=ARGEE ¥ |11 | 0 v | |Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J

Add Variable l

7.6.3 Bit Offset
The user will use the Bit offset to assign the data to a specific bit in a register.

PLC Variables

Name Direction Word indes] Bit offset|Size Signed Actions
argee_to_plc_reg1 ARGEE-=FLC v |0 [0 v | | Word (16 bit unsigned ¥ || Delete J Add Above J

) v

) ¥ |unsigned ¥ | Delete ) Add Above |
Word (16 bit) ¥ || unsigned ¥ | Delete ) Add Above )

) L4

argee_to_ple_reg? ARGEE-=PLC ¥ |1 (0 v || Word (16 bit

plc_to_argee_reg1 PLC-=ARGEE v [|D [
plc_to_argee_reg2 PLC-=ARGEE v |1 Word {16 bit unsigned ¥ || Delete J Add Above J
Add Wariable '

State Names

Add State |

== B A SR FUR S R 5 =]
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7.6.4 Size
The user will use the Size drop down to set the size of the data being transferred.

PLC Variables

Name Direction |Ward index |Bit of Size Signed Actions

argee_to_plc_reg1 | ARGEE->PLC ¥ |0 (0 v || Word (16 bit) ¥ f unsigned ¥ | Delete ) Add Above )
|argee_10_plc_reg2 |IARGEE—>PLC Ml [0+ |} Word (16 bit) ¥ | unsigned * | Delste ) Add Above )
|plc_to_argee_reg1 |I PLC-=ARGEE ¥ |0 [0 v || Word (16 bit) ¥ | unsigned ¥ | Delete | Add Above )
plc_to_argee_reg2 |[PLC->ARGEE ¥ ||1 (0¥ || Word (16 bit) ¥ f unsigned ¥ | Delete ) Add Above )

- Word (16 bit)
Add Variable | | Bool (1 bif)

7.6.5 Signed

The user will use the Signed drop down to indicate whether the data being transferred is a signed or
unsigned integer.

PLC Variables

Name Direction Word index|Bit offset|Size Signed A ctions

| ARGEE->PLC + | (0 v || Word (16 bit) ¥ funsigned v | Delete ) Add Above )

| ARGEE-=PLC ¥ | {16 bit) ¥ | unsigned ¥ | Delete ) Add Avove )
PLC-»ARGEE ¥ | [0 | |Word (16 bit) * | unsigned ¥ | Delete ) Add Above )

|p|c_to_argee_reg2 | PLC-=ARGEE r | (0 v || Word (16 bit) ¥ | unsigned ¥ | Delste ) Add Above )

Add Variable Ll f It
padvarae J

7.6.6 Actions

|argee_to_plc_reg1

|argee_to_plc_r992 0 v || Word

|p|c_t0_arg ee regl

11

The Delete and Add Above actions are discussed in section 7.5.4 Program Variable Actions.

PLC Variables

Name Direction
| ARGEE->PLC v |

| ARGEE-=PLC v |
| PLC->ARGEE v | | | Word (16 bit
|p|c_to_argee_regz | PLC-=ARGEE v | ¥ | [ Ward (16 bit) ¥ || unsigned ¥ | Delete J Add Above J

Bit offset|Size Signed A ctions
[0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J

|arg ee_to_plc_regl

|arg ee_to_plc_reg2

[=]
4

|plc_to_argee_reg1 ¥ |lunsigned ¥ || Delete ) Add Above |

( )

¥ | | Word (16 bit) ¥ |[unsigned ¥ | Delete ) Add Above
( )
( )

(=]

11
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7.7 State Names

State Names are used to make it easier to identify which State the users program is in. “State” is the term
used to identify a specific program operation at a specific moment.

Program Variables

Name Type \Actions
PLC_connected Integer
PROG_cvele time Integer
regl Integer v | Delete J AdclAboveJ Init )
reg2 Integer v | Delete ) Add Above ) nit )
tm1 Timer/Counter ¥ | Delate ] Add Above )
tm2 Timer/Counter ¥ | Delste | Add Above )
cnti Timer/Counter ¥ | Delete | Add Above )
cnt2 Timer/Counter ¥ | Delste ) Add Above )
Add Variable '
PLC Variables
Name Direction (Word index Bit offset|Size Signed Actions
arges_to_ple_reg1 ARGEE-=PLC ¥ |0 0 v | |Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
arges_to_ple_reg2 ARGEE->PLC ¥ |1 0 v | |Word (1€ bit) ¥ || unsigned ¥ | Delete J Add Above J
plc_to_argee_reg1 PLC-»ARGEE v |0 0 v||Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above ]
plc_to_argee_reg2 PLC->ARGEE v |1 0 v ||Word (16bit) ¥ |unsigned ¥ | Delste ) Add Above )
Add Variable '

State Names

Add State |

7.7.1 Add State

The user would click Add State if they wanted to add State Names to their program.

1 ! ! 1 ! |
‘plc_to_argee_reg2 PLC->ARGEE v |1 ‘D v ‘Word {16 bit) ¥ || unsigned ¥ |‘ Delete ) Acd Adove J‘
Adld Variable I

State Names

|plc_to_argee_r992 PLC->ARGEE * |1 | o~ |Word {16 bit) * | unsigned ¥ | Delete ) Add Above J|
Add Variable '

State Names

|[Name Actions I
| | _Delete ) Aaa Above |

Add State |
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7.8 Keyboard Shortcuts

Keyboard shortcuts provide the user with a quick way to access Program Variables, I/0O Variables,
Operations and State Names.

Ctrl-g, Program Variables.
Ctrl-i, I/O Variables.

Ctrl-f, Operations
m  Ctrl-s, State names

" Project Title: TBEN-L1-16DXP (192.168.1.10) '
| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |

ARGEE Program

K evboard shorteuts:

Prees CHl-q Tor Het of program variables
35 Cirl-1 for hist of IO vanables
33 Ctrl-f for hist of operations
35 Ctrl-s for list of State Names
These shorteuts are used to write varables and expressions m all the screens

In order to cenfigure the 10 of the station, follow the Link

Condit

[ )
Assignment ¥ | Add Action |

1=

Add Condition ]
7.8.1 Program Variables (Control + Q)

If the user presses Ctrl + g while in a Condition or Action box, the Program Variable List will pop up. The
user can select their desired variable and it will be added to their respective Condition or Action box.

Status Variables -
PLC_connected
PROG_cycle_time

Program Variables

PLC_connected
PROG_cycle_time
regl

reg2

tm2

cnt1

cnt2

PLC Variables

ple_in_regl
ple_in_reg2
ple_out_reg1
plc_out_reg2
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7.8.2 /0O Variables (Control +1)

If the user presses Ctrl + i while in a Condition or Action box, the I/0O Variable List will pop up. The user
can select their desired variable and it will be added to their respective Condition or Action box.

10

Slotd (TBEN-L1-16DXP)

Diagnostics
Module_Diagnostics_Available
Undervoltage_Field_Supply_W2
Undervoltage_Field_Supply_1
Force_Mode_Enabled

Slot1 (16DXP)

Input

Input_value_2
Input_wvalue 3
Input_value_4
Input_value_5
Input_wvalue &
Input_value_ 7T
Input_wvalue 8
Input_value_9
Input_value_10
Input_wvalue 11

7.8.3 Operations (Control + F)

If the user presses Ctrl + f while in a Condition or Action box, the Operations List will pop up. The user can
select their desired operation and it will be added to their respective Condition or Action box.

% - Medulo

abs()

min{,)

max(,)
Brackets

0

Boolean Logic

| Boolean OR
I Boolean NOT
Compare
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7.8.4 State Names (Control + S)

If the user presses Ctrl + s while in a Condition or Action box, the State Name List will pop up. The user
can select their desired State Name and it will be added to their respective Condition or Action box.

State_1

ﬂ NOTE
If the user has not added a State Name to their project, the State Name List will be empty.
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8 Conditions & Actions

8.1 Conditions

The Condition box is where the user puts their input conditions. An example of an Input condition could

be:

A Timer expiring

A Counter reaching a specific value
A Counter expiring

A register value changing from O to 1
A register value changing from 1 to O

An Input from a sensor becoming true

...many other things can also be used as an input condition

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |

( .Project Title: TBEN-L1-16DXP (192.168.1.10) b

ARGEE Program

Kevbeard shorteuts:

Prezz Cirl-q for list of program vaniables

Ctrl-i for list of 10 variables

Ctrl-f for hist of operations

Ctrl-s for list of State Names

These shortouts are used to write vanables and expressions m all the screens

In order to configure the 10 of the station. follow the Lk

1=

Assignment ¥ | Add Action |

I )

Add Condition ]

The Condition box also allows the user to combine different types of Inputs.

Condib

[expir‘ed(tml) & T10.5lotl.Input.Input_wvalue_1

Assignment ¥ | Add Action |

Add Condition ]

Explaining the Screenshot: The above Condition will only become true when timer 1 expires and

Input_value_1 goes true.
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8.2 Actions

The Actions box is where the user puts their Output conditions. The user can execute several Actions
under a single Condition statement. An Action could be:

Loading a value into a register
Stating a Timer

Stopping a Timer

Signal Tracing

Incrementing a Counter

Decrementing a Counter

Resetting a Counter

| Assignment
Timer start

At Coil
| Timer On
Timer Off
Trace
Cemment
Count Up
Count Down
Reset Counter

8.2.1 Assignment

The user would use the Assignment action if they want to load a value into a register.

Actions

Destination: |0.Slot1.Output Output_value_1
Expression: F

Add Acton )

Explaining the Example: The Condition in the above statement is always “true”. The value “1” is loaded
into register Output_value_1. In other words, this means that the user’s Output 1 will always be on.
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8.2.2 Timer Start

The user will use the Timer Start action if they want to start a timer after the Condition has occurred.

I—Condition—"—Timer Starts H Timer Expired

If the Condition occurs again before the timer expires, the timer will restart.

I—Condition—"—Timer Starts ...I—Condition—"—Timer Starts H Timer Expired —...

Example of Timer Start:

— Condition
I0.5lotl.Input.Input_value_1
P
. J
~Actions
]
0. Timer: tm1
[, ) Taner start Expires 5000 |
(ms): |
\
Assignment ¥ | AddAction |
Conditien
expired(tml)
P
Actions
L _ Destination: [0 Slot1 Qutput Qutput_value 2
L | Assignment |
Expression: 1
|
Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 goes true and then false, start timer 1. When timer 1
expires, load the value “1” into register Output_value_2 (or turn on Output 2).
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8.2.3 Call

The user will use the Coil action if they want an Output to be “set” if the Condition is true and “cleared”
when the Condition is false.

|—Output / Action —|

I—Condition—'

Example of Coil:

I0.Slotl.Input.Input_wvalue_1

Actions
[ Coil: 10.Slot1. Output. Output_value_2

Assignment ) _Add Acion )

Explaining the Example: When Input_value_1 is true, Output_value_2 is true. When Input_value_1 is
false, Output_value_2 is false.
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8.2.4 Timer On

The user will use the Timer On action if they want a timer to run while a Condition is true. The user will
normally tie an additional Action or Output to the timer expired Condition.

|—Output / Action —|
I—Timer On ”—Timer Expired4|
|—Condition i

If the Condition ends before the timer expires, the Action tied to the expired timer will not occur.

|—Timer On
I—Condition—|

Example of Timer On:

" Condit
10.51lotl.Input.Input_value_1

.
~ Actions

=

Timer: tm1

. |
Expires
T 5000

Assignment ¥ | Add Action |

Cendition

expired(tml)

Actions

Coil: 10.Slot1. Output. Output_value_2

g

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, start timer 1. When timer 1 expires, coil
Output_value_2. When Input_value_1 is false, Output_value_2 will be false.
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8.2.5 Timer Off

The user will use the Timer Off action if they want a timer to run while a Condition is false. The user will
normally tie an additional Action or Output to the timer expired Condition.

I—Output / Action —|

I—Timer Off- “— Timer Expired i Condition Timer Off:

If the Condition starts before the timer expires, the Action tied to the expired timer will not occur.

F—Timer Offi— .. —Condition

Example of Timer Off:

I0.Slotl.Input.Input_value_1

Timer: [tm1

™ 5000

Add Acton

expired(tml)

Actions
[ Coil: 10.Slot1. Output. Output_value 2

Add Action )

Explaining the Example: Timer 1 starts counting as soon as the program starts. When timer 1 expires,
Output_value_2 is coiled on. When Input_value_1 is true, timer 1 is reset to zero and Output_value_2
goes false. When Input_value_1 is false, timer 1 starts counting again.
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8.2.6 Trace

The user will use the Trace function if they want to time stamp exactly when an event occurred. Trace can
be used to measure a programs run-time behavior, how long each state takes and even which states were
visited in which order.

Example of Trace:

The user wants to use Trace to measure how long the condition is true.

| Condition — Condition——]
| | |

Trace 1 Traée 1 :

ﬂ NOTE
The below example uses the Change of State operation (F_COS) in the Condition block. The
Change of State Operation is discussed in section 9.4.7 Change of State.

