Using an EXOR HMI with an SMLC

. This tutorial covers connecting an EXOR HMI to an SMLC via Ethernet.

. Communications will use the standard Modbus/TCP protocol supported by both the EXOR HMI and the
SMLC.

. This tutorial covers an Ethernet connection between the two devices so the optional Ethernet port on the
EXOR is required.

. This tutorial assumes basic familiarity with SMLC IEC 61131-3 programming.

Ethernet (Modbus/TCP) connection

ORMEG EXOR

MoTioN COMNTROL & NETWORKED DRIVES
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SMLC to EXOR HMI Tutorial - Basic concepts

. This tutorial will cover the transfer of the following data types between an SMLC and an EXOR HMI.
The IEC-61131-3 data type is in parentheses.
—  Boolean, single bit data (BOOL)
Integer, 16-bit data (INT)
Double Integer, 32-bit data (DINT)
Floating point, 32-bit data (REAL)
—  Strings, 40 characters max (STRING)

. The SMLC contains a bank of 2000 “virtual” Modbus registers. These registers simulate “holding”
registers in a Modicon PLC (4xxxxx).

. All access from the EXOR to the SMLC will be via these “holding” registers.
. These virtual Modbus registers can be mapped to IEC addresses in blocks of 40 at a time.

. Each block of registers can be mapped to either:
—  40INTs
— 20DINTs
- 20 REALs
— 1 STRING (80 characters)

. The IEC address corresponds to the Modbus register number. E.g. %QW1 = Register 400001 =
Register 1, %QW2 = Register 400002 = Register 2, etc.

. The HMI cannot directly access the SMLC physical I/O. If you need this functionality your program will
have to copy physical I/0O points to HMI variables and vice versa.

. HMI variables are initialized to 0 at SMLC powerup so if you want HMI values to be retain/persistent

you need to copy the retain/persistent value to the HMI variables once after powerup and then copy
the HMI values back to the retain/persistent variables every scan after that.
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SMLC Configuration - Configuring the HMI driver

«  In CoDeSys go to the PLC Configuration Madule parameters |
section of the Resources tab

. Select the HMI/Modbus Interface section

_ . : Index | Matme |value | Default
of the SMLC - HMI/IO Configuration tree ; Stafioradd 1 7
. On the Module parameters tab select 2 Type dbusTCP Ethernet il Diadl
. Enter the IP Address of the SMLC 5 coM?_oa a
Ethernet port that you will be connecting B COM2Z_Stop.., (B0t Modbus/RTU & W] 4
the HMI to. In this example we’re going 7 COMZ_Parity  MNone x|Mone

to connect the HMI to the ENO port on
the SMLC which is at the default IP
address of 192.168.0.253.

Module parameters I

Index \|\N\ame | Yalue Default

1 Statioméddr.. 1 1

2 Type ModbusTCP (Ethern... =] Mo Hl

3 EthernetPort [192.168.0.253 1892 168.0...
4 COM2_Bau.. 18200 T|19z200

a COmM2_Data... & o B

3] COM2_Stop... 1 =1

¥ COMZ_Parity  Mone T |Mone
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SMLC Configuration - Creating the Modbus Registers

. Right click on the HMI/Modbus Interface I Insert SMLE Profibus DF Master E;” b e eemrmrmrben |
in the PLC Configuration tree and select Append Subelement 40 INT wariables. .,
Append Subelement | 40 INT variables. | Replace element 20 DINT wariables. ..

| Calculate addresses 20 REAL wariables, ..

«  This adds the first bank of 40 registers. _ | SR et
«  The IEC address of the register e it 40 INT Register Block...

corresponds to the Modbus register E::"; Et:::f ‘ o 3 Eth
number. The Exor uses 4xXxxxx Delete Del 4 co
nomenclature for Modbus registers so B o
400001 = %QW1

400002 = %QW2

400003 = %QW3 E--HMlMadbus Interface (RTU Serial TGP Ethernet[F 4]

etc. --------- mModbusvatchdog AT %OW00 INT, (5 HulMModbus watchdog

E3--£410 INT variables[vAR]

------- AT %0 2 IMT; * register *) [CHAMMEL (2]
""""" AT W20 INT; * register =) [CHANMEL (G1]
------- AT o3 IMT; * register *) [CHAMMEL (2]
""""" AT WA INT; * register =) [CHANMNEL (G1]
------- AT WS IMT; * register *) [CHAMMEL (2]
""""" AT EWE INT; * register =) [CHANMNEL (2]
------- AT %o IMT, * register *) [CHAMMEL (2]
""""" AT SEWWE INT; * register =) [CHANMNEL (G1]
------- AT SO IMT; * register *) [CHAMMEL (2]
"""" AT e 0 INT, (% register ) [CHANMMEL (G1)]
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SMLC Configuration - Boolean variables

. In our HMI we want to have some bit
level, or boolean devices such as
pushbuttons and pilot lights.

. To assign a bit level device we will use
the bits of individual registers.

. Expand the register at %QW1 and

E--HMliadbus Interface {RTU Serial TGP Etherneti[F L]

E--40 INT variables[WAR]
B AT %01 IMT; * register =) [CHAMMEL (2]

—

. // --------- 1 : i
double-click on the AT to the left of the AT %GX1.1BOOL 7 BItT 7

%QX1.0.

. Enter the variable name to be used in
the SMLC program.

. By convention we use a prefix hmi_ to
indicate that this is an hmi variable and a
b to indicate that its a boolean for a final
variable name of hmi_bPB1.

