EZTouch® Protocol Conversion Feature

Application Note & Examples

The EZTouch Editor supports dual protocol PLC Communication. It also supports multi-function
operations and expressions that can be used for protocol conversion and/or multi-PLC conditional
coding. For example, you can read PLC tags from an Allen Bradley PLC and thru the EZTouch convert the
data so a Siemens PLC can also understand the updated values.

Tag value EZ12 Serles HMI

Converts Tag automatically
so Slemens understands

If using Ethernet dual protocol then you can communicate with multiple PLCs of the same type that
enables pass-through communication between these different PLCs using the EZTouch HMI®. For
example, you can have a MicroLogix, CompactLogix and ControlLogix all transferring data between each
other through the EZTouch®. This pass through communication and expressions allow for multi-PLC
conditional coding as well.

This document will look at 4 different ways of setting up protocol conversion/pass through
communication. Then it will provide an example for each at the end. First to setup dual protocol follow

the directions below:

Dual Protocol Setup
1. On the Project Information Screen under Protocol/PLC Model you can enable PLC2 / Drive and
then select a second PLC or drive to communicate to.
2. Communication setup is like for PLC 1 using the View/Edit PLC Com Setup.

Step 4: Protocol/PLC Model
FLCT { Drive

PLC Manufacturar : Protocaol /PLC Maodel:

[Ethemet Drivers ~ | [EthemeyiP-Rev H/I v | viewEditPLC Cam Setp.. |
Please assign proper ports in [V]PLC2 / Drive
Setup->Panel Atributes->Farts tab PLC Manufacturer : Protocol {PLC Model:

Ethemet Drivers ~ |[Siemens IS0 TCPIP -Reva/k *] | viewEditPLC Com Setup... |




ouch® Protocol Conversion

3. If you are using a second serial driver then you need to setup the Panel Com ports in the Setup >
Panel Attributes > Ports tab.

4. Once you have setup both PLC Protocols then in the tag database you can use either PLC 1 or
PLC 2 to create new tags. Note: Syntax will be checked for both PLCs that tag makes sense for
the object being used and it has the correct format.

Select Tag Type

(@PLC 1 : Ethemet Drivers EthemnetIP - Fev H

()PLC 2: Ethemet Drivers Siemens IS0 TCP/AP - Fev A
(C)Intarnal Tag

(") Expression

Tag Name
Tag Datatype | SIGNED_INT_16 -

Address String

#of Characters |0

[T initial Walue/Petantive Flag
Initial Value

Fietentive

Add New Tag | I Close l I Help
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MULTI-FUNCTIONS (Single Instance Conversion)

The multi-function button is a button which you add to the screen. When the button is pressed then
multiple functions can be performed on multiple registers. These operations include a move function
which can move information from a tag in PLC 1 to a tag in PLC 2 or vice versa. You can also do
operations with both PLC 1 and PLC 2 tags together such as adding, dividing, multiplying, etc.

To create this object follow the directions below:

1. Inthe object menu select Multi-Function.

,

Gsnera\‘ Operations | Prolecuml Vls\bmly.’DetaMsl

Maximum number of operations: 20 Number of operations in this multi-function ebject 0

Opr# Destination = Sourcel Operation Source?

Movelp MoveDown Add/Edit Operation Delete Operation(s)

[ oK ] I Cancel ] l Help

2. The General tab in the Multi-Function is useful to change the button display characteristics. The
operations tab is where you define the operations to be performed like the move function.

3. Click the Add/Edit Operation to create the operation to be done. You can also decide on the
source tag (can be from PLC 1 or PLC 2). Then finally decide the destination tag (this can also be
from PLC 1 or PLC 2).

[ Add Operation Details | XS |
Sourcel
@ Tag () Constant Frevious Operation
Tag PLCI -
Data Farmat ¥ |Yalue 0 Operation # -
Operation [(MOVE) -
Source?
Tag (@) Constant Frevious Operation
Tag -
Data Format | Unsigned Decimal | Yalug |0 Operation # -
Store To Tag
Destination Tag  FLCZ -
I Help ] i Add MNew Operation l I Close
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4. Once you finish, click on Add New Operation to add the operation. Then you can then define the
next operation using the same method.