—Condi
[(F_COS (I0.51lotl.Input.Input_value_1,Temp_1)}& I0.Slotl.Input.Input_valus_1=1)

L v
= Actions

Prefix

String: Trace_1

=

Display As: | Unsigned v ‘

Expression: [

Assignment v | Add Action |

¢~ Condity
(F_C05({I0.Slotl.Input.Input_value_1,Temp_2)}& IC.Slotl.Input.Input_value_1-=@)

e v
o~ Actions

Prefix

String; Trace_2

Display As: | Unsigned ¥ ‘

Expression: 1

e

Assignment v | Add Action |

Explaining the Example: When Input_value_1 is true, Trace_1 time stamps that event. When
Input_value_1 goes false, Trace_2 time stamps that event. The Prefix String is a name that makes sense
to the user. The Expression can be any value or even another variable name that makes sense to the
user.

The Trace example is continued on the next page.

¥
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Trace Example (Continued): Once the user has written the code the user will click Run.

-

Project Title: TBEN-L1-16DXP (192.168.1.10) '
[Rur)| Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |

\

To view the Trace, the user will click Show Trace.

" Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Modify Variables |[Sliow Trace]| Reset |

\

The user will trigger their Condition true then false to show a transition in the Trace data.

" Project Title TBEN-L1-16DXP (192.168.1.10) |
| Edit Code | View HMI | Stop Trace | Show Variables | ‘

ARGEE Program
Trace Data:
1|| tme:37240 || cond:1 || act:0 || Trace 2:1 Condition
0 || time:36803 || cond:0 || act:0 || Trace 1:0 [(F_COS([O Slotl Input. Input_value 1.Temp 1) & (10.Slot] Input Input_vale 1=1)) J

Actions

Display As: Unsigned
Expression: 0

Condition
[(F_CDS(IO Slotl Tnput Input_value_1 Temp_2) & (10 Slot! Input Input_valus_1 = 0)) J

Actions

Prefix

Trace 2

String:
Display As: Unsigned
Expression: 1

To calculate how long the users Condition is true, the user must subtract the two time stamps from one
another: 37240 - 36805 = 435ms.

8.2.7 Comment

The user can use a Comment to explain the Condition and Action statements.

Condin
true
e
Actions
= This Condition is always true.
0.) Comment | Comment:
e

Assignment ¥ | Add Action |
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8.2.8 Count Up

The user will use Count Up if they want to count the number of times their condition is true. The user will

normally tie an additional Action or Output to the counter expired Condition.

Example of Count Up:

The user wants to do an Action after the same Condition has occurred two times.

——Output / Action

—— Counter Expired

..counter = 04| |— counter=2

Condition—| Condition—|

Condit

I0.51lotl.Input.Input_value_1

p
Actions
]
0. Counter: cnt1
1
Preset: 2
|
Assignment ¥ | Add Action |
-
expired(gntl)
p
Actions

=

0.| Coil | Coil: [0.Slot1. Output. Qutput_value_2

Assignment v | Add Action |

Explaining the Example: Each time Input_value_1 is true, counter 1 counts up one time. Counter 1

expires after two counts. When counter 1 expires, Output_value_2 is coiled on.
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8.2.9 Count Down

The user will use Count Down if they want to count down when a condition is true. Count Down is
normally used to counter the Count Up Action.

..counter =0 —— counter =1 4|— counter = 0 —————— counter = 14|— counter = 22—
— Condition 1—| — Condition 2—| — Condition 1—| — Condition 1 —|
(Count Up) (Count Down) (Count Up) (Count Up)

Example of Count Down:

The user wants to keep track of the number of guests in the store. When a guest walks in the store the
counter goes up, but when a guest walks out of the store the counter goes down.

I0.Slotl.Input.Input_value_1

Counter: cnt1
Preset: 1000

Add Action

I0.Slotl.Input.Input_value_2

Counter: cnt1
Preset:

Add Action )

Explaining the Example: Each time Input_value_1 is true (or a guest walks in the store), counter 1
counts up one time. Each time Input_value_2 is true (or a guest walks out of the store), counter 1 counts
down one time.
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8.2.10 Reset Counter

The user will use Reset Counter if they want to reset a counter to zero.

..counter=0 —|— counter =1 4|—counter = 2——j— counter = 0 ———— counter = 1
'— Condition 1—| I— Condition 1—| — Condition 2—| — Condition 1—|
(Count Up) (Count Up) (Reset Counter) (Count Up)

Example of Reset Counter:

The user wants the ability to reset the counter at any time.

10.5lotl.Input.Input_value_1

Counter: cnt1
Preset: [5

Add Acton

I10.5lotl.Input.Input_value_2|

Actions

B

Add Acton )

Explaining the Example: Each time Input_value_1 is true, counter 1 counts up one time. Each time
Input_value_2 is true, counter 1 resets to zero.
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9 Operations

9.1 Math
9.1.1 Addition

The user will use the Add Operation (+) to add one value to another value.

Example of Add Operation:

Conii
[[IO.Slotl Input.Input_value_1

Actions

=

Destination: Temporary_Register

L. | Assignment
Exprmioni Register A + Register B |

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, the value in Register_A will be added to the value

in Register_B. The result is placed in Temporary_Register.

9.1.2 Subtraction

The user will use the Subtraction Operation (-) to subtract one value from another value.

Example of Subtraction Operation:

Condi
{[Register‘_ﬂ - Register_B) > 1

1=

g

Achions
[ ). Coil: 10.5Slot1. Output. Output_value 1

Assignment ¥ | Add Action |

Explaining the Example: The user is subtracting the value in Register_A from the value in Register_B.

When Register A minus Register B is greater than 1, the user Coils on Output_value_1.
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9.1.3 Multiplication

The user will use the Multiplication Operation (*) to multiply one value with another value.

Example of Multiplication Operation:

Condition
(Register_A * Register_B) < lea@ ‘
/]
Actions
0 I
0. | Col | Coil: 10.5lot1.Output. Output_value 1
|
Assignment ¥ | Add Action |

Explaining the Example: The user is multiplying the value in Register_A with the value in Register_B. If
Register A times Register B is less than 1000, the user Coils on Output_value_1.

9.1.4 Division
The user will use the Division Operation (/) to divide one value into another value.

Example of Division Operation:

— Condis

[:LIO.Slotl .Input.Input_value_1

-
o~ Actions

1=

Destination: Temporary_Register

L. | Assignment
Exprmion:l Register_A / Register_BI

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, the value in Register_A will be divided by the
value in Register_B. The result is placed in Temporary_Register.

ﬂ NOTE

ARGEE does not currently support floating point math (or fractions). If the result has a fraction in
it, ARGEE will drop the fraction and just display the whole number.

For example:

36/6=6 > ARGEE displays “6”

34/6=5 > ARGEE displays “5”

6/36=: > ARGEE displays “0”
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9.1.5 Modulo

The user will use the Modulo Operation (%) if they want to capture the “remainder” after a Division
Operation has occurred.

Example of Modulo Operation:

—Condit
I0.51lotl.Input.Input_value_1

s

~ Acticns

1=

Destination: Temporary_Register

L. | Assignment
Expression:l Register_A % Register B I

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, the value in Register_A will be divided by the
value in Register_B. The “remainder” from the Division Operation is placed in Temporary_Register.

For example:
36/ 6 = “6” with a remainder of “0” > ARGEE displays “0”
34/ 6 = “5” with a remainder of “4” > ARGEE displays “4”
6/ 36 = “0” with a remainder of “6” > ARGEE displays “6”

9.1.6 Absolute Value

The user will use the Absolute Value Operation (abs) to capture the magnitude of a real number without
regard to its sign.

Example of Absolute Value Operation:

C At
[[IO.Slotl. Input.Input_value_1 ‘J
L b

Actions

1=

Destination: Register A

1
Expression: | abs(Register_A)

=

Aszignment

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will take the value in Register_A, find its
Absolute Value, and place that value back in Register_A.
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9.1.7 Minimum Value

The user will use the Minimum Value Operation (min) to compare multiple registers and place the smallest
value in to the Destination Register. The user can also use the Minimum Value Operation (min) to
compare multiple registers and use the smallest value in a Math Operation.

Example of Minimum Value Operation:

Condit

I0.51lotl.Input. Input_value_ 1

| S ——

Actions

=

Destination: Temporary_Register

=

Assignment

Expression:l min{Register_A | Register_B) I

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will take the smallest value between
Register_A and Register_B and place that value into Temporary_Register

OR

=
I0.5lotl.Input.Input_value_1 1
b

Actions
1

o : Destination: Temporary_Register
L. | Assignment 1
Expression: Register_C +|min(Register_A . Register_B}l
|
Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will take the smallest value between

Register_A and Register_B and place that value into the Math Operation. The result will be stored in
Temporary_Register.
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9.1.8 Maximum Value
The user will use the Maximum Value Operation (max) to compare multiple registers and place the largest
value in to the Destination Register. The user can also use the Maximum Value Operation (max) to

compare multiple registers and use the largest value in a Math Operation.

Example of Maximum Value Operation:

Condit

10.5lotl.Input.Input_value_1

| —

Actions

=

Destination: Temporary_Register

L. | Assignment

Expression:l max(Register A | Register_B) I

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will take the largest value between
Register_A and Register_B and place that value into Temporary_Register.

OR

Condio

I0.5lotl.Input.Input_value_1

| ——

Actions

1=

. Destination: Temporary_Register
L. | Assignment !
Expression: Register_C +Imax(Register_A: Register_B}I

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will take the largest value between
Register_A and Register_B and place that value into the Math Operation. The result will be stored in
Temporary_Register.
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9.2 Brackets

The user will use Brackets () to show the order of operations while performing Math.

Example of Brackets:

Condition
[[IO. Slotl. Input.Input_value_1

Actions

=

Destination: Temporary_Register

=1

L. | Assipnment

Expression: Register_A /[(Register_B + Register_C)|

Assignment ¥ | Add Action |

Explaining the Example: When Input_value_1 is true, ARGEE will examine the “(Register_B +

Register_C)” first and then divide the answer into the value in Register_A. The result will be stored in

Temporary_Register.

9.3 Boolean Logic

9.3.1 Boolean AND

The user will use the Boolean AND Operation (&) if the user wants to combine several Conditions together

before allowing a specific Action to occur.

Example of Boolean AND:

Condition
[IIO.Slotl.Input.Inpu‘t_Ualue_l & I0.5lotl.Input.Input_value_2 I
|

Actions

I=

: Destination: Register A
L. | Assignment

Expression: 1

Assignment ¥ | Add Action )

Explaining the Example: When both Input_value_1 AND input_value_2 are true, load the value “1” into

Register_A.
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9.3.2 Boolean OR

The user will use the Boolean OR Operation () if the user wants one of several Conditions to cause an
Action to occur.

Example of Boolean OR:

I0.Slotl.Input.Input_walue_1 | I0.Slotl.Input.Input_value_2

Actions

Add Action )

Destination: Register A
Ekpnuﬁnn:ﬁ

Explaining the Example: When either Input_value_1 OR input_value_2 are true, load the value “1” into
Register_A.

9.3.3 Boolean NOT

The user will use the Boolean NOT Operation (!) if the user wants an Action to occur while a Condition is
false.

Example of Boolean NOT:

I10.Slotl.Input.Input_value_1

Destination: Register_A
Expnuﬁnn:ﬁ

Add Acton )

! Io - Slotl . InPUt . IHPUt_value_l _
Actions

Destination: Register A
Ehyruskm:lﬂ

Add Action

Explaining the Example: When Input_value_1 is true, load the value “1” into Register_A. When
Input_value_1 is false, load the value “0” into Register_A.
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9.4 Compare

9.4.1 Greater Than

The user will use the Greater Than Operation (>) if the user wants a Condition to occur when one register
value is Greater Than another register value.

Example of Greater Than:

Condition
[[Register‘_.\\ > Register_B H
A

Actions

1=

_ Destination: Register C
L. | Assignment = |
Expression: 1

Assignment ¥ | Add Action |

Explaining the Example: When the value in Register_A is Greater Than the value in Register_B, the
value “1” will be loaded into Register_C.

9.4.2 Greater Than or Equal to

The user will use the Greater Than or Equal to Operation (>=) if the user wants a Condition to occur when
one register value is Greater Than or Equal to another register value.

Example of Greater Than:

Condin
{[Register_n »>= Register_B J

Actions 13;

_ Destination: Register_C
L. | Assignment = |
Expression: 1

=

Assignment ¥ | Add Action |

Explaining the Example: When the value in Register_A is Greater Than or Equal to the value in
Register_B, the value “1” will be loaded into Register_C.
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9.4.3 Less Than

The user will use the Less Than Operation (<) if the user wants a Condition to occur when one register
value is Less Than another register value.

Example of Greater Than:

Condition
{[Register_n < Register_B }

Actions

=

!
_ Destination: Register_ C
0. | Assignment =

1
Expression: 1

Assignment v | Add Action |

Explaining the Example: When the value in Register_A is Less Than the value in Register_B, the value
“1” will be loaded into Register_C.

9.4.4 Less Than or Equal to

The user will use the Less Than or Equal to Operation (<=) if the user wants a Condition to occur when
one register value is Less Than or Equal to another register value.

Example of Greater Than:

Condit

Register_A <= Register_B
E
Actions

|
Destination: Register C

=
I=

Assignment

1
Expression: 1

Assignment ¥ | Add Action |

Explaining the Example: When the value in Register_A is Less Than or Equal to the value in Register_B,
the value “1” will be loaded into Register_C.