--------- AT %312 BOOL; (* Bit 2#)

--------- ModbusiWatchdog AT %OW0: INT,  HMIMModbus watchdog word )

------- ¢ AT %Q1.3 BOOL, (* Bit 3%

--------- AT %G1 .4 BOOL; (* Bit 4%
--------- AT %G1.5 BOOL; (* Bit 5%
--------- AT %G1 6 BOOL; (* Bit 6 %)
--------- AT %C1.7: BOOL; (* Bit 7 #
--------- AT G168 BOOL; (* Bit 8%
--------- AT %G1.9; BOOL; (* Bit 9%
--------- AT %E1.10; BOOL; (* Bit10 %)
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SMLC Configuration - Boolean variables

~HMIModhus Interface (RTL SeriallTCP Ethernet)[FIx]

. Add some more boolean variablesfor = Modhushatchdog AT %G00 INT, & HMIWModbus watchdog
later use in our tutorial. El--240 INT variahles[VAR]

o We will add a total of 3 pushbutton E--hmi_iDiscretelnputs AT %W INT; (% register * [GH,
inputs, 3 inputs for selecting different i hrni_bPBT AT %0x1.0:BOOL, " Bit 0%
string messages using a selector switch & hmi_bPBZ AT %QX1.1.BOOL, " Bit 1)
and 3 pilot light outputs. hrni_bPB3 AT %QX1.2: BOOL; ¢* Bit 2%

«  TIP when creating boolean variables for 7 hmi_bMessaged AT %0x1.3:BOOL, ("Bit 37)
the HMI put the input bits and output bits i hrmi_bMessaged AT %14 BOOL, " Bit47)
into separate words inthePLC i hmi_hMessages AT %15 BOOL, (FBite™

Configuration. If you mix input and
output bits in the same word you could
have a race condition between the HMI

and PLC program as to who updates the ~HMIModbus Interface (RTVU Serial TGP Ethernet[FIx]
its outputsfast. ... ModbusyWatchdog AT %QWO: INT; ¢ HMUModbus watchr
. TIP It may be useful to assign variable 40 INT variables[VAR]
names to the words that contain the bits. | [ hmi_iDiscretelnputs AT %0W0: INT; (% register = [i
This can help keep things organized. In E----«}hmi_iDiscreteoutputs AT %W INT, (* register %)
this example we have named the words ¢ il hrni_BPL1 AT %02.0° BOO0L: (* Bit 0 %)
hmi_iDiscretelnputsand 1 hmi_bPL2 AT %GX2.1: BOOL; (* Bit 17
hmi_iDiscreteOutputs. ......... himi_bPL3 AT %0%2.2: BOOL: (*Bit 2%
. When you're done things should look . AT %QK2.3: BOOL, (* Bit 3 %)
like this in registers1and2. i i i AT %02 4: BOOL; (*Bit 4 %
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SMLC Configuration - Integer variables

. We want to have some integer level
devices for numeric data entry and

display. E1--140 INT variables[VAR]

. To assign a integer variable we will use B AT %1 INT; ¢ register ) [CHARNMEL (Q)]
entire registers. - AT %EOW2: INT; (% register =) [CHANNEL (@]

. Registers in the SMLC are signed E--himi_i0utputyaluel AT %3 INT; (% register =) [CHAMNMEL (3]
integers or INT in IEC type AV himi_iinputyaluel AT SQid: INT; (* register =) [CHANNEL (@]
nomenclature. % - AT SOWYE: INT; {* register *) [CHAMMEL (Y]

. The Exor supports Signed and Unsigned - AT S EWE: INT, (" register =) [CHANNEL (@]

word access. - BT H W IMNT, (% register *) [CHAMMEL (2]

E
E
. Double-click on the AT to the left of the G- AT % GEWYE: INT, (* register =) [CHANMEL ()]
%QWS3. G- AT S OWWD: INT: (* register *) [CHANMEL (2]
E
E

«  Enter the variable name to be used in AT HEWTOCINT, (" register™) [CHANNEL (@]
the SMLC program o BT B QWA 1 INT: * register *) [CHANMEL ()]

. By convention we use a prefix hmi_ to
indicate that this is an hmi variable and a
i to indicate that its an integer for a
variable name of hmi_iOutputValue1.

. Add another integer variable at %QW4
called hmi_ilnputValue1.

11/18/2005 SMLC/EXOR HMI Tutorial 7



SMLC Configuration - Double Integer variables

. In our HMI we want to have some
double integer (32-bit) level devices for
displaying or entering very large values.

. Right-click on the HMI/Modbus Interface
and append 20 DINT variables.

. Note that DINT register numbers
increase by two because each 32-bit
value is two 16-bit Modbus registers.

. Double click on the AT in front of
%QW41 and enter the variable name to
be used in the SMLC program. By
convention we use di to indicate that its
a DINT for a variable name of
hmi_diOutputValue1.

. Add another variable at %QW43 called
hmi_dilnputValue1.

11/18/2005

.

ShLC HMI - [0 Configuration

......... W l,I;l,'c
......... W .'IJ'.C

|_5_| ----- ~§>H|'|,|1|,|'h|1nr1h||c: Interfare (RTI SarialTiP thnrm:itj[H}{_]

Imsert SMLE Profibus BE Master
Append Subelement

I..innll.n.nn [RRET PN LA o PR P B B

40 IMT wvariables. ..
20 DINMT wariables. ..

Replace element
20 REAL variables. ..
1 STRIMG wariable, .

Calcolate addresses

(il Zhrl3
E ' 40 TNT Register Elock, .
Copy k|12
Paste o
elete el

E1--£20 DINT vatiables VAR]

himi_dioutputyaluet AT %41 DIMT, (* registers * [CHARMEL (23]
hmi_dilnputvaluel AT %aWa3: DINT, & registers * [CHAMMEL (C0]
AT %ias: DINT, * registers =) [CHARMEL (2]

AT % a7 DINT, & registers =) [CHAMMEL (23]

AT %49 DINT, * registers =) [CHARMEL (2]

AT %aT: DINT, & registers = [CHAMMEL (23]

AT %a3: DINT, * registers =) [CHARMEL (2]

AT %has: DINT, & registers =) [CHAMMEL (23]

AT %aT: DINT, * registers =) [CHARMEL (2]

AT %Wag: DINT, & registers =) [CHAMMEL (23]
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SMLC Configuration - String variables

. In our HMI we want to have a string
variable to display messages that are
formulated by the SMLC program.

. The EXOR has the capability to store
internal message lists that are called up
by a value in a register. For that type of
message you can simply use an integer
register. In this example we will actually
build custom strings within the SMLC
program and display them in a string
variable.

. Right-click on the HMI/Modbus Interface
and append 1 STRING variable.

. Each string takes 40 registers and can
contain up to 80 characters. Note that in
the EXOR strings are limited to 40
characters.

