APPLICATIONNOTE e Y YASKAWA

A World of Automation Solutions™

SUBJECT: SMC PRODUCT TO WAGO /O CONNECTIVITY
Product: SMC based products (SMC3010, SMC4000)

Summary:

This document describes how to setup and configure a distributed 1/0O system using
the SMC products that feature Ethernet ports and products from Wago. Both an
Ethernet coupler (non-intelligent) and an Ethernet Programmable Fieldbus Controller
(intelligent) 1/0O device are used. Timing differences between direct 1/O vs. Ethernet
I/O are measured. A PLS-type application is configured with the PFC.
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THE APPLICATION:

The SMC controller features connections to direct on-board 1/O, Ethernet distributed 1/0, and an
Ethernet Programmable Fieldbus Controller (PFC). The response differences between the direct
vs. Ethernet I/O is measured by an oscilloscope. The SMC will send motor position information
continuously to the PFC which will run its own ladder logic program to perform a PLS-type
operation. In this manner, 1 of 8 outputs will be assigned to a 45 quadrant.

HARDWARE LAYOUT:
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SOFTWARE LAYOUT:

Programming the SMC product

Yaskawa Y-term is used to program all of the Yaskawa
Y-Term v7.0 SMC products.

Programming Editor
Terminal Window
BootP Server

Y-term can connect to multiple SMCs over

Operating System Comm RS232 or Ethernet. Initial IP address is set via
Port Handle serial communication or Y-term BootP. After
that, all communication can be via Ethernet.

Programming the Wago Ethernet Coupler

Wago 1/0-Pro-32 I/0O-Pro-32 is used to program the Wago 842

PFC programming PFC. It conforms to IEC-61131. Programs can

software for the 750-842. be developed in Ladder, Structured text,
Instruction list, Sequential Function Chart or

Function Block. This is not used for the —342
Ethernet coupler since there is no logic
processor.

Wago BootP BootP is a program that configures the IP
address of a Wago Ethernet coupler based on
its MAC address.

Operating System Comm
Port Handle
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SETTING UP THE APPLICATION:
Below is a high-level checklist of the steps necessary to set up the application a more detailed
description follows.

1. Configure the SMC IP address using Y-Term

2. Configure the Wago Ethernet Coupler IP address using Wago BootP

3. Wago I/O configuration and addressing.
4. Program the SMC to establish an Ethernet connection to the Wago I/O
5. Program the SMC to directly manipulate the distributed 1/0

6. Program the Wago PFC to perform a PLS function based on motor position.

Configure SMC IP address using Y-Term:

First, the IP address of the computer needs to be determined in order to define an appropriate IP
address for the SMC. If the computer IP address is unknown, it can be displayed by entering
c:\ipconfig using the command prompt:

¢ Command Prompt
Windows IP Configuration

Mo operation can be performed on Wireless Metwork GConnection 3 while it has its
media disconnected.

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix . : yaskawa.
IP Address s 192.168.
Subnet Mask : 255255,
Default Gateway : 192.168.

192.168.

Ethernet adapter Wireless Metwork Connection 3:

Media State : Media disconnected
Ethernet adapter {F?42DF27-92383-484E-BYA1-E6S5F62D83C7>:

Connection—specific DNS Suffix . :
IP Address. . . . - . . . . . . . =
Subnet HMask H
Default Gateway

An IP address for the SMC must contain the same address in the first 3 IP fields and a unique
address in the 4™,
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Choose Serial port and Click Test Connection.

I/ 184 X"
- - Baud Rate _
Press

" 9500 Test Connection or Editor Only

& 19200 to continue.

32400

- . Pont © E

¢ Comm Part 1 About Yterm. .
£ Comm Part 2

" Cornrn Part 3

£ Comm Part 4 - =

" Ethernet M
y ) * EditorOnly
[w Enable hardware handshaking. : =
[v Make this default port, [after connection) Exit

Once serial communication is established, click on the Terminal Tab and enter the IP address
with the IA command.

Ex: IA 192,168,3,16

Then issue the command to burn the address to non-volatile memory.
Ex: BN

The IP address setting can always be interrogated by the command

DIA?
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F Tem Frogramming Section [ SME3010 5779 ] =%
File Edit Format Program  ControllerCommands Took Help
Dl & (=@ =20 == 4 aa
“Uniitled - [Progiam Mode] @l -Untitled - (Frogram Mode) =] ]
=)
Help "7 brogamBros | Drogen Wamines Terminal i -
j| 1A
@l 192, 168, 3, 16
NEXT
Terminal window for diect commantds TR I TE T E

Issue the reset command
‘RS

Close Y-Term and re-launch. This time, choose Ethernet connection and enter the IP address
you just configured.

7 18=4 X

- - IP Address °

Lacal IP far this PC: Press

192.168.3.143 Test Connection or Editor Only

M Ca [P - to continue.

ez vee] 3] 76
- - Port =

" Comm Part 1 : About Yterm. .. :
= Commn Port 2

" Comm Part 3

7 Cormmn Port 4 = ==
& Ethernet _lest Connection |

; ) " Editor Only
¥ Enable hardware handshaking, = =
[w Make this default port. [after connection) . Exit -

[ Force conhection to last Ethernet Handle
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You should now be able to connect to the SMC unit over Ethernet.