5. Once all operations are created and the object is added to the screen, pressing this button will
evaluate all the operations at once. For Protocol conversion all the move functions will only be
evaluated upon pressing of the button.

GLOBAL MULTI-FUNCTIONS (Continuous Automatic Conversions)

The global multi-functions are operations which are done constantly when a condition happens. Such as
when a value changes or even time based. After the condition changes multiple operations can be
carried out at the same time. For protocol conversion this means that you could move data from PLC 1
to PLC 2 at set intervals, when the data changes or even based on a discrete tag conditions.

To create this object follow the directions below:

1. In Setup > Global Objects select Multi-Function.

General Page | Operations

Label Text

Type [whenme source operands change

Tag

Time (1/10th Sec) (10 Hour Minutes

Seconds (@ 1/10 second

2. Inthe dialogue box on the General Page define the condition when this will be evaluated. This
can be when a register value changes, when a discrete turns on or off, or even on a time base

scale.
3. Inthe Operations page you define the operations exactly as with the Multi-Function Button.
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Multi-Function ‘ S ‘
General Page | Operations
Maximum number of operations: 20 Number of operations in this multi-function object: 0
QOpr# Destination = Sourcel Operation Source2
MovelUp MoveDown Add/Edit Operation Delete Operation(s)
[ OK I l Cancel ] [ Help ]

4. Click the Add/Edit Operation to create the operation to be done. You can also decide on the
source tag (can be from PLC 1 or PLC 2). Then finally decide the destination tag (this can also be

from PLC 1 or PLC 2).

[ Add Operation Details | P |
Sourcel
@ Tag (7)) Constant Frevious Operation
Tag PLC1 -
Data Format * Yalug 0 Operation # -
Operation  [(MOVE) -
Source?
Tag (@) Constant Frevious Operation
Tagy -
Diata Format | Unsigned Dlecimal — » | Yalug |0 Operation # v
Store To Tag
Destination Tag  FLC2 -
’ Help ] I Add MNew Operation l Close ]

5. Once you finish, click on Add New Operation to add the operation. Then you can then define the

next operation using the same method.

be evaluated at once.
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FUNCTION EXPRESSIONS (Multi-PLC Functions)

The function expressions are internal program logic designed to do simple math / logic functions. These
functions can be done on multiple tags from 1 PLC or multiple tags from many different PLCs. The
expressions are always evaluated and recorded and do not have to be viewed. Expressions can be
assigned to be displayed by indicators and can also use internal HMI tags as well.

To create an expression follow the directions below:

1. Go to Setup > Tag Database.

[ aq Database le=sli=)
FLC1 Maded { Marufacsurer: Etherrsin Drivirs Ehamedie - Rev H Mumiberof PLC1 tags z
MNumber of FLC 2 1ags 2
FLC 2 Model / Manutacturer. Ethermel Drivers EZFLC TCRAP -Reve Nurbar of ntsmal tags o
Sparch and Feplace m Tag Name Murnber of Expression tags. o
Total Tags 4

Find Replace YWith o | Highlight int/Esp Tags

Highlight Unused Tags

[Te. Tagheme Distn Typa ADD. #o. il Re. FLCAMExp W,
1 CONTROLLOGI<TAG1  SIGMED_INT_16 13Tag FLCY
?  COMTROLLOGH(TAG? SIGMED_INT_16 2>Tag FLC
i AVGTAG) SIGNED_INT_16  1-R1 FLC2
4 AVGTAG? SIGNED_INT_16  2:R1 FLcz
” Delato Salociod u-m_ur Unused | i Tan Holp ok ok
ik a age |

2. Click on Add/Edit. In the next dialogue box select Expression. And then put in the expression
name in tag name box.

| Add New Tag Details | ¢ |

Select Tag Type
(JPLC1 : Ethemet Drivars EthemetIP - Fev H
'::.' PLC 2 : Ethernet Drivers EZFLC TCRAP - Rewve