. Double click on the AT in front of
%QW41 and enter the variable name to
be used in the SMLC program. By
convention we use s to indicate that its a
STRING for a variable name of
hmi_sMsg.

11/18/2005

-

Hh.‘lll’hﬂnr{hl 1z lntafara FBTII Carial TP thnrnet}[ﬂ}{] ,_
""" Insert SMLC Profibus DF Master |,,,_ e
Append Subelement 40 Ir'-.IT variables. o

L Replace element 20 DIMT wariables. ..

[ rCaleulate addresses 20 REAL variables. ..

L 1 STRING wariable. ..
ik .

[ 40 IMT Register Block.. .
Copy

W PRaste ChrYy

Delete el

ShLC HMI - O Configuration

e HMIIM-::dt:uus Interface (RTU SerialTCP Ethernet)[Fix]

--------- mModbusvwatchdog AT %000 INT, (5 HiIModbus watchdog word
------- 40 INT variables[VAR]

------- 20 DIMNT wariahles[VAR]

EI ------- 1 BTRIMNG variahle[MAR]

> hri_sh=dg )T %0wE1: STRING; * registers #) [CHARNMEL :
------- AT %QB243: BYTE; (* string padding - do not use *) [CHAM
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SMLC Configuration - Floating point variables

. In our HMI we want to have some
floating point devices for displaying or
entering floating point values.

. Right-click on the HMI/Modbus Interface
and append 20 REAL variables.

. Note that REAL register numbers
increase by two because each 32-bit
value is two 16-bit Modbus registers.

. Double click on the AT in front of
%QW122 and enter the variable name
to be used in the SMLC program. Note
that in our naming convention we use r
to indicate that its a REAL for a variable
name of hmi_rOutputValue1.

. Add another variable at %QW124 called
hmi_rinputValue1.

11/18/2005

~iHMI

Insert SPMLC Profibus DF [Master ![Fl}{] ; |

40 IMT wariables. ..
20 DIMT wariables. ..

append Subelement

Replace element

&2 Calenlakeadd Ml 20 REAL wariables. ..
1 STRING variable...
Gt Chrl 45 )
i 40 INT Reqister Block. ..
B Copy Chrl+C

..... Wins Paste iZEr[ Y

..... wac  DEEEE Del

S

E-—HmiiModbus Interface (RTU Serial TGP Ethernet)[F ]

--------- ModhbustWatchdog AT %0 INT, * HMIModbus watchdo

20 REAL variahles[vAR]
.. Jhmi_routputvalue

T %OW1 22 REAL, * reqisters *
--------- hmi_rinputaluel AT %W 24 REAL; (* registers *)
--------- AT %OWY1 26 REAL, (* registers =) [CHANMEL (Q)]
--------- AT %128 REAL, (* registers = [CHAMMEL (0]
--------- AT %OWY130: REAL, (Fregisters =) [CHAMMEL (Q)]
--------- AT %132 REAL, (Fregisters =) [CHAMMEL (0]
--------- AT %Wy 34 REAL, (Fregisters =) [CHANMEL (Q)]
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EXOR Configuration for operation with the SMLC

& Designer - [SMLCTutorial.dpr : Page 1#*]

. Start the EXOR Designer software

EFiIe Edit View Insert Page | Project Transfers Tools ‘Window Help

«  Create a new project = Ml | Confinure Controller .. Crl+Al+P
. Select Project | Configure Controller E Pane' 2ekup. .
i - Metwork Setup...
. Select the Modbus/TCP driver I[El SMLCTutarial Panel Controller Interface...
«  Click on the Controller Setup button =Q ET; — Report on Panel Printer »
: : Fo |7
. Click on ... to configure the Modbus/TCP B[ Special Pages B Keyboard Macro Editor. . Shift-+Clrl-+M
driver. ' ) '
Select Controller ed |

Current Drivese_ Modbuz/TCP kK.

Configure Controllers 21x] Narme ogive.. | DLL Name [DLL. ] Cancel_|
Fepence KM 4.000 D320 ple034 di h.04
Controller Mode ok | Kowo 400 : Ea— |
{=' External contraller only Lenze CAM 402
™ Internal cantraller only Cancel | Matsushita FP 4.00 Refresh |
MELSEC-A 4.00 )
r- Internal + External contrallers Mitsubizhi & 4.00 [jeiedH] |:l|C|:|1 adl Hel
el | Mitsubishi F 400 D32Uplc00g.di _ teb |
Modbusz RTU 4.08 D32Uplc166.dll )
Modbus Slave 403 D32U0plc1 27 dil 5,09 Controller Setup |

Madbuz/TCP 4.06 D320 ple1 60, dil

512 B
14 | B

Cantraller 1: |Modbus/TCP El
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EXOR Configuration for operation with the SMLC

. Enter the IP Address of the SMLC

*  Leave the Port at 502
° Leave the Unit identifier at 1 [T Access Multiple Drives

. Set the desired timeout (the default of

2000 msec is fine) IF address [192 |168 [0 [253 Cancel |

. Leave the Disable Modicon Mode Fart |5nz
checkbox unchecked

«  Make sure Use Modbus function 16 is Uit identifie E
selected. Timeout (ms)[2000 E

. Select Generic ModbusTCP for the PLC Disable Modicon Mode [~
M(_)del' & Use Modbus function 16

¢ Click on the OK button ™ se Modbusz function 05

PLC Model

Generic ModbusTCP
Generic ModbusTCP - no data block,

. NOTE: This tutorial assumes that you

have already configured the Ethernet
port of the EXOR display. If not, refer to
the EXOR documentation.
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Single bit devices - Push button

. In Designer insert a Push Button

onto the page.

. Click on the ... next to the Ref to
bring up the Data Field Properties

page.

........ BUttDn
. Select Data Type Holding Register | F WJ

. Set the Address Offset to 400001
(remember this corresponds to

%QW1 in the SMLC)
. Set the Data Format to BIT

prev 2]
. General | Layout | Attibutes | Custor |

Style

. Fround Puzh Action

i+ Maomentary Maintained
........ B Rectangle i On 0ff
........ 3D Rectangle

-------- I~ Disable Cyclic Refresh

. Set the Bit index to 0. This refers to o T I

bit 0 in register 1 or %QX1.0 in the

SMLC PLC Configuration.