66

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



9.45 Equal

The user will use the Equal Operation (=) if the user wants a Condition to occur when one register value is
Equal to another register value.

Example of Equal:

Condit
[[Register‘_n = Register_B J

Actions

I=

) Destination: Register_ C
L. | Assignment

Expression: 1

Assignment ¥ | Add Action |

Explaining the Example: When the value in Register_A is Equal to the value in Register_B, the value “1”
will be loaded into Register_C.

9.4.6 Not Equal

The user will use the Not Equal Operation (<>) if the user wants a Condition to occur when one register
value is Not Equal to another register value.

Example of Not Equal:

~Cendition
Register A = Register_B
£
e J
o~ Actions
|
0. . Destination: Register C
0. | Aszignment = |
Expression: 1
|
\
Assignment ¥ | Add Action |
~Condition
Register A <> Register_B
£
J
o~ Actions
|
L . Destination: Register C
0. | Aszignment =

Expression: (]

|
\

Assignment ¥ | Add Action |

Explaining the Example: When the value in Register_A is Equal to the value in Register_B, the value “1”

will be loaded into Register_C. When the value in Register_A is Not Equal to the value in Register_B, the
value “0” will be loaded into Register_C.
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9.4.7 Change of State

The user will use the Change of State Operation (F_COS) if the user wants an Action only to occur when
a Condition changes state. A Condition can change state from either “low to high” or “high to low”.

|l Condition I l— Condition—|
| | | |
| | | |

Change of State Change of State

From Low to High From Low to High

Change of State Command Structure:
Condition
( F_COS00.Slot 1. Input.Input_value_1,Temp_1) & I0.Slot 1. Input. Input_value_1="1 )

= The Condition that is being monitored for a Change of State.
= The register that stores the monitored Condition’s current state.

= The part of the Condition that tells ARGEE to monitor the “low to high” Change of State or the “high to low” Change of State.

Example of Change of State:

ot
IF_COS(IO.Slctl.Input.Input_value_l,Temp_l) & IO.Slotl.Input.Input_valua_l=1I j

o~ Actions

=

. Destination: Register_A
L. | Assignment =

Expression: 1

Assignment v | Add Action |

Condit
IF_COS(IO.Sloti.Inpu‘t.Inpu‘t_\falue_2,Temp_2) & 10.5lotl.Input.Input_valus 2-8 I J
L

e
~ Actions

: Destination: Register A
L. | Assignment =

Expression: ()

Assignment v | Add Action |

Explaining the Example: When Input_value_1 does a Change of State from low (zero) to high (one), the
value “1” is loaded into Register_A. When Input_value_2 does a Change of State from high (one) to low
(zero), the value “0” is loaded into Register_A.

ﬂ -

Each monitored Condition requires its own Current State register. Notice in the example, Temp_1
was used to monitor the Change of State of Input_value_1 and Temp_2 was used to monitor the
Change of State of Input_value_2.
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9.4.8

If Then_Else

The user will use the If_Then_Else operation if they want an expression to be set only if a particular test

evaluates as true. If it evaluates as false, a secondary expression is chosen.

Example of if_then_else:

=
[[tr‘ue /ﬂ
Achons
]
Destination: Te Regist
0. . ; estination: Temporary_Register |
Expl'enion:l if_then_else(Register_A>1000, Register_B, Register_C) I
|
Assignment ¥ | Add Action |

Explaining the Example: If the value in Register_A is above 1000, then the value in Register_B is loaded
into the Temporary_Register. If the value in Register_A is below 1000, then the value in Register_C is
loaded into the Temporary_Register.
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9.5 Timer/Counter

9.5.1 Count

The user will use the Count Operation (count) if the user wants to perform an Action when a counter or
timer is at a specific value but has not yet expired.

I— Output / Action —|
..counter =0 —— counter =1 4|— counter = 2—————— counter = 34|—counter =4 —8
I— Condition 1—| — Condition1 —| — Condition 1 —| — Condition 1 —|

Example of Count:

10.5lotl.Input.Input_value_ 1

Counter: cnt1
Preset: [5

Add Acton )

10.51lotl.Input.Input_value_2

Timer: [tm1

™ 10000

Add Acton )

oy et _
Y
Actions

Coil: |0.Slot1.Output Output_value_3

J

Add Action )

Explaining the Example: Each time Input_value_1 goes true, counter 1 counts up one time. Counter 1
expires after five counts. After input_value_2 goes true, timer 1 starts. Timer 1 will expire after ten
seconds (or 10,000ms). When counter 1 counts to “2” OR timer 1 is Greater Than two seconds (or
2000ms), Output_value_3 is coiled on.
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9.5.2 Expired

The user will use the Expired Operation (expired) if they want to perform an Action when a counter or
timer has expired.

——~Output / Action
—— Counter Expired
..counter=0 counter =1 I counter =2
Condi‘tion—| Condi‘tion—|

Example of Expired:

I10.5lotl.Input.Input_value_1

Counter: cnt1
Preset: [2

Add Acton )

10.5lotl.Input.Input_value_2

Timer: [tm1

Expires
P

Add Acton )
P

Actions

Coil: 10.Slot1.Output. Output_value_3

Add Action )

Explaining the Example: Each time Input_value_1 goes true, counter 1 counts up one time. Counter 1
expires after two counts. After input_value_2 it goes true, timer 1 starts. Timer 1 will expire after two
seconds (or 2,000ms). When counter 1 OR timer 1 expires, Output_value_3 is coiled on.
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10 ARGEE Simulation Mode

10.1 Opening the Environment

»  Open the ARGEE Environment and double click on argee_startup.html.

Marme Date modified Type
‘ Earlier_Environments 1/3172017 1:36 PM File folder
internal 1/31/2017 1:36 PM File folder
ARGEE

W argee_startup.html 1/31/2017 1:36 PM___ Chrome HTML Do...l

iment

B o
ARGEE only opens up in HTML 5 compliant web browsers such as Google Chrome or Firefox.

10.2 Logging into Simulation Mode

> Click Enter Simulation Mode.

Program Mede
ARGEE Device IP Address:
192.168.1.254

Enter Program Mode

Smulation Mode

Enter Simulation Mode{i

10.3 Select Device to Simulate

If the user has never used Simulation Mode before, the first thing they will have to do is select a device to
simulate from the drop down arrow.

Select Device to Simulate

[ Invalid Device (please change) v

Simulate |
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Select Device to Simulate

| Invalid Device (please change) |
TBEN-L1-16DXP

TBEN-L4-16DXP
TEEN-L1-8DIP-8DOP s
TBEN-L4-8DIP-8DOP
BLCEN-4M12MT-4AI4A0-VI
BLCEN-3M12LT-4AI4A0-VI-4AI4AQ-VI
BLCEN-8M12LT-4AI4AD-VI-BXSGP
BLCEN-8M12LT-4AI-VI-BXSG-P
BLCEN-16M8LT-8XSG-P-8X5G-P
BLCEN-8M1ZLT-8XSG-P-8X5G-P
BLCEN-6M12LT-2RFID-S-8XSG-P
BLCEN-AM1ZMT-8X5G-P
BLCEN-2M12MT-2RFID-S
TEEN-51-4DIP-4DOP

TEBEMN-51-8DXP

FEN20-16DXP

FEN20-4DIP-4DXP

Invalid Device (please change)

¢

Select Device to Simulate

| TBEN-L4-16DXP v
Simulatj ]

10.4 Welcome to ARGEE Simulation Mode

(" Project Title: TBEN-L4-16DXP (Simulation) '
| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |
Project Checksum: 15846

L9

ARGEE Program

Kevboard shortents:

Prezs Ctrl-q for list of program variables

Press Ctrl-1 for ist of I'O variables

Press Ctrl-£ for hist of operations

Press Ctrl-s for hst of State Names

These sherteuts are used to write variables and expreszions m all the screens

In order to configure the IO of the station, follow the Lmk

Add Condition ]
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11 ARGEE Security

11.1 General Security

Security is a concern to some users. ARGEE provides several security features, the first of which is
General Security. General Security is the term used to explain a block’s behavior with ARGEE
programming versus a block’s behavior without ARGEE programming.

11.1.1 Visual Behavior

If there is an ARGEE program running on the block:
B The BUS LED will flash green three times and then stay off for 1 second.

If there is not an ARGEE program running on the block:
B The block’s LED’s will behave in accordance with that block’s data sheet.

11.1.2 Connection Behavior
11.1.21 Ethernet IP Master (Allen Bradley)

If there is an ARGEE program running on the block before a PLC connection is established:
B The PLC connection point combinations 101,102 or 103,104 will not be allowed

B ARGEE will block any attempt by the PLC to upload parameters from the block

B The PLC will only be able to make connection to the block via the ARGEE connection pair
101, 110

If the PLC makes a connection to the block before an ARGEE program is loaded:
B The PLC connection point combinations 101,102 or 103,104 will be allowed

B The AGREE connection pair 101, 110 will not be allowed
B The ARGEE environment will not allow upload of new code

11.1.2.2 Modbus TCP Master (VT500 or Red Lion HMI)

If there is an ARGEE program running on the block before a Modbus connection is established:

B Regular Modbus/TCP registers will not be accessible

B Access to Regular Modbus/TCP registers results in “exception”

B Only ARGEE Modbus/TCP registers can be read/written from:

B 0x4000 - 0x407F (Registers 16384 - 16512 in decimal) Read only Input Data (ARGEE ->
PLC)

®  0x4400 )— 0x447F (Register 17408 - 17536 in decimal) Read/Write Output Data (PLC ->
ARGEE

If a Modbus/TCP connection is established before an ARGEE program is loaded:
B Regular Modbus/TCP registers are accessible

B Access to ARGEE specific registers results in “exception”
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11.1.2.3 PROFINET Master

If there is an ARGEE program running on the block before a PROFINET connection is established:
B Standard 10 PROFINET connection is not allowed. ARGEE PROFINET connection is
allowed

B Access to the block can be established by installing the ARGEE GSD file to the project

If a PROFINET connection is established before an ARGEE program is loaded:

B The regular PROFINET module ID is accessible. ARGEE PROFINET connection is not
allowed. If the ARGEE environment attempts to load an ARGEE code when a standard
PROFINET connection is establish, the ARGEE environment will block the upload.

ﬂ NOTE
PLC Connection examples can be found in chapter 14 Common Applications.

11.2 Password Protection — ARGEE Environment

All Turck block devices support a password protected webserver. To access the block’s webserver, the
user needs to type the blocks IP address into any web browser.

*T Station Information x
<« C A [ 192.168.1.254/info.htm e =
TBEN-L4-16DXP
Embedded Website of TBEN Block I/0 Module SRR E
Password [Login] R
Station Information >
Station Information
! Station Diagnostics Station Information
Event Log
Ethernet Statistics Type TBEN-L4-16DXP
EtherNet/IP™ Memory Map Identification Number 6814012
Modbus TCP Memory Map
Links Firmware Revision V3.2.7.5
16DXP Bootloader Revision Vv8.0.1.0
EtherMet/IP™ Revision V2.7.10.0
PROFINET Revision V1.3.10.0
Modbus TCP Revision V2.1.2.0
Addressing Mode PGM DHCP
PROFINET Station Name
ARGEE Boot Project Running
ARGEE Project Title -

ﬂ NOTE
The default password to log into the blocks webserver is “password”.
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» To password protect the users ARGEE environment, the user must change the Admin password on

their webserver.

¥ -

*T Station Information ®x \ b . —
|
« C M [ 192.168.1.254/info.htm il —
TBEN-L4-16DXP
Embedded Website of TBEN Block I/0 Module TASERCE
admin@192.168.1.202 [Logout] el :

Station Information >
Station Information

! Station Diagnostics Station Information

Event Log

Ethernet Statistics Type TBEN-L4-16DXP
EtherNet/IP™ Memory Map Identification Number 6814012
Modbus TCP Memory Map . »

Links Firmware Revision V3.2.7.5
Station Configuration Bootloader Revision V8.0.1.0

MNetwork Configuration
= EtherMet/IP™ Revisi V2.7.10.0
Change Admin Passworg I eriet/ evision
PROFINET Revision V1.3.10.0

16DXP =

Modbus TCP Revision V2.1.2.0

> To change the Admin password, select Change Admin Password link, follow the instructions, and
click Submit.

! TBEN-L4-16DXP |
| Embedded Website of TBEN Block I/0 Module TSRS

admin@192.168.1.202 [Logout] cuetri=d

Change Admin Password >
Station Information

! Station Diagnostics Change Administrator Password

Event Log This form allows you to setup your own password for your station. If you alter
Ethernet Statistics the default password, there's no way to recover the password except sending it
EtherNet/IP™ Memory Map to the TURCK service.

Modbus TCP Memory Map

Links Old password: tesrenne

Station Configuration
Metwork Configuration
Change Admin Password Retype new password:

Mew password: sssssssssse

Now every time the user try’s to log into the block, they will be prompted to input a password.

i » ESjrET—=)

- = \ ~
|} ARGEE Program x p—

C M [ filey///C:/Users/noglen/Documents/.DIV%203/ARGEE/Latest%20Versions/Env_2_0_15_%%7 =

|

JavaScript =

Please enter password

OK Cancel

ﬂ NOTE
To remove this feature, the user can simply change their webserver password back to “password”.
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11.3 Source Code Protection — Run Without Source

If a user wants to prevent “end users” from logging into the block and seeing or modifying code, the user
will want to use the Run Without Source feature.