()Intemal Teg
"@" Expression Define Expression ...
Tag Name
Tag Datatype |SIGNED_INT_16 v]

Expression String

#of Characters U

Initial Value/Retentive Flag

Initial Yalue

Fetentive

Add New Tag I l Close I [ Help

3. Now click on Define Expression.
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4. In the Define Write Expression dialogue box you can define the expression:
Click in the middle column to type in a Constant.
Double click on a Tag in the list on the left hand column to insert it into an
Expression. The tag will appear in the center column.
Select (double click) an Operator in the right hand column to insert into the Expression.

a.
b.

C.

Protocol Conversion

-
Define Write Expression

- |

Double click to embed atag in the
Expression [

Expressian

Press Ctri+Enter to move to new line )

Double click to embed an operator
inthe expression

AVGTAGT
AVGTAG 2
CONTROL LOGIX TAG 1
CONTROLLOGIXTAG 2

4 b

-

‘Write Evaluated Expression Walue to :

IF-THEMN-ELSE-ENDIF
4§ [Hex wvalue delimiter ]
#[ Octal value delimiter
([ Left Parenthesis ]

V[ Right Parenthesis ]

~ [ Bitwise NOT ]
I[Logical NOT]

-[ Megative/Subtract ]
+ [ Paositive/add ]

%% [Modulus ]

*[ Multiply ]

{[Divide]

<< [ Shift Left]

>> [ Shift Right]

< [Lessthan]

<=[Less than or equal ]
> [ Greater than ]

>= [ Greater than or equal ]

= [ Equal to condition]
<> [Motequal]

& [ Bitwise AND ]

" [ Bitwise XOR ]

| [ Bitwise OR ]

-

1

1

[

L

Cancel

Add New
'] Tag.

Help

5. Example of an function expression (further examples in example section):
AVG TAG 1 Value =1
Operator = + [Positive/Add]
CONTROL LOGIX TAG 1 Value =3

Result:1+3 =4

Expression Value = 4

6. Thisis a very simple example of the complex computations that can be accomplished with
Expression tags.

Note: Please be aware that Expression Tags are limited to a maximum of 40 operands per tag.
Complex operands may use more memory and may further limit the number of operands per
expression. In order to avoid errors when trying to use the tag, avoid using too many operands
per expression.
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CONDITIONAL EXPRESSIONS (Multi-PLC Conditions)

The conditional expressions are internal program logic designed to do simple If / Then statements.
These expressions are made the same way as Functional expressions, just behave differently. These
functions can be done on multiple tags from 1 PLC or multiple tags from many different PLCs. The
expressions are always evaluated and recorded and do not have to be viewed. Expressions can be
assigned to be displayed by indicators and can also use internal HMI tags as well.

To create an expression follow the directions below:

1. Go to Setup > Tag Database.

[E Tag Database fe=sii=l
FLC1 Maded { Marufacsurer: Etherrsin Drivirs Ehamedie - Rev H Mumiberof PLC1 tags z
Mumbor of FLE2 1805 ?
FLC 2 Model / Manutacturer. Ethermel Drivers EZFLC TCRAP -Reve Nurbar of ntsmal tags o
Search and Beplace m Tag Name Nurnber of Exprassion tags 1
Total Tags 4
Find Replace YWith o | Highlight int/Esp Tags
Heghlight Unused Tags
H cafio
Ta.  TagHame Distn Typa ADD. #o. il Re. FLCAMExp W,
1 CONTROLLOGIXTAG ) SIGNED_INT_ 16 1>Teg Pt
7 CONTROLLOGI(TAG? SIGNEDNT_16 3Tag FLCT
3 AVGTAG) SIGNED_INT_16 1-R1 FLEZ
4 AVGTAG? SIGNED_INT_16  2-R1 FLCZ
Chidorbiy Unu::m.li
Add/Edit Tagt Hedp 0K Cancol
L