11/18/2005

Reference |
Data Type Addresz Offset Addresz Reference
|HoldingRegister | [400001 E [HREG400001.00
Data Format Bit Index
b [ T

Farrnat

* Sigred = Unsigned

(1] I Cancel Help

SMLC/EXOR HMI Tutorial
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Single bit devices - Push button

. Download the CoDeSys project to
the SMLC and run the program.

. Download the HMI project to the
HMI.

. Press the Push Button on the HMI

. In the CoDeSys PLC Configuration
you should see the input bit light up

11/18/2005

~Hhdliodbus Interface (RTU SerialiTCP Ethernet)[FIx]

--------- ModhusWatchdog AT %00 INT, (* HMIodbus watchdog word *
BE--40 INT variables[YAR]

Bl %hmi_iDiscretelnputs AT %W IMNT, & register *) [CHAMMEL

—

o

=y [l hmi_bPBE1 AT %G1 .00 BOOL; (* Bit0*

[]hmi_bPBZ AT %@x1.1: BOOL; (* Bit1 %)
[Jhmi_bPB3 AT %G1 2: BOOL; (Rt 2%
|:| hmi_bhessage! AT %13 BOOL, (*Bit 3%
|:| hmi_bhessage2 AT %CE1.4: BOOL; (*Bit 4
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Single bit devices - Pilot Light

. Now lets create a Pilot light output.

. Recall that in the SMLC PLC EI ------- himi_iDiscreteQutpots AT %EW2: INT,; (* register *) [CHANMEL
Configuration we named bit0of []hmi_bPL1 AT %@X2.0: BOOL, {* Bit 0 )
Register 2 (%QX2.0) hmi_bPL1 (for @ = [ hmi_bPL2 AT %QX2.1: BOOL, (* Bit 1 %)
Pilot Light1) b e Clhmi_hPL3 AT %0Q%2.2: BOOL; * Bit 2%
. Add a run of logic to PLC_PRG that [] AT %0x2.3: BOOL, (* Bit 3%
reads hmi_bPB1 and turnson [ ] AT %0Q2.4: BOOL, (* Bit 4 %)
hmi bPL1 e [] AT %Qx2.5 BOOL; (*Bit5 %)
«  Download this change to the SMLC [ AT %Gx2.6: BOOL, (* Bit %)
--------- [] AT %Gx2.7: BOOL; (*Bit 7 )

hmi_bPB1 hmi_bPL1

l o ——— .
| T — H

o
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Single bit devices - Pilot Light

. In Designer insert an Indicator Light (Pilot light)

. On the Data Field Properties page set the Data Type to
Holding Register

. Set the Address Offset to 400002 (which corresponds to
%QW?2 in the SMLC PLC Configuration)

. Set the Data Format to BIT

. Set the Bit Index to 00 (which corresponds to %QX2.0 in the
SMLC PLC Configuration).

. Download this new page to the HMI

. Press the button on the screen. The Pilot light should turn
Green and the PLC logic should indicate that the hmi_bPL1
output is turned on.

. EXCERSISE add the display elements and logic for two
more pushbuttons and two pilot lights using the additional PB
inputs and PL outputs that we defined earlier.

hmi_tbPB1

Data Field Properties
Fieference |
Data Type Address Dffzet Addressz Reference

2]

IHc-Iding Register j

Drata Format

BIT

Format

-

' Signed

" Unsigned

|400002 E |HREG400002.00
Bit Index
i -

oK I Cancel Help

11/18/2005 SMLC/EXOR HMI Tutorial
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Integer data display

-4 INT variables[VAR]

. In the next example we want to display an
integer value from the SMLC program on B AT QWL INT, (% register %) [CHANNEL (@)
the HMI. - AT %EW2: INT; (% register *) [CHANMEL (2]

. Recall that in the CoDeSys PLC B EH--hmi_ioutputvalue! AT %W 30 INT, & register *) [CHAMMEL (23]
Configuration we created an integer variable / E--hmi_ilnputyalue! AT SeW40 INT, (% register =) [CHANMNEL (@]
at %QW3 called hmi_iOutputValue1. This - AT S QWL INT, (% register =) [CHANNEL ()]
will be a value that we update in our PLC B AT S @Wh: INT, (% register %) [CHANNEL (@)
program and display on the HMI. B AT %W INT, * register *) [CHAMMEL (23]

« In PLC_PRG add a rung of logic that adds 1 Efbe AT B CWNE:INT, (" register ™) [CHANNEL ()
to hmi_iOutputValue1 and stores the result el AT So WAL INT, (% register ) [CHANNEL ()]
in hmi_iOutputValue1. This will cause B AT %GW10: INT, (* register *) [CHANNEL (G)]
hmi_iOutputValue1 to increment until it o AT S QAT TLINT, (7 register™) [CHANNEL (Q)]
reaches 32767 at which point it will wrap T T e A
around to -32768 and start incrementing
again. We want to see this value
incrementing on the HMI.

*  Download this change to the SMLC. ADD

EM
.......................................... ] el ioutputvaluet
hmi_ioutputvaluel -
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11/18/2005

Integer data display

In Designer insert a Numeric Field onto the
page.

Set the Widthto6 ———r+ = |

Press the ... to edit the Data Field
Properties.

On the Data Field Properties page set the
Address Offset to 400003 (corresponding to
%QW3 in the SMLC’s PLC Configuration)

Set the Data Format to WORD(Bin)

@ Mumeric Field Properties

999999 Generall Text I Hangel Scalingl f-‘«tlributesl

Style

......