» To access the Run Without Source function, the user must first click on Project and navigate to the
second ARGEE menu bar.

" Project Title: TBEN-L1-16DXP (192.168.1.10)

| Run | Debug | Print | Edit HMI | View HMI || About | Set Title |
Project Checksum:1FA27
TBEN-L1-16DXP (192.168.1.10) A
| Edit Code | Open/Save As | New Project | Settings "Ran Without Som'cd|

Project Checksum:1FA27

4 Project Title:

If the user clicks on Run Without Source and then logs out of the environment, the ARGEE program will
be hidden the next time anyone logs into the block.

Example of what it looks like for the user before and after applying the Run Without Trace
function:

Logging in before clicking Run Without Source:

" Project Title: TBEN-L1-16DXP (192.168.1.10) '

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title |

Program Variables ARGEE Program

Name Type Kevboard shortcuts:

PLC commectsd Inteser Press Ctrl-q for list of program variables

— = “trl-i for list of I'O variables
PROG cycle time [nteger “trl-£ for list of operations
regi Integer M “trl-s for list of State Names
These shorteuts are used to write variables and expressions m all the screens

reg2 Integer v

tm1 Timer/Counter ¥ ||I order to configure the IO of the station, follow the Link

tm2 Timer/Counter ¥ T

et Timer/Counter ¥ [[true /]J
cnt2 Timer/Counter ¥

Actions
Add Variable ] 0 ]
|| [0 [Cetl | Coil: 10 Slot1 Output Output_value 1
PLC Variables :
Assignment ¥ | Add Action |
Name Direction
ple_in_reg1 ARGEE->PLC ¥ | aq4d condition J
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Logging in after the user click Run Without Source:

Program Variables ARGEE Program

Add Variable Add Condition

PLC Variables

Add Variable

State Names

ﬂ .
The user needs to save a Master Copy of the program before the user logs out of the environment
if the user wants to view/edit the code in the future.

78

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T+1 800 544 7769 | F +1 763 553 0708 | www.turck.com



12 System Performance

12.1 Scan Cycle Information

The ARGEE Scan Cycle is typically between 5 — 10 ms depending on the code size. If the user attempts
to use ARGEE in an application with scan cycles less than 5 ms, it is possible that ARGEE may miss the

signal.

Example of Scan Cycle:

..ARGEE Count= 0—|-ARGEE Count= 1
|

Changelof State
From Low to High

5ms 5ms
— |-ARGEE Count= 2 ————
I ! '
: Cha ngelof State :
I From Low to High I
Signal Count =1 Signal Count=2 Signal Count =3 Signal Count=4
3ms 3ms 3ms 3ms
Ims Ims Tms

Explaining the Example: In this example, the user is hammering ARGEE with repeated 3 ms signals.
Notice that ARGEE does not catch all the signals because the signal is occurring faster than ARGEE’s

Scan Cycle.

ﬂ NOTE
ARGEE is not suited for motion control applications.

12.2 10 Variable Formats

10.Slot2.0utput.Output_value_X -> This example loads the value “1” into Output 4 bit 0.

Hardware_failure_3

Hardware_falure_6

Hardware_failure_7

Slot 2:BLC-4AT4AO0-VI Output

Output_value 4

Output_value 3

Output_value &

Condition
(== )
Actions
b Destination: 10 5ot Output. Cutput_vale 4
0. | Assigmment ) - -
Expression: 1

10.Slot2.0utput.Output_value_X.Y = In this example, when Input_value_0 Bit_2 equals “1”, a “1” is
loaded into Output_value_4 Bit_12.

Hardware_failure_3

Hardware_falure_6

Hardware_failure_7

Slot 2:BLC-4AT4AO0-VI Output

Output_value 4

Output_value 3

Output_value &

~ - f -

Condition
[ID.Sloﬂ.hput.hput_\'alue_[).] =1 J
Actions
0 | Assi ; Dearinnl.ion: 10.Slet2 Output. Output_valhe 4.12
Expression: 1
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12.3 How Actions Respond to Conditions

Action Condition=FALSE Condition=TRUE
. . Assigns a destination variable to a result
Assignment No action. . .
of expression evaluation.
Coil Resets a variable to 0. Sets the variable to 1.
If the timer is not started — it starts the
timer. Otherwise it restarts the timer. The
Timer start No action. timer is executed in the background until
the accumulator >= “Expires” Preset
value.
If timer Done flag is O, run the timer. The
. imer i mul very milli n
. Resets the timer accumulator and Done t ? s accumulated e ? y . s,(’aco d
Timer On fla until the accumulator >="Expires” Preset
g value. In that case the Done flag is
raised.
If timer Done flag is O, run the timer. The
timer is accumulated every millisecond .
. . « y o Resets the timer accumulator and Done
Timer Off until the accumulator >="Expires” Preset fla
value. In that case, the Done flag is g
raised.
Comment - -
Count up Increments the counter whenever the condition changes from false to true.
Decrements the counter whenever the condition changes from false to true.
Count down -
(note - the Preset can be a negative value)
Reset - Restarts the counter to — 0.
Record trace information into a trace
Trace -
buffer.
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12.4 Defining Variable Types — (Advanced Definitions)

"TWURC K
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Allowed
Type Description Type arithmgtic Spepific Size in
expressions actions bytes
All these
. ' variables .
Int.eger Yarlables are defined are 32 bit AI! mteggr Assignment 4
Variables in the program. . arithmetic
signed
integers.
All these (84bg/;$:s of
Variables which are variables .
. ) . All integer . data 4
Retain Integer | automatically savedto | are 32 bit . . Assignment
. arithmetic bytes of
flash. signed L
. additional
integers. ) .
information)
Variables mapping
upper level PLC They are
(Modbus/TCP, mapped to
. EtherNet/IP or integer All integer .
PLC Variables PROFINET) exchange | variables arithmetic Assignment 20
data to an integer in the
variable accessible in program
the program.
Timers Counters can Specific
be used with All these Only used as | actions:
appropriate functions, variables argument to Timer on,
Timer/Counter | such as “expired”, are 32 bit functions Timer off, 8
“count” and appropriate | signed “expired” and | Start timer,
actions such as “Timer | integers. “count” Count up,
On” Count down
Integer variable that is
used to designate
states in state
machine. Behaves
identically to a regular
integer variable except
for 2 things: _ _
State 1) Initialize — wil ?’2 bit Al! |nteg§r Assignment 4
list states integer arithmetic
2) Inthe
debugger, a
state name
matching the
current value
will show up
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Allowed
L. arithmetic Specific Sizein
Type Type .
o Description AP expressions actions bytes
They are
mapped to (not
Input/Output/Diagnostic | integer All integer . allocated out
Local IO . i . . Assignment
points variables arithmetic 9 of 1KB of
in the RAM)
program
Only 1 hitis
. used to
Sy§tem PLC Connected .32 bit indicate PLC 4
variables integer
connected
state
. i rom
32 bit :;Zer]:avious
System Max Cycle time (since integer P
. S cycle to the 4
variables program start) indicating
L current
time in ms
cycle.
82




13 ARGEE HMI

Many user applications can be enhanced with the use of the AGREE HMI. The two main ARGEE HMI
operations are Editable Fields and Display Fields. General Buttons are used in both types of fields.

13.1 General Buttons

13.1.1 Add Screen

The Add Screen button is available under the Edit HMI tab. Add Screen allows the user to add several
HMI screens to the project.

" Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |
Project Checksum:A4D1

Screens

le] [LEan)| Add Section )

I Add Screen I

The user can toggle between multiple screens by clicking on the Edit button.

" Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |
Project Checksum:A4D1
Screens
0. ||Screen 1 Edit JI w}
1 ||Screen 2 Edit J”
Add Screen ]

When on the View HMI tab, the user can toggle between screens by clicking on the Screen name.

[ Project Title: TBEN-L1-16DXP (192.168.1.10) |
| Edir Code | Edit HMI | Debug |
Code loaded into the station: Loadable size: 40 bytes (out of §144 bytes). Total Project size: 343 bytes(out of 262144 bytes). Project Checksum ECFE
Screens
Screen 2
Screen 1
Screen 2
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13.1.2 Add Section

The Add Section button is available under the Edit HMI tab. The user will click on the Add Section button if
they want to add more sections to their HMI screen.

Code loaded into the station: Loadable size: 40 bytes (out of 6144 bytes). Total Project size:843 bytes{out of 262144 bites). Project Checksum:ECFE

Screens Screen 1

Ea )

[LfSecreenz | ean)
Add Screen

Button v

Add New Element |

13.1.3 Add New Element

The user can Add New Elements to a specific Section of a specific Screen by selecting an Element from
the drop down arrow and clicking Add New Element.

Code loaded into the station: Loadable size: 40 bytes (out of 6144 bytes). Total Project size:343 bytes(out of 262144 bytes). Project Checksum:ECFE

Screens Screen 1

it ey
Add Screen l

Add Section
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13.2 Editable Fields

13.2.1 Enter Number (and Button)

The Enter number element, in conjunction with the Button element, allows the user to manually input a
value into a register while a program is running.

Example of Enter number (and Button):

»  For the HMI to compile, the user must first create some code and then click Edit HMI from the
ARGEE menu tab.

" Project Title: TBEN-L1-16DXP (192.168.1.10) |

| Run | Debug | Print |[Edit HMI|| View HMI | Project | About | Set Title |
Project Checksum:ECFE

Program Variables ARGEE Program
[Name Type | A ctir) Kevboard shortouts:
PLC commectsd Tnteger Ctrl-q for list of program variables
S = Ctrl for hist of IO variables
FROG cycle tume [Integer Ctrl-f for hist of operations
Submit Integer ¥ || Del Ctrl-s for list of State Names
" These shorteuts are used to write variables and expressions i all the screens
Temporary_Register Integer v | Del
Add Variable ] In order to configure the IO of the station. follow the Lnk
T Condition
PLC Variables
[Submit ]
y
Add Variable ) Actions
]
_ Destination: -
State Names o [— estination: Submit !
0 Expression: [
- I
Add State ) : Destination: |0.5Slet1.Output. Output_value 3
L | Assipnment . 1
Expression: Temporary_Register
|
Assignment ¥ | Add Action

Add Condition |

Explaining the code: The user created two Program Variables: Submit and Temporary_ Register. When
Submit goes true, the code sets Submit false and loads the value that is in Temporary_Register into
Output_value_3.
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» The user creates an HMI screen and adds an Enter number and Button element to it.

" Project Title: TBEN-L1-16DXP (192.168.1.10) |
Edit Code | View HMI | Run |
Project Checksum:112F4

A,

Screens Screen 1
” o ||Screen 1 || Edit ”
_J Section Name:
Add Screen
2 Name Value loaded into Temporan
= | Destmation o
Variable Temporary_Register

Units

1=

Button

=

Name Submit

Destination

|| varape  Submit

Button v
Add New Element )

Add Section '

Explaining the Example: The user named the Enter number element “Value loaded into Temporary
Register”. The user then set the destination variable to be Temporary_Register. The user then named the
Button element “Submit”. The user then set the destination variable to be Submit.

» The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

" Project Title: TBEN-L1-16DXP (192.168.1.10) |

Edir Code | Edit HMI | Debug |
Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size:1177 bytes(out of 261P4ébett Checksum:153B3

\_ Y,

Screens
Screen 1
Screen 1
Value boaded imte | [1]
Temporary_Register
Submit )
by
p

Explaining the Example: The user entered the value “1” into the editable field. The user then clicked the
Submit Button to load that value into Temporary_Register.
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» To observe the bits moving, the user can click on Debug and see that Tempory_Register and

Output_value_3 have the same values loaded into them.

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size:1177 bytes(out of 262144 bytes). Project Checksum:153B3

Program Variables

PLC Variables

Local 10

[Module_Diagnostics_Available

[Undervoltage_Field_Supply_v2

[Underveltage Field Supply V1

EIEEE

=

=

ARGEE Program

Condits

(o

Actions

Destination: Submit
Expression: [

Destination: 10 Slot Output Output vahe 3
Expression: Temporary_Fegister
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13.2.2 Enter state

The Enter state element is used when multiple State Machines are running on the same device. This
feature is useful in recipe applications, RFID applications and even pick-to-light applications.

Example of Enter state:

The user wants to toggle between the Beef Stew, Vegetable Stew and Tomato Soup state machines.
» The user must first create the code and then click Edit HMI.