2. Click on Add/Edit. In the next dialogue box select Expression. And then put in the expression
name in tag name box.

Add New Tag Details

Select Tag Type

":" PLC1 : Ethernet Drivers Ethernet/IP - Rev H
(JPLC2: Ethemet Drivers EZPLC TCPAP - Reve
ntemal Tag

(@) Expression

Tag Mame

Tag Datatype  |SIGNED_INT_16 V]

Expression String

#of Characters |0

Initial Value/Retentive Flag

Initial Yalue

Fetentive

Define Expression

Add New Tag I l Close I

[

Help

3. Now click on Define Expression.
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- N
Define Write Expression u
Double click to embed a tag in the Expression Dauble click to ermbed an operator

EEAREEEIE { Press Ctri+Enter to mowve to new line ) inthe expression
AVGTAGT -~ IF-THEN-ELSE-ENDIF -
AVGTAGZ $ [Hex value delimiter] T
CONTROL LOGEX TAG 1 #[ Octal value delimitar ]
CONTROL LOGIKTAG 2 ([ Left Parenthesis ]
J[Right Farenthesis ]
[ Bitwise NOT]
I[Logical NOT]
-[Negative/Subtract ]
+ [Positive/Add ]
% [Modulus ]
*[ Multiply ] E
/[ Divide ]
<< [ Shift Left]
>> [ Shift Right]
<[Lessthan]
<=[Less than ar equal ]
> [ Greater than ]
»= [ Greater than or equal ]
= [ Equal to condition]
<> [Maotegual] I
i & [Bitwise AND ]
“ [ Bitwise XOR ]
1 i | [ Bitwize OF: ] -
‘Wit Evaluated Expression Valus to
Add New
[ '] Tag.

4. In the Define Write Expression dialogue box you can define the expression:
a. Click in the middle column to type in a Constant.
b. Double click on a Tagin the list on the left hand column to insert it into an
Expression. The tag will appear in the center column.
c. Select (double click) an Operator in the right hand column to insert into the Expression.
5. Example of an conditional expression (further examples in example section):

The format for the conditional is:

IF <expression> THEN <expression> ELSE <expression> ENDIF

The ELSE and ENDIF are required. All expressions require at least one operand.
The conditional can be used as an operand.

For example: IF(AVG TAG 2=5)THEN(CONTROL LOGIX TAG 1 + 10)ELSE(5)ENDIF

7. Thisis a very simple example of the complex computations that can be accomplished with
Expression tags.

Note: Please be aware that Expression Tags are limited to a maximum of 40 operands per tag.
Complex operands may use more memory and may further limit the number of operands per
expression. In order to avoid errors when trying to use the tag, avoid using too many operands
per expression.
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Example #1 — Single Instance Protocol Conversion
This example converts ControlLogix Tags to AVG tags when the multi-function button is pressed. It also
adds the ControlLogix tags together and stores it in an Internal tag.

MUTt-FUNCEOn i ‘ [

General |Operatmm‘. Pmtactmnl VsnbmtyiDalalL‘s‘

[ |Label Text
Language | 1-5 Character Size  6x3 -

Label Text |MULTI-FUNCTION

Position Color
@) Top Text

j‘
Bottom Background vl

Display Frame
Text Char Size Color

— Back
Language 1= Text Blink  ground  Blink

Text ConvertData -ZI [ I_LI [

i oK ] [ Cancel ] l Help ]

General | Operations Pmleclmnl V\snbllltyiDalalL‘s|

Maximum number of operations: 20 Number of operations in this multi-function object 3
CQpr# Destination = Sourcel Operation Source2
1 AVGTAG1 = CONTROLLOGIXTAG1 MOVE
2 AVG TAG 2 = CONTROLLOGIXTAGZ2 MOVE
3 INTERMAL TAG = CONTROLLOGIXTAG1 ADD CONTROL LOGIX TAG 2
< | 1 3

Movelp MoveDown Add/Edit Operation Delete Operation(s)
i oK I [ Cancel ] l Help ]

Pressing this button will now convert the data at this time and also add the ControlLogix tag together
and move them into an Internal tag.