99 Humeric
"""" AR ASCI

Format
& Decimal ¢ Hexadecimal
" Signed " Unsighed

™ Fired point ~ Flacement ID_
Size

T[> widh[d Height 7

Reference
* PIC  Vaisble © Recipe © Index
|HREG400001 > |

2

QK I Cancel | Appl | Help

Data Field Properties

Download the screen to the HMI and verify Reference |
that the value is updating.
[rata Tupe Address I:Iffsg_t _______ Addrezs Reference
[Holding Register =] 400003 E [HREG400003
[rata Format
[\wWORDBin) =l
(] I Cancel | Help |
SMLC/EXOR HMI Tutorial
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Integer data input

. In the next example we want to enter an
integer data value on the HMI and have it
appear in the SMLC program. E--HMIModbus Interface (RTU Serial TGP Ethernet[FIx]
* Recallthatin the CoDeSysPLC = L. Modbusiatchdog AT %EW0: INT: ¢~ HMIMadbus watchdog
Configuration we created an integer variable E--40 INT variablesMAR]
o .
at %QW4 called hml_llnputValue1 . B AT %W INT: ¢ register = [CHANMNEL ()] = 0
. The value entered on the HMI will show up - AT B2 INT (* register =) [CHANMNEL (9] =0
here. H--hmi_ioutputyalue? AT %3 INT; ( register * [CHAM

£

£

H--hmi_ilnputvaluet AT %OWdA: INT, (* register *) [CHAMNM
B AT %OWS: IMT, (* register =) [CHAMMEL (3] =0

G-+ AT % QWS INT; (* register *) [CHANMMEL (&)] = 0
£
£
£
£

H- AT BN INT, (F register *) [CHANMMEL (@3] =0
H AT SNE INT, (7 register *) [CHANMMEL (@3] = 0
H- AT B@ND: INT, (F register *) [CHANMMEL (@] =0
e AT BN 00 IMT, (F register *) [CHAMMEL (0] =0
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Previ 2 x|
999999 Generall Test I Hangel Scalingl f-‘«tlributesl

Integer data input e -
: (99 Numeric. | Decimal ¢ Hexadecimal
In Desi . taN ic Field onto th T AR ASC & Signed Unsigned
. n Designer insert a Numeric Field onto the T o
page and set the Widthto6 ———— [} L Eie Phened |
. Press the ... to edit the Data Field L > widhd Height [7

PropertieS. ------ Reference

------ O Varable ' Recipe © Indsx

. On the Data Field Properties page setthe | B ... ..

Address Offset to 400003 (corresponding to o |HREG400001 >
%QWa3 in the SMLC’s PLC Configuration). ~. [} ... ..
«  Set the Data Format to WORD(Bin). o ok | Cemcel | ipe | Hep |
. On the Range tab set the Access to
Read/Write
Numeric Field Propertii:s | Data Field Properties ﬂﬂ
Generall Text Hanel Scalingl asttributes Feference |
Access Data Type Address Offsel — Addiess Reference
" ReadOnly & Read/wiite [Holding Fegister =] [400003 (& [HREG400003
Range [rata Faormat :
Mire  * Constant  Feference IWDHD[Bin] j
|-32768 | Limit 32768
Max 1 Constant ¢ Reference
[3z2767 . |timic - 32767

0k I Cancel Help

0K I Cancel | Apply | Help |
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Double Integer data display

E1--£20 DINT vatiables VAR]

. In the next example we want to display an ii----hmi_dil:]utpuwalue*l AT %A1 DINT,; (* registers * [CHARMMNEL {20
integer value from the SMLC programon | hmi_dilnputyalue! AT %43 DINT; (* registers *) [CHANNEL ()]
the HMI. e AT %OWWAS: DINT; ¢ registers *) [CHANMEL (@]

. Recall that in the CoDeSysPLC 7 = AT % QW4T DINT, (% registers =) [CHANMEL ()]

Configuration we created an integer variable ©~ i AT %OW49: DINT, (* registers *) [CHAMMEL (@3]
at % QW41 called hmi_diOutputValue1. This @ P AT %OWS1: DINT; ¢ registers =) [CHANMEL ()]
will be a value that we update inourPLC ¢ AT %053 DINT, ¢ registers *) [CHAMMEL (G
program and display onthe HMI. e AT %OWES: DINT, ¢ registers *) [CHANNEL ()]

. In PLC_PRG add a run that adds 10000to ¢ AT %QWST: DINT, (" registers *) [CHANNEL ()]

hmi_diOutputValue1 and stores the resultin AT SBCWAEE: DINT, (* registers *) [CHANMEL (Q)]

hmi_diOutputValue1. This will cause
hmi_diOutputValue1 to increment until it
reaches 2147483647 at which point it will
wrap around to -2147483648 and start
incrementing again.

. Download this to the SMLC

ADD
EM

10000 ——nhimi_dioutputvaluet

hmi_dioutputyaluet -
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Double Integer data display

. In Designer insert a Numeric Field onto the
page

. Set the Width to 12

. Press the ... to edit the Data Field
Properties

. On the Data Field Properties page set the
Address Offset to 400041 (corresponding to
%QW41 in the SMLC’s PLC Configuration)

. Set the Data Format to DBLE WORD(Bin)

. Download this program to the HMI and
verify that the value updates.

Reference

[ata Type

Holding Reqister

Address Offset  Address Reference

[400041 E |HREG400041

[rata Format
DBLE wWORDEinl =)
0K I Cancel | Help |
11/18/2005 SMLC/EXOR HMI Tutorial 22

rrev 2
G I i i
999999999999 ENeral | Text I Hangel Scallngl ﬁttnbutesl
Style Format
i R B QQM ¢ Decimal Hexadecimal
Sele B AAASCI {*" Signed " Unsigned
.
-] [ Fised point  Flacement [0
B width [12 Height [1
stfa I
o 8 Reference
ighle  Recipe € Index
. [HREG00041 =]
B
Th 0k I Cancel | Aoy | Help |
Data Field Prooerties llﬁl




Double Integer data input

. In the next example we want to enter an
integer data value on the HMI and have it
appear in the SMLC program.

. Recall that in the CoDeSys PLC
Configuration we created a double integer
variable at %QW43 called

~HhlModbus Interface (RTU Serial TGP Etherneti[F ]
--------- Modhuswatchdaog AT W0 INT, & HMIMMadbus watchn

E--+20 DINT variables[VAR]

hmi_dilnputValue1.

. The value entered on the HMI will show up
here.