Project Title: TBEN-L1-16DXP (192.163.1.10)
‘ | Run | Debng | Print |[EQit M| View HMI | Project | About | Ser Title |

Project Checksum:23DO0F

. These shorteuts ate nsad 10 wnite varizbles and expressians in all the sczeens
Program Variables . .
In orderto configure the 10 of thestation. follow the Link
e EFibTE — Condition, S
T_comnectsd teger [submit A
0C, cycle_time ateger !
Submit Integer v | Delete | Add Above ) Init Adtions
Program_Mods State - TnitTo_Fedps - - .
B ¥ e | N Destination: Submit ]
Creste_Beaf Stew Integer * | Delete | Agd Above | it )| | o Expression: 0 ]
Create_Vegetable_Stew || Integer 7| Delete ) Add Above ) Init | Destination: Program_Mode .
Creste_Tomato_Stew | Integer | Dotz | Aad Above | Int ) L e sion: 1 )
Add Variable ) !
PLC Variables Assignment ¥ | Add Action |
Condition
dd Variatle | |progran_fisge = se=t_steu //]J
State Names Actions
|
L [l Destination: Cregte_Beef_Stew
[Fame [Actions = Expression: 1
Beel_Stew Dekete ) Add Above | 1
[Vegetable_Stew Dekete ) Add Above | _
[Famata_Soup Deletz | Add Above | Assignment | Add Action )
Beet_Stew_State_1 Dekete | Add Abave | Condition
Beet_Stew_State_2 Delete | Add Abave | [progran_iade - vegs=able_Stew p
[Vegetable_Stew_State_1|| Delete | Add Above | .
[Vegetsnie_Stew_State_2 | Delste | AsdAbove | Acions
[Tomato_Soup_State_1 Deletz | Agd Above || 3 Destination: Create_Vegetable_Stew
= | |0 | Assiznmen ) = = .
[Tomato_Soup_State_2 Deiste | Add Above || Expression: 1
No_Recipe Delete | Add Above || !
Add State | -
— Assignment ¥ | Add Action |
lPr‘ogrsm_r-lode = Tomato_Soup //]J
Adtions
SER Destiuation: Creste_Tomato_Stew
= | |2 |Assizoment .
Expression: 1
Assignment ¥ | Agd Action |
Add Condition )

Explaining the code: The user created three State Machines (Beef_Stew, Vegetable_Stew and
Tomato_Soup). Each State Machine has its own individual Sub-States (Beef_Stew_State_1/2,
Vegetable_Stew_State_1/2, Tomato_Soup_State_1/2) associated with it. The user created five Program
Variables. When Submit goes true, the code sets Submit false and loads the value “1” into Program Mode.
When Program Mode goes true, it loads the value “1” into the selected stews State Machine. The other
three Program Variables (Create_Beef_Stew, Create_Vegetable_Stew, and Create_Tomato_Soup) were
created to signify the specific type of stews being created. They don’t actually do anything in this code.
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» The user creates an HMI screen and adds an Enter state and Button element to it.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |

Code loaded into the station: Loadable size: 184 bytes (out of 6144 bytes). Total Project size: 1933 bytes{out of 262144 bytes). Project Checksum:23D0F

Screens Sereen 1

” L HScreen 1 H Edit |||
Add Screen )

Section Name:

Enter state

Name Program Mode

Destination
= | Variable Program_Mode
StartValue | Beef Stew v

EndVale | Tomato_Soup v

|

Name ubmit

Destination
|| Variable

=

e

Submit

Button v
Add New Element |

Add Section

Explaining the Example: The user named the Enter state element “Program Mode”. The user then set
the Destination Variable to be Program_Mode. The user used the StartValue and EndValue to set the
limits on the states that the user wants to display in the HMI drop down menu. The user then named the
Button element “Submit”. The user then set the Destination Variable to be Submit.

» The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 134 bytes (out of 6144 bytes). Total Project size:1953 bytes(out of 262144 bytes) Project Checksum:23D0F

Screens

Screen 1

q
E

Program .
Mode Vegetable_Stew ¥
Sunm\td
L

Explaining the Example: The user selects the recipe from the drop down arrow and then clicks the
Submit Button to execute the Vegetable _Stew State Machine.
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To observe the bits moving, the user can click on Debug and see that the Create_Vegetable_Stew
register is true.

Code loaded into the station: Loadable size: 134 bytes (out of 6144 bytes). Total Project size:1973 bytes(out of 262144 bytes). Project Checksum: 24347

-

Program Variables ARGEE Program

PLC Variables

Local IO

|
\EI‘
1
&l

Destination: Create_Vegetable_Stew
Expression: 1

EEEEEE
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13.2.3 Edit hex number

The Edit hex number element allows the user to manually input a value (in Hex) into a register while a

program is running.
Example of Edit hex number:
The user wants to load data into the RFID Write Register.

> After the code is written, the user clicks on the Edit HMI tab.

Project Title:

TBEN-L1-16DXP (192.168.1.10) |

| Run | Debug | Print |[Edit HMI|| View HMI | Project | About | Ser Title |

Program Variables

ARGEE Program

Name Type Actions |Kevbeard sherteuts:
PLC comnectsd Tnteger Press Ctrl-q for list of program variables
= = Press Ctrl-i for hist of IO variables
PROG_cycle_time Integer Press Ctrl-f for list of operations
Submit Integer Delete |Press Cirl-s for list of State Names
RFID_Write_Register Integer e These shorteuts are used to write variables and expressions m all the screens

Add Variable ]

PLC Variables

Add Variable ) Actions
]
. Destination: .
State Names 0. [ Assignment estination: Submit |
0 Expression: [
= |
|
Add State | . ) ‘ Destination: RFID_Write_Register
£ !kss"glm 1
Expression: RFID_Write_Register
|

In crder to configure the IO of the station. follow the Link

Assignment ¥ | Add Action |

Add Condition ]

Explaining the code: The user created two Program Variables, Submit and RFID_Write_Register. When
Submit goes true, the code sets Submit false and loads the value that is in RFID_Write_Register into

RFID_Write_Register.
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> The user creates an HMI screen and adds an Edit hex number and Button element to it.

Project Title TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |

Screens Screen 1
H o ”Screen 1 ” Edit ”
Add Screen ) Secton R

Edit hex mmber

0. [Name  RFID Write Register
Destmation - =
Vaible | RTID_Write_Register

[}

L | Neane Submit
Destmation
Varigble  Submit

Butten -

Add New Element ]

Add Section )

Explaining the Example: The user named the Edit hex number element “RFID Write Register”, and then
set the destination variable to be RFID_Write_Register. The user then named the Button element
“Submit”, and then set the destination variable to be Submit.

> The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

Project Ttle: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size:1141 bytes(out of 262144 bytes). Project Checksum:14437

Screens
Secreen 1
Screen 1
RFID
Write A2 |FF 34 BD
([Begister
Submit )

Explaining the Example: The user entered the hex value “A2 FF 34 BD” into the editable field. The user
then clicked the Submit Button to load that value into Temporary_Register_1.

To observe the bits moving, the user can click Debug and see that RFID_Write_Register has the hex
number A2 FF 34 BD loaded into it.

Project Title: TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Modify Variables | Reset | ‘

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size: 1141 bytes(out of 262144 bytes). Project Checksum: 14437

Program Variables ARGEE Program
lePLCicunnecIEd WValue:0 Condrtion:
_‘JmnelPROIS_:_\':le_mne Value:3 [’Sl\bmjl J
Neme| Submit Value
Name|RFID Write Register Value-1360333123 Actions

. Destination: Submit
PLC Variables NI (P —

L [ " Destination: R_F]D?“:IHE?REglElEI

E Expression: RFID Wiite Register

Local IO
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13.3 Display Fields

The Display Field elements in the ARGEE HMI are Display number or state, Display nhumber with valid

range, Display hex number.

13.3.1 Display number or state

The Display number or state element is a feature that allows the user to see the current value in a

particular register.

Example of Display number or state:

The user wants to monitor the value in Temporary_Register.

Project Title:

TBEN-L1-16DXP (192.168.1.10)

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title

Project Checksum:14437

Program Variables

[Name Type Actions
PLC_commected Integer

[PROG_cycle_time Integer

Submit Integer v | Delete J Add Al
Temporary_Register Integer v mit:)

Delete ) Add Al

Add Variable

PLC Variables

Add Variable

State Names

Add State )

ARGEE Program

Keyboard shorteuts:

Press Ctrl-q for list of program variables

Press Ctrl-i for list of 'O variables

Press Ctrl-f for list of operations

Press Ctrl-s for hist of State Names

These shortcuts are used to write variables and expressions i all the screens

In order to configure the 10 of the station, follow the Link

= ]

Actions

Destination: Submit
L | Assignment

Expression:

(=]

) Destination: Temporary_Register
L | Assignment

Expression: 1

Assignment ¥ | Add Action
Add Condition )

Explaining the code: The user created two Program Variables, Submit and Temporary_ Register. When
Submit goes true, the code sets Submit false and loads the value “1” into Temporary_Register.
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»  The user creates an HMI screen and adds a Display number or state and Button element to it.

Project Title:

| Edit Code | View HMI | Run |

TBEN-L1-16DXP (192.168.1.10)

Project Checksum:14437

Screens

H o || Screen 1

| =)

Add Screen |

Screen 1

Section Name:

0 Name

Units

=]

Display number or state

Value in Temporary Registe

Expression Temporary_Register

1 [Name Submit
Destmation -
|| Variable Ul
Button v

Add New Element )

Add Section |

Explaining the Example: The user named the Display number or state element “Value in Temporary
Register”, and then sets the destination variable to be Temporary_Register. Next, the user named the
Button element “Submit”, and then set the destination variable to be Submit.

> The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

. Project Title:

TBEN-L1-16DXP (192.163.].10).

| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size: 1157 bytBfoyeof 152iddlbytend 14493

Sereens

Screen 1

Project Title:

Screen 1

Vahie m
| Temporary
Register

=

$

| Edit Code | Edit HMI | Debug

Submit |

TBEN-L1-16DXP (192.168.1.10)

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size:1157 bytes(out of 262144 bytes) Project Checksum:14A93

Screens

Explaining the Example: When the HMI first loads up, the value “0” is in Temporary_Register. When the

Screen 1

Valne m
Tewporary | 1
Begister

Submit

user presses the Submit button, the value “1” is loaded in to Temporary_Register.
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13.3.2 Display number with valid range

The Display number with valid range element is a feature that allows the user to see the current value in a
particular register. It also lets the user know when that value has exceeded a preset range.

Example of Display number with valid range:

The user wants to monitor the value in Temporary_Register. The user also wants a visual notification
when that value has exceeded a preset range.

( Project Title:

A

TBEN-L1-16DXP (192.168.1.10) |

| Run | Debug | Print | Edit HMI | View HMI | Project | About | Ser Title

Project Checksum:14A93

Program Variables

[Name Type | Actions
[PLC_commected Integer

[PROG _cvcle_time Integer

Submit Integer v Delete) Add A
Temporary_Register Integer v mut:d

Delete ) Add A

Add Variable

PLC Variables

Add Variable

State Names

Add State )

ARGEE Program

Keyboard sherteuts

Press Cirl-q for list of program variables

Press Ctrl-i for list of 'O wvariables

Press Ctrl-f for hist of operations

Press Cirl-s for list of State Names

These shorteuts are used to write variables and expressions in all the screens

In order to configure the 10 of the station, follow the Lk

= J]

Actions

. Destination: Submit
L. | Assignment

Expression: 0

(=]

Destination: Temporary_Register

Assignment

Expression: 2

Assignment v | Add Action
Add Condition

Explaining the code: The user created two Program Variables, Submit and Temporary_Register. When
Submit goes true, the code sets Submit false and loads the value “2” into Temporary_Register.
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» The user creates an HMI screen and adds a Display number with valid range and Button element to

it.

Project Title:

TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |
Project Checksum:14A93

Screens

”E_'”Screen 1

=D

Add Screen

Screen 1

Section Name:

=

Display number with valid range

Name Value in Temporary Registe
Expression Temporary_Register
= (Ut

NormalRangleMin ()

NemmalRangleMax 1

| |Meme Submit
" | Destination =
|| variable ST
Button v

Add New Element |

Add Section

Explaining the Example: The user named the Display number with valid range element “Value in
Temporary Register”. The user then set the destination variable to be Temporary_Register. The user set
the range minimum to be “0” and the range maximum to be “1”. The user then named the Button element

“Submit”, and set the destination variable to be Submit.

» The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

Project Title

TBEN-L1-16DXP (192.168.1.10)

| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes) Total Project size: 1201 bytes(out of 262144 bytes) Project Checksum:158B5

Screens

Screen 1

‘ Project Title:

Screen 1

[Value in
[ Temporary | 0
[Register

Submit )

TBEN-L1-16DXP
| Edit Code | Edit HMI | Debug |

Code loaded into the station® Loadable size: 72 bytes (out of 6144 bytes). Total Project size: 1201 bytes(out of 262144 bytes) Project Checksum:158B5

(1592.168.1.10)

Screens

Explaining the Example: When the HMI first loads up, the value

Screen 1

|Vahie m
Temporary
[Register

“0”is in Temporary_Register. When the

user presses the Submit button, the value “2” is loaded in to Temporary_Register. The value “2” exceeds

the preset maximum so the HMI goes red.
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13.3.3 Display hex number

The Display hex number element is a feature that allows the user to see the current value in a particular

register displayed in Hex.

Example of Display hex number:

The user wants to monitor the value in Temporary_Register. The user also wants to display that value in

hex.