Convert Data
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Example #2 — Continuous Automatic Protocol Conversion

This example converts ControlLogix Tags to Siemens tags when the value of the tags changes. It also
adds the ControlLogix tags together and stores it in an Internal tag.

i
Multi-Function ’ * * * & * * & * * . +* . u
General Page Operations
Label Text ConvertData
Event

Type [whenﬁ]esoumeoperands change -
(1

Tag hd
,

Time (1/10th Sec) |10 Haur Minutes
Seconds (@) 1/10 second I
Ok ] ’ Cancel ] ’ Help ]

|

General Page | Operations ‘

Maximum number of operations: 20 MNumber of operations in this multi-function object 3
Opr# Destination = Sourcel Operation  Source?

[ 1 SIEMENS TAG1 = CONTROLLOGIX TAG1 MOVE
2 SIEMENS TAG2 = CONTROLLOGIXTAG2 MOVE

| 3 INTERNALTAG = CONTROLLOGIXTAG1 ADD CONTROLLOGIX TAG 2

| MoveUp MoveDown Add/Edit Operation Delete Operation(s)

B [ 0K ] ’ Cancel ] ’ Help
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Example #3 — Multi-PLC Functions

This example adds the ControlLogix Tags to the Automation Direct tags. The result is always reported in
the expression. Also shown is data display to show the result.

Select Tag Type

(_JPLC 1 : Ethernat Dirivers Ethemet/IF - Fiew H
(_JFLC 2 : Ethernet Drivers ADC Productivity Ethermet - Few A

() Interal Tag
Define Expression ...

1@ Expression

Tag Name

Tag Datatype

Expression String

MULTIPLC EXFRESEION

SIGNED_INT_16

CONTROL LOGIX TAG T+AUTOMATION DIRECT TAG 1

r

Numeric Display

. - . -

General | Scaling | Visibility/Details|

|| Label Text

Language

Position

Tag Name

Format

1

= Character Size

Label Text Muli PLC Addition Result

Color

MULTIPLC EXPRESSION

Data Type |signed Decimal ~ |Justification |Leading Spaces

#of Characters |0

Initial Value/Retentive Flag

Initial “alue

Retentive

Color

Ten =] [Ceink
Background l_;l [[Biink

I:‘ Use tag for decimal point

Decimal point Tag Name

Apply Changes ]

Background I_;l

- Display Frame

V] Size [Exﬁ VI

# Digits
Total Digits 5

Fractional Digits 0

r
Define Display Expression

)

Double click to embed atag in the
expression R

Press Ctrl+Enter to move ta new fine )

Expression

Double click to embed an operator
inthe expression

COMNTROL LOGIX TAG 1
COMTROLLOGES TAG 2
INTERMNAL TAG
MULTIPLC COMDITIONS

4 »

AUTOMATION DIRECT TAG 1 &

CONTROL LOGIX TAG 1+AUTOMATION DIRECT TAG 1
AUTOMATION DIRECT TAG 2

WWrite Evaluated Expression Value to

IF-THEN-ELSE-ENDIF -
% [Hexvalue delimiter] 7
#[ Octal value delimiter]
([ Left Parenthesis ]

1 [ Right Parenthesis ]

™ [ Bitwize NOT ]

I Logical NOT]

] l Cancel ] l Help

- [ Megative/Subtract]

+[ Pastive/Add |

% [ Modulus ]

*[ Multiphy]

/[ Divide ]

<< [ Shift Left]

>» [ Shitt Right ]

<[Lessthan]

<=[Less than or equal ]

> [ Greaterthan ]

>= [ Greaterthan ar equal ]
[ Equal to condition]

n

<» [Notequal]

& [ Bitwize AND ]
“ [ Bitwise XOR]
| [ Bitwise OR] v

Add New
- Tag

Cancel
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Example #4 — Multi-PLC Conditions

Protocol Conversion

This example uses both ControlLogix and AVG Tags to control a multi-state indicator button to display

multiple different messages based on both tags.