>

hmi_diQutputalue! AT %CWA1: DINT, F registers
hmi_dilnputYalue AT %4 3: DINT, * registers ?
AT ehda: DINT; * registers =) [CHAMMEL {Q))]
AT %oMyAT: DIMNT; * registers = [CHAMMEL {Q)]
AT A9 DINT; * registers =) [CHAMMEL {Q))]
AT %oy 1: DIMNT; * registers = [CHAMMEL {Q))]
AT a3 DINT; * registers =) [CHAMMEL {Q))]
AT ®ohyas: DIMNT; (* registers = [CHAMMEL {Q))]
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b 2ix

DOU ble Integer data Input 999999999999 Generall Text I Hangel Scalingl .ﬁ.ttributeal
Style Faormat
«  In Designer insert a Numeric Field onto the o o I i | * Decimal " Hexadecimal
ele r B ST ' Signed = Unsigned
page ! o
+  Setthe Width to 12 and then press the ... to —— 8[| ' Sine ™ Fised point  Flacerent [0
edit the Data Field Properties — . | T el
— I gight I'I
+  On the Data Field Properties page set the srfel a “d‘\ —
Address Offset to 400043 (corresponding to i = iale € Recipe € Iredes
0, : ) . .
% QW43 in the SMLC'’s PLC Configuration) R —

. Set the Data Format to DBLE WORD(Bin) =
. On the Range tab enable Read/Write \ y ok | comel | iob | Heb |

Mumeric Field Properties x| Data Field Properties Blx

Feference

Generall Text HEHQEI alingl Attributesl

Arccess
[rata Type Addrezs Offzet Addrezz Reference

© ReadOny & Read/wite Holding Riegister fso00s3 [ [HREG#00033
Range [rata Format

Mir: {* Constant © Reference DBELE WORD(Bin) j

|-21 47483647 J Limit  -2147483647

Maw O Constant € Reference

|21 47483647 J Limit 2147483647

1]8 I Cancel | Apply | Help | Ok, I Cancel Help |
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Floating point data display

. In the next example we want to display an
integer value from the SMLC program on
the HMI.

. Recall that in the PLC Configuration we
created a real variable hmi_rOutputValue1
at %QW122. This will be a value that we
update in our PLC program and display on
the HMI.

. In PLC_PRG add a run that adds .01 to
hmi_rOutputValue1 and stores the result in
hmi_rOutputValue1. This will cause
hmi_rOutputValue1 to increment until it
reaches the maximum floating point value at
which point it will wrap around to the
minimum floating point value.

----- Hilodhbu
......... Ml:”jb

g Interface (RTU SeriallTCP Ethernefi[F <]
ustatchdog AT a0 INT, (5 HMImodbos watchdog

B STRING variable[VAR]

hmi_rCutputvaluel AT %W 22 REAL, & registers =)
hmi_rinputfalue! AT %1 24 REAL; (* redisters ) [
AT %001 26: REAL; (* registers *) [CHAMMEL {213]
AT %0128 REAL; * registers *) [CHAMMEL (G1)]
AT %001 30: REAL; (* registers *) [CHAMMEL {213]
AT %0132 REAL; * registers *) [CHAMMEL (G1)]

ADD

EM
0.014 ——himi_routputyalue
hmi_routputvalue -
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rrev 2

Floatlng pOInt data dlSpIay 9999999 9999 GEHETE"' Text | Hangel Scalingl .t'-‘-.ttrituutesl
Style Farmat
«  In Designer insert a Numeric Field onto the ™ B R T i | ' Decimall € Hevadecimal
page Sele B AAASCH % Sigred ) Wnsigned
] Y
. Set the Format to Fixed point and select the — o » ¥ Fisedpoint  Placement [4
desired number of decimal places, in this .
example 4. g erfan > widh [12 Height [1
. SettheWidthto12 — || | ¢ e
«  Press the ... to edit the Data Field o b Ve 18 Roupo @ Taet
Properties : r_L [HREGADOTZZ —> |
«  On the Data Field Properties page set the o ok | Cance poh | He |

Address Offset to 400122 (corresponding to
%QW122 in the SMLC’s PLC Configuration)

. Set the Data Format to FLOAT

Data Field Properties ﬂﬂ

Refersmee

[ata Type Address Offset Address Reference
Holding B egister |4EID1 22 E |HF|EG4EIEI1 22

[rata Format

FLOAT =]

0k I Cancel | Help |
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Floating point data input

. In the next example we want to enter an

integer data value on the HMI and have it .. Hiliodbus Interface (RTU SerialiTGP Ethemet[F1]

appear in the SMLC program. - WodbusiWatchdog AT %GWE: INT; (* HMIModhus watchdo,
«  Recall thatin the CoDeSysPLC B A0 INT variables[VAR]

Configuration we created a real variableat @ 20 DINT variables[vAR]

%QW124 called hmi_rlnputValue1. The
value entered on the HMI will show up here.

= :20 REAL variahles[VAR]

--------- himi_routputvaluet AT %OW1 22 REAL, (F registers *
... hmi_rinputvaluet AT %01 24 REAL, * registers )
--------- AT %W 26: REAL, (* registers ) [CHAMMEL (G}
--------- AT %GW128: REAL, (* registers *) [CHAMMEL (G}
--------- AT %130 REAL, * registers ) [CHAMMEL (G}
--------- AT %132 REAL, (* registers *) [CHAMMEL (G}
--------- AT %WW134: REAL, * registers ) [CHAMMEL (G}
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Floating point data input

11/18/2005

Previ
9999999, 9999 Generall Text I Hangel Su:alingl f—'«ttribute&l

Numetric Field Properties e |

In Designer insert a Numeric Field onto the cele
page
Set the Width to 12, enable Fixed point, set

the Placement to 4 and then pressthe ...to —

edit the Data Field Properties =ty

On the Data Field Properties page set the
Address Offset to 400124 (corresponding to
%QW124 in the SMLC’s PLC Configuration)

Set the Data Format to FLOAT

On the Range tab enable Read/Write

Style Format
e BQIEM = Decimall £ Hexadesimal
| AR LS % Signed = Wnzigned
o#
¥ Fized point  Placement |4_
Size

i width [12
rr »