Project Title:

TBEN-L416DXP (192.168.1.254)
| Run | Test | Print | Edit HMI | View HMI | Project | About | Ser Tirle |
Project Checksum:14821

Program Variables

ARGEE Program

N ame Type A ctiog| Levboard sherteuts:

PLC cormectsd Tntezer Press Ctrl-q for list of program variables
= - Pr: trl-1 for hist of 'O variables

PROG_cycle_time [nteger Pr: rl-f for list of operations

Submit Integer Y | DelPr trl-z for st of State Names

Temporary_Register Integer

T

Thesze shorteuts are used to write variables and expressions m all the screens

Add Variable ]

PLC Variables

Add Variable ]

State Names

Add State )

De In order to configure the 10 of the station. follow the Link
~ Condition ~
Submit
P
W J
~ Actions
!
: Destination: Submit
L. | Assignment |
0. Expression: [
|
|
. . . Destination: Temporary_Register
e !us"pm 1
Expression: 45842
|
.
Assignment ¥ | Add Action |

Add Condition ]

Explaining the code: The user created two Program Variables, Submit and Temporary_Register. When
Submit goes true, the code sets Submit false and loads the value “45842” into Temporary_Register.
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» The user creates an HMI screen and adds a Display number or state and Button element to it.

Project Title:

TBEN-L1-16DXP (192.168.1.10)
| Edit Code | View HMI | Run |

Project Checksum:158B35

Screens

Screen 1

” 0 ” Screen 1

| eat))]

Section Name:

Add Screen ]

Display hex number
< | Name Value in Temporary Registe

Expression Temporary_Registe

Button v
Add New Element |

Add Section ]

Explaining the Example: The user named the Display hex number “Value in Temporary Register”, and
then set the destination variable to be Temporary_Register. Next, the user named the Button element
“Submit” and set the destination variable to be Submit.

» The user clicks Run to download the code to the block and then clicks View HMI to view the HMI.

Project Title:

TBEN-L1-16DXP (192.168.1.10)
| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size: 1149 bytes(out of 262144 bytes). Project Checksum:14922

Screens

3
4

Project Title:

Screen 1

Vahe m
Temporary
[Feegister

00 00 00 00

Submit )

TBEN-L1-16DXP (192.168.1.10)
| Edit Code | Edit HMI | Debug |

Code loaded into the station: Loadable size: 72 bytes (out of 6144 bytes). Total Project size: 1149 bytes(out of 262144 bytes) Project Checksum:14922

Screens

3
4

Screen 1

Value m
Temperary
[Fegister

00 00 B3 12

Sunm\td
b

Explaining the Example: When the HMI first loads up, the value “00 00 00 00” is in Temporary_Register.
When the user presses the Submit button, the value “45842” is loaded in to Temporary_Register. The
value “45842” is transformed into hex and is displayed in the HMI.
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14 Common Applications

14.1 Communicating with an EtherNet/IP Master — Allen Bradley

ARGEE blocks have the ability to communicate with an EtherNet/IP (E/IP) Master. The E/IP Master can
establish communication via connection points 101 & 110.

Example of Communicating with an EtherNet/IP Master:

1. The user wants to check and see if data is being passed back and forth between the ARGEE block
and the E/IP Master. The first thing the user does is set up PLC variables.

PLC Variables:

Name Durecticn Word index(Bit offset|Size Signed Actions
plc_in_reg1 ARGEE-=PLC * |0 0 w||Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
plc_out_regl PLC-=ARGEE + |0 0 = || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J

Explaining the Set-up: The user creates two PLC Variables, and they set the direction the data will
travel. Data transmitted from ARGEE to the PLC is mapped into AB PLC Instance 101 and the data size is
defined in the ARGEE PLC variable section (ARGEE->PLC). Data transmitted from the PLC to ARGEE is
mapped into AB PLC Instance 110 and the data size is defined in the ARGEE PLC variable section (PLC-
>ARGEE).

2. The next step is to write the ARGEE code.

 Condit
‘true

L il

L J
~Actionz

]

0. : Destination: plc_in_reg1
L. | Assignment 1
Expression: 1
|

Assignment ¥ | Add Action |

Explaining the Code: The user wrote the value “1” into plc_in_reg1.

3. The third step is to set up the connection points inside the PLC.

% | Controller Organi ® E—
Dn(g;;m'ri;:'::'ompl__m; ! 5 Module Properties Report; Local (ETHERNET-MODULE1 1) (=E3w) o= =
= |l 2 c
g [ Controller Tags General® | Connection | Moduie Ifo -
2 g Controller Fault Handler Twe:  ETHERNETMODULE Gererc Eheme: Medile e

Power-Up Handler Vendor: Alen-Bradley -
Bﬂg:: Tack Farent: Local g
=X ainlas . Corneciion Parametars @
Name: )
=% MainProgram TURCK L4 16057 Assembly . 3
-3 Unscheduled Programs Desciption: L o Size
-5 Metion Groups Input: m 4 =]
(23 Ungrouped Axes - =
. 110 4 it
[ Add-Dn Instructions o T Clutput: w1 (16-hit)
=5 Data Types mm O'm_at' etz - Corfiguraton: 1 0 = [Bbil)
m User-Defined Addreas / Host Name
L53 Strings © IP Addrese: 192 . 162 . 1 . 154 c
-[Z3 Add-0n-Defined )
- Cf Predefined o RERINETE
5 Module-Defined
A Trends
M., Logical Model Status: Offine OK Cancel | [ Meply | [ Hep
v BT S et
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Explaining the Set up: The user created a Generic Ethernet Device and set the connection points to be
101 & 110.

4. The last step is to connect to the device, place a value in the Output Register and verify data
transfer.

[ ARGEE an TBEN-L4-16D3/ %

«=2>2CH [ [ filex///C:/ Argee/Revih202.0.15.10/pg.htmls
=% Apps [ Imported FromIE 5] TURCK USA - Capac.. M MSMBC 3 ¢

Edir Code | View HMI o
Code loaded iniwo the station: Loadable size: 124 bytes (out of 6143 1

Program Variables

Valne 1
e Valie: 3
Valned
Value 0

Done:

Dene: ¢

b Time ) [0
o |Eresed | Tier

Done0 | Tcd [

[Trner|

4] »]\ Monitor Tags |{Edit Tags / Done: 0 |, Time: D l';"-k-

Explaining the Example: The user inserted the value “1” into the PLC’s Output register “0”, bit “0”. The
data transfer is verified by observing the PLC registers and the ARGEE registers.
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14.2 Communicating with a Modbus TCP/IP — Red Lion

ARGEE blocks have the ability to communicate with a Modbus TCP/IP Master. The Modbus Master can
establish communication via registers 0x4000 (register 16384 in decimal) and 0x4400 (register 17408 in
decimal). 0x4000 is a read only register, while 0x4400 is a read/write register.

ﬂ NOTE

Some Modbus Masters automatically increment the register value by one. For example, register
16384 might be 16385. If the user is having connection issues, the user should try and increment
the register value by one.

Example of Communicating with a Modbus TCP/IP Master:

The user wants to check and see if data is being passed back and forth between the ARGEE block and
the Modbus Master.

1. The first thing the user does is set up the PLC variables.
PLC Variables:

Name Directicn Word index(Bit offset| Size Signed Actions
plc_in_reg1 ARGEE-=PLC v |0 0 || Word (16 bit) ¥ || unsigned ¥ | Delete ) Add Above )
plc_out_reg1 PLC->ARGEE |0 0 v /| Word (16 bit) ¥ || unsigned ¥ | Delete ) Add Above )

Explaining the Setup: The user creates two PLC Variables, then sets the direction the data will travel.
Data transmitted from the ARGEE block to Modbus Master is mapped into register 0x4000(hex) and data
size as defined in the ARGEE PLC variable section (ARGEE->PLC). Max input data size is 0x80(hex).
Data transmitted from the Modbus Master to the ARGEE block is mapped into register 0x4400(hex), and
data size as defined in the ARGEE PLC variable section (PLC->ARGEE). Max output data size is
0x80(hex).

2. The next step is to write the ARGEE code.

C At .
’tr'ue |
L 2l

s

o~ Actions

=

_ Destination: plc_in_regl
L. | Assignment |
Expression: 1

Assignment ¥ | Add Action |

Explaining the Code: The user wrote the value “1” into plc_in_reg1.
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3.

The third step is to connect a device to the Modbus Master.

FEile

Edit  View Go

Link Help

‘Communications - Network - Protocol 1 - TBENL416DXP

# Communications
=) Programming Port
=) R5-232 Comms Port
=) R5-485 Comms Port
= Hetwork
B ¥ Protecel 1 - Modbus TCP/P Master
I TBENL416DXP
S Protacol 2 - Madbus TCP/P Master
& Protacol 3 - Madbus TCP/P Master
S~ Protocol 4 - Modbus TCP/IP Master
= 82 services
Time Manager
(3 OPC Proxy
(g, FTP Server
Wi Sync Manager
8 Mail Manager
<& Option Card

Device Settings

Devicel 0 0
-

Enable Device:  Yes

# Devices
(=] 0 TBENL416DXP
a Holding Registers

[ analog Inputs

9 pigital Coils

FU Digital Inputs

(2] Holding Registers 32
(] Analog Inputs 32-bit)

F] Not Mapped

Device
Primary IP Address:
Fallback IP Address:
TCP Port:
Unit Number: 1 =
Protocol Options
Ping Halding Register: |0

Ignore Read Exceptions: |No 7

Link Type: [Use Dedicated Socket

ICMP Ping:

NOTE

If the user is using a Red Lion HMI, the user needs to set the Ping Holding register to zero.

File

Edit View Go Link Help

e —
Select Address for Modbus TCP/TP Master | W |

The fourth step is to create tags and assign them to the correct registers.

 Data Item

<Mone> Mo Selection

| B9 Read Wiite |

Holding Registers
Analog Inputs
Digital Cer
Digital Inputs
Holding Registers (32-bit}

~ Element

4

16385

-
[~ Details
Type: ‘Word RG4
Minimum: 400001 E
— Maximum: 465535 o
dR64
Radie Decimal

 Data Type

Waol
Word as

Long

m

I QK I Cancel

Storage:

Mon-Retentive ~

Select Address for Modbus TCP/IP Master

2cRE4
Data Item 1q2Rac
<MNone> Mo Selection - 17408 vRE4
4 Holding Registers w32
3 Analog Inputs
[ Digital Coils 1ualR64
1 Digital Inputs p
L4 Holding Registers 32-bit) ~ Details pl0
pl0RG4
Type: Word pRE4
Minimum: 400001 reaterEqR64 -+
~ Maximum: 465535
Radix Decimal
- Data Type
Word as Word -
Word as Long
Word as Real i
I OK Cancel

]
<EAD CAPS NUM

NOTE

Red Lion Modbus master register addressing = Original address +1.

Example: Original address = 0x400(hex) = 16384
Red Lion address = 16384 + 1 = 16385
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5. The last step is to connect to the device, place a value in the Modbus TCP Master’s Output Register
and verify data transfer.

[ Project Title: 1
ed 10 | Edit Code | View HMI | Modify Variables | F
Program Variables ARGEE Program
- [NamelPLC_connected [Value:l Condition
- [Name[PROG_cycle_time|Value:3 [Ime
ame|reg Value:d
" Namelres Valued Hictioos
- [)
Timer] . Destination: plc_t
Name|tm Done:0 ¢S4 fick: 0. [Bssignment | 720" P
me:0 [} Expression: 1
Timer|
E; red
. Neae/m? Done: 0 [ "€ ick:
o Tane:0 [ L
Tuner]
Engaged
Done: 0 o Time: 0 ch
. Tiner
Engaged
Done: 0 By ;cL
PL Variables
P
= plc_in_rest |1
le_out regll]

Explaining the Example: The user inserted the value “1” into the HMI’s Output register “17409”. The data
transfer is verified by observing the HMI screen and the ARGEE registers.
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14.3 Communicating with a PROFINET Master — Siemens

ARGEE blocks have the ability to communicate with a PROFINET Master. The PROFINET Master can
establish communication via an ARGEE GSD file.

Example of Communicating with a PROFINET Master:

The user wants to check and see if data is being passed back and forth between the ARGEE block and
the PROFINET Master.

1. The first thing the user does is set up the PLC variables.

PLC Variables:

Name Direction Word mdex|Bit offset|Size Signed Achons
ple_in_reg1 ARGEE-=PLC v [0 0 v || Word (16 bit) ¥ || unsigned ¥ | Delete J Add Above J
plc_out_reg1 PLC->ARGEE v |0 0 || Word (16 bit) ¥ || unsigned ¥ | Delete ] AddAbove )

Explaining the Set-up: The user creates two PLC Variables. The user sets the direction the data will
travel. Data transmitted from ARGEE to the PLC is mapped into the Siemens input address and the data
size is defined in the ARGEE PLC variable section (ARGEE->PLC). Data transmitted from the PLC to
ARGEE is mapped into the Siemens output address and the data size is defined in the ARGEE PLC
variable section (PLC->ARGEE).

2. The next step is to write the ARGEE code.

Condi
"tr‘ue ]
L e

Actions

=

: Destination: plc_in_regl
A ssignment |
Expression: 1

1=

Assignment ¥ | Add Action |

Explaining the Code: The user wrote the value “1” into plc_in_regl.

3. The third step is to install the ARGEE GSD file.

files g
o= Manage general station description files %
Source path:  |E:RGEE Dema e
tables | | 'j
chtable Content of imported path
D File wersion Language Status
D GSDML-V2.3-ARGEE-20150731-100000.xm| V23 Notyetinstalled
8
L}
systern (100): PNIE_1
re-device
: configuration
& diagnostics
rgee-device
Module with 2 Words ... | £ | 1 | E'
tings Delete ‘ | Install ‘ r Cancel |
rces
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4. The fourth step is to add the device to the program.