-

Edit Tag Details

|

Select Tag Type
-:: JPLC 1 : Ethemet Drivers Ethemet/|P - Rev H
(TIPLC 2 : Ethernet Drivers EZPLC TCR{IP -Reve

r
Define Write Expression

)

Double click to embed atag in the
expression

Expression
{Press Cirl+Enter to move to new line )

Double click to embed an operator
in the expression

IF-THEN-ELSE-ENDIF

$ [ Hexvalue delimiter]
#[ Octal value delimitar ]
([ Left Parenthesis ]

V[ Rigght Parenthesis ]

~ [ Bitwise NOT]

I[ Logical NOT |

- [ Negative/Sultract ]

Define Expression ..

Tag Name

MULTIPLC CONDITIONS

Tag Datatype

[SIGNED_INT_18 |

Expression String

#of Characters |0

Initial *alue/Retentive Flag

Initisl Yalue

Fetentive

IF(AYG TAG 1=1)THEN({IF(CONTROL LOGIX TAG 1=1)TH

[ Apply Changes ] i

Close ] ’

Help

WWrite Evaluated Expression Yalue to

§$g$§8; ~ | |IF(AVG TAG 1=1)THEN
CONTROL LOGE TAG 1 (IF(CONTROL LOGIX TAG 1=1)THEN
CONTROLLOGIX TAG 2 (1)ELSE
INTERNAL TAG (IF(CONTROL LOGIX TAG 2=2)THEN
MULTI PLC EXPRESSION {3)ELSE

(2)ENDIF )ENDIF)ELSE

(®)ENDIF

+ [ Positive/Add ]

% [Modulus ]

* [ Multiply ]

/[ Divide ]

<< [ Shift Left]

>> [ Shift Right]
<[Lessthan]

<=[Less than or equal ]
> [ Greater than ]

>= [ Greater than oregual ]
= [Egual to condition]
> [Notequal]

& [ Bitwise AND ]

“ [ Bitwise ¥0OR]

| [ Bitwise OR]

&8 [Logical AND ]

|| [ Logical OR]

? [Accurnulator]

[

Cancel

Add New
hd ] Tag

Help

Example results:

e AVGTAG=1 and CONTROL LOGIX TAG=1

O MULTI PLC CONDITIONS=1 - Message: All tags are 1!

e AVG TAG=1 and CONTROL LOGIX TAG=2

O MULTI PLC CONDITIONS=3 - Message: AVG is 1 and CL is 2!

e AVG TAG=1 and CONTROL LOGIX TAG!=1 or 2

O MULTI PLC CONDITIONS=2 - Message: AVG is 1!

e AVGTAG!=1

O MULTI PLC CONDITIONS=0 - Message: Default Message!

Mutti-state Indicator

General | Messages | VisibdityDesails

TagName  MULTIBLC CONDITIONS
Messages
Craplay Messages based on

BitNumber @ Message Numbes
Mask

Meask (i Hex)

Nan-peogrammad missage acion oa paned
Diaplay 3n smar massage
@) Display 3 biank message

Disply the st aplayed message.
(ignare ®e new valus)

Display the highest programmed message

¥Label Text
Longuage 173 Character Size |G =]
Label Text Ganditan Resuss
Pasisan Golor
@ Top 7es =]
Botlom Backgroung m

- [ Display Frame

it are represented n

Selecting Image Number wil display he
images based an the tag's valus

Justficaton
Vermcal
Top @ Cenber Bottom
Hozontal
Let Q) Center Right
oK | Canced |

sbio;

P4

January 2017

Multi-state Indicator oot
Genaral| Mossages | VisibilityDetads
e, Maamum number of massages - 255
Duspiay messages based on MESSAGE MUMBER Cusmant Edifing Langauge - 1
Total Number ofMessages: 4
Mag Pr. Char. TetC. BL. BkgC. BL. Len. MsgTent .
0 NO 6 NGO NG N Defaul Message! NO
1 NO 6o MO MO 1 Altags are 1! MO
2 NO 6 NGO NG Y AVGes 1 NO
3 NO 6 NO NO 1 AVGs landCLis 2 NO
g T ;
[ AddEditMessage
oK Cancel Help
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