Height I‘l

# Reference

¢ PLC ¢ “arable ¢ Recipe ¢ Index

e [HREGA400124 [

h ok I Cancel Apply | Help

iela 9 i il
Numeric Field Properties Blx Data Fielo (SR 2lx]
; ; Referahice
Generall Text Flangel Secaling ¢ Sttributes
Access X Data Twpe Address Offzet Address Reference
£ ReadOry & Readiwiite Holding Register j400124 E [HREG400124
Data Format
Range
Mirn: € Comstant { Refersnce IFLDAT j
|-3.4D2823E+I338 J Limit -3, 402823E+038
Max: € Comstant ¢ Refersnce
|3.4D2823E+038 J Limit  3.402823E +038
0k I Cancel | Help |
0k I Cancel | Ll | Help |
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String data display

----- Hiiodbus Interface (RTU SerialfTCR Ethernet)[F (=]

o In the next example we want to display an --------- mModbushWatchdog AT %000 INT, (5 HilModbus watchdog word =) [CHAMT
string value from the SMLC program on the B~ 40 INT variahles[VAR]
HML, B 20 DIMT variahles[WAR]

«  Recall that in the CoDeSys PLC B4 STRING variable[VAR]

Configuration we created a string variable at ————pNimi_sMsg AT %QWE1: STRING; (* registers =) [THANNEL (Q)]
%QW81 called hmi_sMsg. This will be a © B AT %EB243: BYTE, (* string padding - do not use *) [CHAMMEL (2]

value that we update in our PLC program
and display on the HMI.

. In PLC_PRG add logic that fills the [ipeseaset RPAD
hmi_SMSg Variable W|th three different v This is the first message String'—g'rl\'JR ——-hmi_shsg
strings depending on which input condition Bl

is true. We use the RPAD function from the
OrmLibMisc library rather than a simple

MOVE block so we can pad the end of the

string with spaces out to the maximum hrmi_biessage? FFAD
string length supported by the EXOR of 40 | — — N .
This is the second message sting'—5TR ——hmi_sMsg
characters. 40-LEN
“|{CHR

. The 3rd string we make dynamic by
concatenating an ever changing value.

hmi_bhizszagel READ
— | : : EM

COMNCAT This is the third message == ', INT_TO_STRINGthmi_iOutput®alue 114 5TR ——hmi_shizg

40-{LEN

"'HCHR
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Numeric Field Properties el |

GEﬂEffﬂl Tent I Hangel Scalingl .-'-‘xttril:uutesl

Strlng data dlsplay Style Farrnat
99 Mumeric = Decimal £ Hexradecimal

«  In Designer insert a Numeric Field onto the A~ < gierzd ) Unined
page . ™ Fired point  Flacement II:I_

«  Select Style ASCII

- widh[40 Height ||

. Set the Width to 40 and then press the ... to “ =
edit the Data Field Properties —_— Reference _ _

«  On the Data Field Properties page set the QL @ el @ nds
Address Offset to 400081 (corresponding to |HREG 400081 R ||
%QW381 in the SMLC’s PLC Configuration)

° Set the Data Format to ASCII k. I Cancel | Ay | Help |

Data Ficld Properties i |
Reference
Data Type Address Dffset  Address Reference
Halding Fregister [400081 E [HREG 400081
Data Farmat
ASCII =]

QK I Cancel | Help |
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String data display - adding a selector switch

= 2
. Now lets add a selector switch to choose between the Msy2 _
three string messages Msgl  Moya| 5o | Layout| atiutes] Coctor |

«  In Designer insert a selector switch onto the page. % S;E feton
Found
. Set the number of states to 3 T N )30 Found s L E=
«  For each state go to the Data Field Properties and set 2 g;‘;c’;ﬁ'igb R PR T
the Address offset to 400001 (%QW1), select BIT for o o Custom
the Data Format and set the Bit Offset at 3, 4 and 5 o Feef [HREG400001.03 =
respectively for the three states. This corresponds to Y cor ]
%QX1.3, %QX1.4 and %QX1.5 in the SMLC PLC ]
Configuration ¥ Dizable Cyclic Refresh
e
Reference Ms
| @ ] I Cancel | Help
Data Type Address Offset Address Reference
Holding Register 4000 E |HREG400001.03
Drata Format Bit Index States [E = e -
BT = = o tates £ = states [§ =
1 2 | 2 | 1 | B 3 |
Format Ref IHHEG4DDDD1.D4 J Aef IHHEG4UUUU1.UE J
% Sigried © Wnsigned
Calor I:ll '| Color I:Il '|

Ok, I Cancel Help
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Our final screen layout

Bit IA0 (BOOLY . . . .| . .| Integer data (INT> & .
o bl iDutputValuel D0 999993
Chmi_bPBh hmi_bPLh_ N
] L | hmi_ilpputValuel © 999999
1.—| _______ e ;
T il | . | Double Integer data (DINT) |
R oo i diDutputValuel | 999999999999
q 2l . | hmiodilnputValuel S 999999999993
........ o T e
R S | Floabing point data (REALY D
q B . | hmiorOutputValuel S 9999999, 9993
__________ oo L hmispInputValuel o 9999999, 9993
s do L 4
Ms D
Msgl _ Msg3 ~ JSCII data (STRINGY D
\ .. hmi_slsg RAARAARARAARAARRARRARRARAARAARARAARRARRR
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Dealing with Retain/Persistent HMI variables

. The SMLC initializes all of its I/O in the PLC Configuration at powerup including the HMI registers.

. If we want to have HMI variables be retained and/or persistent we will need to copy the HMI variable to
retain/persistent variables every scan of our program and we will also need to copy the retain/persistent
variables to our HMI variables once after powerup.

. To make this simpler we will create two user-defined function blocks: CopyHMItoRetain and
CopyRetainToHMI.

. For this example the variables we will be concerned with are hmi_ilnputValue1, hmi_dilnputValue1 and
hmi_rinputValue1 but this example can easily be extended to include other HMI variables.

. In the first rung of our program we will copy the retain/persistent variables to the HMI variables on the rising
edge of the Execute input (which will occur on the first scan of our program after powerup).

After powerup we will copy the contents of the retain variables. This function block delays a small amount of time before
setting the Done output.

CopyRetainToHMI

CopyRetainTaoHMI ’ ‘ hHMMarsFestared
HExecute Cone { { }

. In the last rung of our program we will copy the HMI variables to the retain/persistent variables. Note that we
do this every scan after the CopyRetainToHMI as completed.