Explaining the Set up: The user created an ARGEE Device in the devices and networks area.

5. The fifth step is to set up device addresses.

Connections [ connecion [~] % B H @

DP-NORM

Explaining the Set up: The user defines the “I address” and “Q address” in the device overview.

The user can now verify the data has been transferred.

RGEE » PLC 1 [CPU 1211C DUDUDC] » Watch and force tables » Watch tab

X
=
ol
]
&l
il
|
[ |
[ |
|
i
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Program Variables

Value:0

Value:3

Value:0

Value:0

ARGEE Program

[Done: 0

[Engaged:
0

Time: 0

Done: 0

[Engaged:
0

Time: 0

Destination: ple_n
Expression: 1

Done: 0

[Engaged:
0

Expiration| . ™

Time: 0

Done: 0 o

[Engaged:

Expiration| 2
Time:0 |1

105




PLC_1 [CPU 1211C DCIDCIDC]
W nisror

PLC Variables

Explaining the example: The user inserted the value “2” into the PLC’s Output register and verifies the
data transfer.
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14.4 Using State Variables

State Variables are helpful in keeping track of the signal as it steps through the code. Before the user
creates State Variables, it is a good idea to create a State Machine.

14.4.1 State Machine

A state machine is drawing on a piece of paper that shows how the signal transitions from one state to

another.

Exampl

e of a State Machine:

The user wants to use their ARGEE block to create a Traffic Cop. A Traffic Cop is a device that merges
two conveyer belts together without causing a box collision. The first thing the user does is gets out a
piece of paper and draws up a State Machine.

Condition: Device powers up.

Action: Belt 1 turns on.

Action: Belt 2 turns off.

Event: Nothing

Event: Sensor 2 is false ~ OR

Event: Sensor 1 is true.
& Sensor 2 is true.

y

Condition: Belt 2 is off.

Event: Sensor 1 is false.
& Sensor 2 is true.

1 ¢ Condition: Belt 2 is on.

Action: Belt 2 turns off.

Action: Belt 2 turns on.

Explaining the State Machine: All the States are in light blue boxes. All the Events occur on the arrows.
All Actions are in dark blue ovals.

14.4.2 State Variables

Example of a State Variables:

The user is satisfied with the Traffic Cop State Machine. The user now creates Program and State

Variables.
Program Variables State Variables
[State | state v mitStart_up [Name Actions
Delete ) AddAbove ) Init )| [Start_up Delete ) Add Above )
Belt_1 | Integer 7 || Delete ) AddAbove ) Init | |Be|t_2_OFF Delete ) Add Above |
Belt 2 | Integer || Delete ) AddAbove ) ﬂ) |Be|t_2_0N Delete ) Add Above )

NOTE

Program Variable “State” is initialized to Start-up.
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(State = Start_up)

-~ Actions

Event: Sensor 1isrue.
& Sensor 2is true.

Event:Sensar 2isfalse  OR

Destination: Belt 1
P i Event: Sensor Lisfase
Expression: 1 onditior Wers up. BfensorZistrue Condition: Balt 2 is on.

Destination: [BEH_Z—
Expression:

Destination: State

Expression: Belt_2_OFF

=

b

Add Action )

(State = Belt_2 OFF) & !(I0.Slotl.Input.Input_value_2)

Event: Sensor Listrue.

Event Sensor2isfalee  OR  © 0 RN

Event: Sensor 1 is false.
& Sensor 2 is true.

Condition: Belt 2 is on.

Destination: Belt 2
Expression:

Belt 2 tums off. Action: Belt 2 turns on

Action: Belt 2 tums off.

Add Actn )

(State = Belt_2_OFF) & IO.Slotl.Input.Input_value_2 & I0.Slotl.Input.Input_value_1

Actions Event: Sensor 1is true.

Buent:Sensor 2isfalses R SVS SEErLe
Destination: Belt 2

== | Event: Sensor 1 s false.
Expression: [ Condition: De . Condition: Bel: 2 s off. i dke

Beit 1 urns on, Action: Belt 2 tums off.

=

Action: Belt 2 tumns on.

Signal Path

Add Action )

Belt 2 tums off.
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(State = Belt_2 OFF) & I0.5lotl.Input.Input_value 2 & !(IO.Slotl.Input.Input_value_ 1)

Event: Sensor 2isfalse O Vet Semsor Listrue.

Actions & Sensor 2 is true.

Destination: State e ke
— Candition: Device powers up Condition: Befr 2 is aff. —_—
Expression: Belt 2 ON
Action: Belt 1 turns on. Actior
Destination: Belt_2

wemt | @S Signal Path
Add Action |

(State = Belt_2_ON) & !(I0.Slotl.Input.Input_value_2)

Actions Event Sensor Zisfalie  OR an oo Lo
Destination: [Siﬂte— Event- Sensor Lisfat
el X et Sensor Lis ke
4 Expression: Belt_2 OFF Condition: De , DN, oo et 215 o & Seror 2t
Destination: Beﬂ_2 Action: Balt 1 turns on_ Action: Belt 2 tumns off. Action: Belt 2 turns on.
Expression: (0 Action: Belt 2 turns off. S i a I P a t I
Add Action
(State = Belt_2_ON) & I0Q.Slotl.Input.Input_walue_1
4
Actions Event:SensorZisfalle  OR E";";‘Sf"‘“f"z';:‘:‘e
Destination: State I Event: Sensor 1is false.
. Candition: Device p e e & Senser L e Condition: Belt 2 is on.
5 Expression: Belt_2 OFF

Action: Balt 2 tumns on.

Destination: Beﬂ_2 Action: Belt 1 turns on. Action: Beit 2 s off.

= @9 Signal Path

Add Acion )

Explaining the Example: When the device is powered up, Belt 1 is turned on and Belt 2 is turned off. If
Sensor 2 goes true (or a box shows up on Belt 2), ARGEE will check and see if Sensor 1 is true (orif a
box is on Belt 1). If Sensor 1 is true then Belt 2 stays off. If Sensor 1 is false, Belt 2 turns on and clears the
box on Belt 2.
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14.5 Working with 10-Link

When a user combines 10-Link technology with AGREE, the application solutions that can be created
become endless. 10-Link can support digital and analog signals. Because there are so many 10-Link
configurations, it is recommended that the user read the Turck IO-Link master manual before attempting
any |O-Link applications.

10 Link Master Input r‘? Link Slaves

L pOutput

1!
o o @

...T

A

Y....

ﬂ NOTE

Depending on the fieldbus used, it may be necessary to swap process data. The process data
mapping can be changed through the webserver parameters. “Input data mapping”, “Output data
mapping”, “Input data length”, and “Output data length”. More information can be found in the
Turck 10-Link master manual chapter 4, page 4-4.

Example of 10-Link:

The user wants to use a digital input on an 10-Link slave to turn on a digital output on a different 10-Link
slave using EtherNet/IP.

»  The first thing the user has to do is change the Input and Output Data Mapping parameter from
“swap 16 bit” to “direct”.

BLCEN-8M12LT-4I0L-4AI4A0-VI

Embedded Website of BLCEN Block I/O Module R )

admin@192.168.1.202 [Logout] R et
Slot 1 - BLC-4I0L > Parameters >
Gateway Information
! Gateway Diagnostics Slot 1 - Parameters
Event Log . . g T
Ethernet Statistics 10-Link channel 0 - Mode 10-Link without validation v
EtherNet/IP™ Memory Map 10-Link channel 1 - Made 10-Link without validation v
m:ii“ TCP Memory Map 10-Link channel 2 - Mode 10-Link without validation ¥
Gateway Cenfiguration 10-Link channel 3 - Mode 10-Link without validation v
Network Cenfiguration 10-Link channel 0 - Data storage mode deactivated, clear v
Change Admin Password .
I0-Link channel 1 - Data storage mode deactivated, clear ¥
! Slot 1 - BLC-4I0L i :
Parameters I0-Link channel 2 - Data storage mode deactivated, clear ¥
Inputs I0-Link channel 3 - Data storage mode deactivated, clear ¥
10-Link channel 0 - Input data mapping swap 16 bit ¥
I0-Link channel 1 - Input data mapping swap 16 bit ¥
10-Link channel 2 - Input data mapping swap 16 bit v
10-Link channel 3 - Input data mapping swap 16 bit ¥
10-Link channel 0 - Input data length direct
P ot swap 16 bit *
I0-Link channel 1 - Input data length swap 32 bit
I0-Link channel 2 - Input data length -i“:aﬁf” -
10-Link channel 3 - Input data length 2byte v
I0-Link channel 0 - Cutput data mapping swap 16 bit ¥
10-Link channel 1 - Output data mapping swap 16 bit v
10-Link channel 2 - Qutput data mapping swap 16 bit ¥
I0-Link channel 3 - Output data mapping swap 16 bit ¥
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Explaining the Example: The user logged into the webserver and changed the Input and Output Data
Mapping parameter from “swap 16 bit” to “direct”, and then clicked submit.

»  The next thing the user does is look at the data map of the two |O-Link slaves and determine which
Input and Output to link together.

Slave 1 Data Map (A TBIL-M1-16DIP Connected to Port 0)

Process Data

Byte Bit7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
MSB LsB
Inputs 0 DI8 DI7 DI6 DI5 Di4 DI3 DI2 DI
C4P2 (B) C4P4 (A) C3P2 (B) C3P4 (A) C2P2 (B) C2P4 (A) C1P2 (B) C1Pa (A)
1 DI D5 DI14 DI3 DI12 DI DI10 DI9
©8P2 (B) C8P4 (A) C7P2 (B) C7P4 (A) C6P2 (B) CBP4 (A) C5P2 (B) C5P4 (A)

C... =slot no., P... = pin no.

Slave 2 Data Map (A TBIL-M1-16DXP Connected to Port 1)

Process Data

Byte Bit7 Bit6 Bit5 Bita Bit3 Bit 2 Bit 1 Bit 0

MSB LSB

Inputs 0 DIg DI7 DI6 DI5 Di4 DI3 DI2 DI
caP2 (B) CaPa (A) C3P2 (B) C3P4 (A) C2P2 (B) C2P4 (A) c1P2 (B) C1P4 (A)

1 DI16 DI15 Di14 DI13 D2 DI DI10 DI9
C8P2 (B) C8P4 (A) Cc7P2 (B) C7P4 (A) C6P2 (B) CBP4 (A) C5P2 (B) C5P4 (A)

Outputs 0 | DO8 DO7 DO6 DO5 DO4 pos | DO2 DO1
caP2 (B) CaP4 (A) C3P2 (B) C3P4 (A) C2P2 (B) C2P4 (A) c1P2 (B) C1P4 (A)

1 po16 DO15 DO14 DO13 DO12 DO DO10 DOg
c8P2 (B) C8P4 (A) Cc7P2 (B) C7P4 (A) C6P2 (B) C6P4 (A) C5P2 (B) C5P4 (A)

C... =slotno., P... = pin no.

Explaining the user’s decision: The user wants Connector 7 Pin 2 (Port B) on the input block to turn on
Connector 8 Pin 4 (Port A) on the output block.

IO0-Link Command Structure:
Condition
( 1.0.Slot1. Input. 10_Link_input_data_word_0.2 = 1 )

= The I/0 location and data word that is being targeteted.
= The specific bit in the data word that is being targeted.

= The value that is being loaded into that bit location

Condition
|'Io.slot1.1nput. I0_Link_input_data_word_©.13 = 1 |
4
Actions
0. ) Destination: |0 Slot1. Output.10_Link_output_data_word_1.14
L. | Assipnment = = = = = 1

Expression: 1

Assignment v | Add Action |

T
I10.Slotl.Input.I0_Link_input_data_word_@.12 = @ |
:
Actions
1
L ) Destination: [0 Slot1. Output. O _Link_output_data_word_1.14
L. | Assignment |

Expression: 0

Assignment v | Add Action )

Explaining the example: When Connector 7 Port B on the input slave block is true, Connector 8 Port A
on the output slave block is true. When Connector 7 Port B on the input slave block is false, Connector 8
Port A on the output slave block is false.
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14.6 Working with RFID

If a user needs to solve a simple tracking application, using RFID technology (powered by ARGEE) might
be the solution. Many factors influence RFID Read/Write applications. The user can reference the RFID

user manual for more information about RFID.

Example of RFID:

The user wants to create an ARGEE HMI that can read from and write to RFID tags.

» The first thing the user must do is to break out a pen and paper and draw up a state machine.

Condition: Start up.

Event: User types a value into
the “Value Written to Tag” field
on the ARGEE HMI and then
presses the “Write” button.

Event: “Read” button was

pressed on ARGEE HMI.

1

Condition: HMI “Write” bit is true.

Event: Tag is presented

to the transceiver.
A

1
Action: Set HMI “Write” bit false.
Action: Value in “Value Written to Tag”
register is loaded into Write Data Bit 0.

Action: Set “Waiting for Write” bit true.

Condition: Transceiver “Tag Present” bit is true.

Event: Transceiver

“Write” bit is set true.
A

!
Action: Set Transceiver “Write” bit true.
1

Action: Set “Waiting for Write” bit false.