CopyHMItoRetain

CopyHMItoRetain
I I Enable Cone

bHMIVarsRestored
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Declaring the retain/persistent variables

. On the Global Variables section of the
Resources tab declare our three variables in a
section as shown.

. By convention we prefix the variable names
with gnv_ which stands for “global non-volatile”.

ﬁ] File Edit Project Imsert Extras Online  Window Help

2|=8| B|®)|ed a5 & [5[0[%w]

TE.—, Fesources
B3 Global Variables
""" . Global M ariables

P . Wariable_Configuration [
B[ fibrary lecSfe.lib 7.7.04 0317
B[ library ommlibdry. lib 28.7.05 O7:
&2 library omiibmisc.lib 7.6.05 09:
D library armhibutilib 7.6.05 09: 24
-] library SMLC.Ib 9.9.05 03435
-3 library Standard.ib ¥.7.04 031
-2 library 5 SLIBCALLBACK. LIB
(20 library SysLibRte.lib 24.9.04 02
-3 library Sy=LibTime.lib 24.9.04 (
B[ fibrary UL lib 15.6.05 10:51:35
Alarmn configuration

0001

VAR _GLOBAL

noooz

ooo3

EMD_WAR

0oo4

ooos

VAR _GLOBAL RETAIN PERSISTENT

0oos

oy _ilnputyaluet: IMT;

noay

orv_dilnputvalue1:DIMT;

ooos

orv_rinputvalue 1 REAL;

ooo4

EMD_WAR

oot1o

0011

not12

0ot13

0ot14

0ot15

0016

0ot17

noot1a

oo14
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CopyRetainToHMI Function Block source

D0M[FUMCTION_BLOCIK CopyRetainToHM|

. Lets examine the CopyRetainToHMI function block 0002AR_IMPUT
«  On the rising edge of the Execute input (which will gggi EN;“S;LSE:EDDL;
happen on the very first scan of our program) start a 100 DODEIVAE OLTPUT
msec timer. 000E Done:BOOL;
«  The timer is required because the SMLC initializes all of 00O7END_VAR
its inputs at powerup and this is done by another task ggggWFLDMEHEEUtE_EDDL:FALSE_
and may not be completed by the time our first scan D00l torwvait: TON: '
runs. By delaying 100msec we can be certain that this 0011  bStarted:BOOL = FALSE,
task has completed. 0012 EMD_WAR
. After the timeout has completed we copy the contents of aots |
the HMI variables to the retain variables and then turn
. 0001)IF Execute AMD NOT bOldExecute THEM
on the Done output. You should use this Done output to D002  tonWaitiN=TRUE . PT=6100ms);
control when you start copying the HMI variables into 0003  bStarted = TRUE;
the retain variables. O004|EMD_IF

000S(tonwait);

OO0G(IF tonmdiait. & ARD hStarted THER

ooay hmi_ilnputyaluel = gmv_ilnputvaluet;
noog hmi_dilnputvalue! = gnv_dilnputyaluet;
o4 hmi_rinputyaluel = gnv_rinputvaluel;
o110 hStarted = FALSE;

O011(ERD_IF

001 2Done=Execute AMD tontait.Q;

0013 hOldExecute =Execute;

0014
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CopyHMIToRetain Function Block source

. Now lets examine the CopyHMIToRetain function block
source.

. If the Enable input is True then we copy all HMI variables
to their retain equivalents.

. You should do this every scan after the
CopyRetainToHMI has completed.

11/18/2005 SMLC/EXOR HMI Tutorial

0001

FURCTION_BLOCK CopyHMItoRetain

nonz

VAR INPUT

0oo3

Enahle:BOOL;

0004

END_WAR

0005

WA _CQUTPUT

000g

Daone:BOOL;

noav

END_WAR

noog

KAt

nong

END_WAR

004 n

ETN

0001

IF Enable THEM

nooz

grv_ilnputvaluet = hmi_ilnputyaluet;

0oo3

grv_dilnputalue! =hmi_dilnputyalue?;

0oo4

grw_rinputvaluel =hmi_rinputvaluet;

0005

EMD_IF

0o0g

Cone=Enahle;

noay

noog
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Final SMLC program source for PLC_PRG

Q00FROGRAM FLC_FRG
000 2fWAR
onon3, CopyHMItoRetain: CopyHMItoR etain;
onon4 CopyRetainToHMI: CopyRetainToHMI;
0005, hHMIVarsRestored: BOOL,
O00B(EMD_WAR
nnoT
T
nooq
After povwerup wie will copy the contents of the retain wariakles. This function block delays a small amount of time hefore
setting the Done output.
CopyRetainToHMI
CopyRetainToHM] hHMMarsRestored
HExecUte Dane {]
L
nooz
hmi_kbPB1 himi_kPL1
| 1 {3
11 L
noo3
hmi_bPB2 himi_kbPLZ
| 1 {3
11 L
noo4
hmi_bPB3 himi_kPL3
| 1 { )
I LY
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Final SMLC program source for PLC_PRG

11/18/2005

oona
ADD
ER
14 ——hmi_ioutputyaluel
himi_ioutputvaluet
000g
ADD
EM
10000+ ——hmi_didutputvalue1
hmi_diQutputvalue! -
ooy
ADD
EM
0.01- ——rhmi_rCutputyalue
hrmi_rOutputvaluet -
oong
hrmi_bMessagel READ
—1 | En
This is the first message sting'H5TR ——-="hmi_shisg
40-4LEN
""HCHR
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Final SMLC program source for PLC_PRG

ooog

hmi_hhessage?

RPAD
EM

— |

This iz the second message string'45TR

404LEM
"CHR

——-wHhmi_sMsg

ooma

hmi_hhessage3

RPAD
EM

— |

COMCAT{This is the third message == " INT_TO_STRINGhmi_ioutputvalue1n—-H5TR

40—LEM
"HCHR

——nhmi_shsg

oa11

hHMIVarsRestored

— |

CopyHMIoRetain

11/18/2005

CopyHMItoRetain
Enable Dane

SMLC/EXOR HMI Tutorial

39




Conclusion

. This concludes our SMLC/EXOR HMI tutorial

Ethernet (Modbus/TCP) connection

ORMEQG

MeTioN CoNTROL & NETWORKED DRIVES
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