Condition: Transceiver “Done” bit is false.

Event: Transceiver

“Write” bit is set false.
A

Action: Set Transceiver “Write” bit false.

Condition: Transceiver “Done” bit is true.

Event: Nothing.

A

Condition: Start up.

Event: Tag is presented
to the transceiver.

Condition: Transceiver *

v

Condition: HMI “Read” bit is true.

1
Action: Set HMI “Read” bit false.

Action: Set “Waiting to Read” bit true.

“Tag Present” bit is true.

Event: Transceiver
“Read” bit is set true.

v

1
Action: Set Transceiver “Read” bit true.
[l

Action: Set “Waiting for Read” bit false.

Condition: Transceiver “Done” bit is false.

Event: Transceiver
“Read” bit is set false.

A

Action: Set Transceiver “Read” bit false.

Condition: Transceiver “Done” bit is true.

Load Read Data Bit 0 into “Value

Read from Tag” regis

Event: Tag value is loaded
into “Value Read From Tag”.

A4

(Tag value is also displayed on ARGEE HMI.)

Condition: Start up.

Explaining the RFID State Machine: When the device powers up, the transceiver gets turned on. From
the ARGEE HMI screen the user can select two paths: Read from Tag, or Write to Tag path. If the user
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wants to read a tag value, simply click the Read button on the HMI and present a tag to the transceiver. If
the user wants to write to a tag, just type a value into the HMI, click Write on the HMI, and then present a
tag to the transceiver. After a Read/Write has occurred, the program goes back to the “Startup” state and
waits for the next command.

Writing the Code:

Program Variables State Variables
Read Integer v Start_up
Writ Integer v -
e 2 Read State Machine
State State v
Read Bit Is_High
Value Read From_Tag Integer v Read_Wait_For Done Bit
Value_Written_To_Ta Integer v - .
= == Write_State Machine
Tag_Present Integer v
Waiting_To_Read Integer v Write_Bit_Is_High
Waiting_To_Write Integer v Write_Wait_For_Done_Bit

ﬂ NOTE
Set initial state for Program Variable “State” to “Start_up”.

.~ Condition =
[State = Start_up

W J
~ Actions
1
_ Destination: [0.Slot1. Output XCVR_0
L. | Assigmment = |
0. Expression: 1
= |
|
. _ . Destination: Tag_Present
= ASS]EHM 1
Expression: [0.Slot1.Input. TP_D
1
\
~— Condition =~
State = Read_State Machine & IO.Slotl.Input.TP_@
e
. ,
~ Actions
I
_ Destination: [0_Slot1.Output. Read 0
L. | Assipnment = {
Expression: 1
|
|
L _ Destination: Waiting_To_Read
L | Assignment |
Expression:
|
I
) : Destination: State
2. | Assignment |
Expression: Read_Bit_[s_High
|
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(State = Read_Bit_Is_High) & (!I0.5loctl.Input.Done_@)

Destination: [O.Slot1 Output. Read 0

Expression: 0

Destination: State

Expression: [Read_\ﬁ'ail_For_Done_B'rl

dd cton )

(State = Read_Wait_For_Done_Bit) & I0.Slotl.Input.Done_@

Destination: Value_Read_From_Tag

Expression: [0 Slot1.Input Read_data_0_0

Destination: [State

Expression: Start_up

State = Write_State_Machine & I0.Slotl.Input.TP_@

Destination: 10.Slot1. Output. Write_0

Expression: |1

Destination: Waiting_To_Write

Expression: 0

Destination: [S tate

Expression: Write_Bit_Is_High

.

g cton )

(State = Write_Bit_Is_High) & (!IO0.Slotl.Input.Done_@)

Destination: |0.Slot1. Qutput Write_0

Expression: [D

Destination: [Slate

Expression: \Write_\Wait_For_Done_Bit

Add Action )
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(State = Write_Wait_For Done_Bit) & I0.Slotl.Input.Done_@

Destination: [State
Expression: [Start_up

Add Action )

Destination: [State
Expression: Read_State_Machine

Destination: [Read
Expression: [D

Destination: Waiting_To_Read
Expression: [1

b

Add Action

Destination: State
Expression: Write_State_Machine

Destination: Write
Expression: [Ei

Destination: 10.Slot1.Output Write_data_0_0
Expression: Value_Written_To_Tag

Destination: [Wa'rling_To_Write
Expression: [1

Explaining the Code: The user created the “Read” and “Write” program variables so the ARGEE HMI
buttons would have a way to start the RFID operation. The “Tag Present”, “Waiting To Read” and “Waiting
To Write” program variables are status bits that can be displayed on the HMI. Everything else is identical
to the state machine explanation.

The RFID example continues on the next page.
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Building the RFID HMI:
> After the code is written, the user clicks Edit HMI from the ARGEE menu bar.
Project Title: BLCEN-6M12LT-2RFID-S-8XSG-P  (192.168.1.254)

| Edit Code I View HMI I Run |
Project Checksum:4AB32

Section Mame: Ragd

Screens
Display munber or state

(o [RFID Sample [ Eat | g [Neme  Read Value
Expression Value_Read_From_Tag

Unats

N:

1 [Mame Read

Destmation

Vartatle (2220
Button v
_ Add Mew Element |

_Add Screen |

1=

Section IName: \Write

—|-Eul!r mnnber
N:

ame Write Value

ol
E'—"?’mﬁm Value_Written_To_Tag
‘ariahble

Units

-

1 |Mame Write

Destmation :

| |Variable Write

Buttan v
_ Add New Element |

Sectiom Mame: Statys

—|-Displa)' munber or state
o Mame

Tag Present
Expression  1ag_Present
Unts

—|-Di;pla}' munber or state

1 Mame Ready to Read
" |Expression Waiting_To_Read
Units

]

—|-Di;pla:\' manber or state
5 |Mame ReadyTo Write

~ |Exgpression Waiting_To_Write
Units

Button v
_ Add New Element |

_ Add Section |

Explaining the RFID HMI: The user creates a “Read” section with two elements. One element displays
the tag value and the other is a button that starts the “Read” operation. They also create a “Write” section
with two elements. One element allows the user to enter a value and the other is a button that starts the
“Write” operation. The “Status” section just displays status bits.
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Working with the RFID HMI:

»  To start working with the RFID HMI, the users clicks Run and then View HMI from the ARGEE menu
bar.

Project Title: BLCEN-6MI12LT-2RFID-S-8XSG-P (192.168.1.254)
| Edit Code | Edit HMI | Test |
Project Checksum:4ADBE |

Screens
RFID Sample

EFID Sammle

Read

[Valn=

Read |

Write

[write ‘ 0

[Value

Write |

Status

ITaz 0
[Present
[Feady to

[FzadyTo
[Write

Writing to a tag:

»  If the user wants to write to a tag, they must first type a value into the Write Value field and click the
Write button.

RFID Sample RFID Sample

Fead FRead
[Fead 0 [Fead 0
[Valuns [Valuz

Read | Read |
Write Write
[Write [102] [Write 102
[Valus [Valuz

Write | Write |

bg® b
Status Status
Tag 0 ITaz 1
[Present [Prasent
[Ready to 0 [Feady to 0
[Fead [Fead
[FeadyTa 1 [ReadyTo 0
[Write Tite
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Explaining “Write”: When the user types a value into the Write Value field and clicks Write, the “Ready
To Write” status bit is true. When a tag is presented to the transceiver, the “Ready To Write” status bit
goes false and the “Tag Present” bit goes true.

Reading from a tag:

»  If the user wants to read tag, simply click the Read button and then present a tag to the transceiver.

RFID Sample RFID Sample

FRead Fead
[Fead 0 [Fead 02
[Valus [Valus -

Read, | Read |

by b

Write Write
[Write 102 [Write 102
[Valus [Valus

Write | Write |
Status Status
Tag 0 Tag 1
[Present [Present
[Feady to 1 [Ready to 0
[Fizad [Fizad
[FeadyTo 0 [ReadyTo 0
[Write [Write

Explaining “Read”: When the user clicks “Read”, the “Ready To Read” status bit is true. When a tag is
presented to the transceiver, the “Ready To Read” status bit goes false and the “Tag Present” bit goes
true. The tag value is displayed in the “Read Value” field.

118

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



14.7 Working with Analog

If the user wants to use an Analog input signal to track errors and make corrections to an Analog output
signal (Similar to a proportional Controller), they no longer need a PLC. ARGEE has the ability to apply
logic and math to analog signals.

Explaining a Proportional Controller: A proportional controller continuously calculates the difference
between the output and the input. The purpose of a proportional controller is to minimize the difference
(error) by adjusting the controller’s output.

Proportional Controller Example

+
Analog | tSi | E Controller Output Output
na‘og npu |gna=‘&> ARGEE Controller ontroTer Julput, Analog Output Device AUt

Feed Back Loop

Example of Analog - Proportional Controller

The user wants to create a simple proportional controller, where an Analog input signal inversely controls
an Analog output signal. The user must first teach the analog input sensor what the minimum and
maximum ranges of the application are (Read sensor data sheet to learn how to teach minimum and
maximum ranges). The user is using a 4-20 mA input signal and outputting a 0-10 VDC signal.

Write the Code:

= =
true J
e A
o Actions
LA . Destination: |0.5lot2. Output. Qutput_value_4
L. | Assipnment
Expression: 32767 - [0.Slot2 Input.Input_value 0

b

Assignment ¥ | Add Action |

Explaining the Code: Analog sensors use 16 bit signed integers. Therefore the range of the analog input
signal is from -32767 -> +32767. The user want’s an inversely proportional controller, so they are taking
32767 — Input_value_0 and loading that value into Output_value_4.
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15 Appendix

15.1 I/O Variable Definitions

15.1.1 Slot “0” Diagnostics Definitions

Term

Definition

Module_Diagnostics_Available

Module Diagnostics Bit

Station_Configuration_Changed

Station Configuration
Changed Bit

Overcurrent_lIsys

Station Overcurrent Register
Bit

Overvoltage_Field_Supply_V1 - Overvoltage Field_Supply_V2

Station Overvoltage Register
Bit

Undervoltage_Field_Supply_V1 - Undervoltage_Field_Supply_V1

Station Under Voltage
Register Bit

Modulebus_Communication_Lost

Module communication
register Bit

Modulebus_Configuration_Error

Module Error Bit

Force_Mode_Enabled

Force Mode Enabled Bit
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15.1.2 Slot 1 or 2 Input Definitions

Term Definition

Input_Value_0 — Input_Value_7 Input Channel Registers

XCVR_DETUNED_O - XCVR_DETUNED_1 Transceiver Detuned Bit

TFR_0-TFR_1

Transfer Data Bit

TP_O-TP_1

Tag Present Bit

XCVR_ON_O0 - XCVR_ON_1

Transceiver On Bit

XCVR_CON_0 - XCVR_CON_1

Transceiver Connected Bit

Error_0 — Error_1 Error Bit
Busy 0-Busy 1 Busy Bit
Done_0 - Done_1 Done Bit

Error_code_0 0 - Error_code 2 0

Error Code Bits

Read_data_ 0 _0 - Read_data_7_0

Read Data Registers

121

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



15.1.3 Diagnostics Definitions

Term

Definition

Output_signal_overcurrent_1 - Output_signal_overcurrent_16

Signal Overcurrent Error Bit

Overcurrent_on_sensor_group

Sensor Overcurrent Error Bit

Overcurrent_supply_VAUX1/2_at_channels_1-7

Supply Overcurrent Error Bit

Overcurrent_VAUX1/2_Digital_In_CH1-16

AUX Power Overcurrent
Error Bit

Measued_value_out_of range_ 0 - Measued_value_out_of range_3

Measured Value Out of
Range Bit

Wire_break_0 — Wire_break_3

Wire Break Bit. Used for
wire break detection

Hardware_failure_0 — Hardware_failure_7

Hardware Failure Bit

Output_value_out_of_range_4 - Output_value_out_of_range_7

Output Value Out of Range
Bit

Output_signal_overcurrent_0 - Output_signal_overcurrent_16

Output Signal Overcurrent
Bit

Transc_param_not_supported_0/1

Transceiver Parameter Not

Supported Bit

Module_parameter_invalid_0/1

Module Parameter Invalid
Bit
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Definition

Transceiver Hardware
Failure Bit

Transceiver Power Supply
Error Bit

123

Turck Inc. | 3000 Campus Drive, Minneapolis, MN 55441 | T +1 800 544 7769 | F +1 763 553 0708 | www.turck.com



15.1.4 Slot 1 or 2 Output Definitions

Term

Definition

Output_value_0 - Output_value_7

Output channel register

Reset_0 - Reset_1

Transceiver Reset Bit

XCVR_Info_0 - XCVR_Info_1

Transceiver Information Bit

TAG_Info_0 - TAG_Info_1

Tag Information Bit

Write_0 — Write_1 Write Bit

Read_0 - Read_1 Read Bit

Tag_ID_0-Tag_ID_1 Tag ID Bit
Next Bit

Next 0— Next 1

XCVR_0 = XCVR_1

Turn Transceiver On Bit

Byte_count_0 - Byte count_2

The Byte Count Bytes

Domain_0 — Domain_1

Domain Bit

Address_0— Address_1

Set Read/Write Address Bit

Write_data_0_0O - Write_data_7_0

Write Registers
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