Configure Wago IP address using Wago BootP:
Install the BootP program from the PFC Tools CD ROM or from web site download.

Once installed, it can be found at Start, Programs, Wago Software, Wago BootP Server.

{5 WAGD BootP Server Y ] |

Statuz | |hfo | Exit |
Start |

Stop |

F

Clear window |

Click on Edit Bootptab to modify the BootP initialization file. This will allow you to assign an IP
address and a network name to a device at a particular MAC address. This procedure will
overwrite an existing IP address for the chosen device.
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Modify the last line only of the file with the desired information.
‘device name’:ht=1:ha= ‘MAC address’:ip=‘IP address’:sm= ‘subnet mask’
Ex: WagoCoupler:ht=1:ha=0030DE006368:ip=192.168.3.151:sm=255.255.255.0

Configures Ethernet coupler with MAC address 00:30:DE:00:63:68, to IP address 192.168.3.151
with subnet mask 255.255.255.0 and names it “WagoCoupler”.

Save and close the file and click on the Start Button. The program will prepare the I/O device to
re-ARP.

_ioix
Statuz | Info | Exit |
@ Info wersion 1.0.0
lF\_i;;'lr'ufc- reading "'C:\Program Files\WwWAGD Softwarehw/BG0 BootP Server\bootptab, bt
l:E,';‘Info read 2 entries (2 hogts] frorn "C:\Program FilesvWwia G0 Softwareywiabi BootP .

Stop

Edit Bnatptat

Clear window

|Edigas
[EEER)

Cycle the power on the I/O device. The IP configuration will be completed.

53 WAGD BootP Server

Status I Info I
@ Infio wersion 1.0.0
@ Info reading "'C:\Program FilesWWwWAGD SaftwareiWwAGD BootP Serverbootptab bat
@ Info read 2 entries [2 hostz) from "C:\Program Files'\\WaG0 SoftwarehwWAG0 BootP .
@ Infio recvd pkt from [P addr 222.0.99.104
(3} Infa request from Ethemet address 00:30:0E:00:63:68 Edit Bootptab |
@ Info found 192.168.3.151 [wagoCoupler) .
@ Infio wendor magic field iz 33.130.63.33 Ml
@ Info zending reply [with RFCT1048 aptionz)
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Wago Configuration and Addressing:

I/O is addressed is the key to proper application.

On power up, the I/O coupler or PFC will address the 1/0 according to what it finds to be present.

Addresses are assigned in the following order:

Analog Inputs
Digital Inputs
Analog Outputs
Digital Outputs

4

Wago I/0 configures and maps itself automatically upon power up. Understanding how the Wago

YASKAWA

A World of Automation Solutions™

The coupler follows this hierarchy no matter what order the modules are physically arranged in
the rack.

Each analog channel consumes 1 word of memory. Each digital channel consumes 1 bit.

PFC Word PFC Byte PFC Bit Memory Map Network/iPFC
Addressing Addressing Addressing Usage Accessibility
0 %IW0 %IB0, %IB1 %I1X0.0 to %IX0.15
%alVW1 %IB2, %IB3 %61X1.0 to %IX1.15 Real World Network Accass
%alW2 %84, %IB5 %61%2.0 to %IX2.15 Analog Inputs is Read Only
) . . &
thru thru thru Real World PFC Access
. . ) Digital Inputs is Read Only
255 %lW255 %IB510, %IB511 %61X255.0 to %IX255.15
256 %eQW256 %QB5h12, %QB513 SeX256.0 to %QX256.15
%AW 25T %CGB514, %0B515 %QX257 0 to %OX257 15 Network Variable Network Accass
SeQW258 %QB516, %QB517 SeQX258.0 to %QX258.15 Memory is Read Only
thru thru thru (PFC to Network) PFC Access
. . . is ReadWrite
511 SeQWET1 %QB1023, %QB1024 %6QX511.0 to %QX511.15
512 QW0 %QB0, %0RB1 %QX0.0 to %QX0.15
QW1 %QB2, %083 %X 1.0 to %QX1.15 Real World Network Accass
%eQW2 %QB4, %085 %20 to %QX2.15 Analog Outputs is ReadWrite
. . ) &
thru thru thru Real World PFC Access
: : . Digital Outputs is Read/Write
767 %6QW255 %QB510, %QB511 %QX255.0 to %AX266.15
768 %IW256 %IB512, %IB513 %61X256.0 to %IX256.15
%IW257 %IB514, %IB515 %IX257 0 to %IX257 15 Network Variable Network Accass
%6IW258 %IB516, %IB517 %IX258.0 to %IX258.15 Memory is Read/Write
thru thru thru (Network to PFC) PFC Access
. . ) is Read Only
1023 %6IW5E11 %IB1023, %IB1024 %IX511.0 to %IX511.15

For the 750-842 Programmable Fieldbus Coupler, the physical Inputs are mapped starting at
Word 0. The physical Outputs are mapped starting at Word 512. Variable memory that the logic
processor can use are mapped starting at Word 256. And finally, variable memory registers that

an external device (like the SMC) can write to begin at Word 768.

Yaskawa Electric America - 2121 Norman Drive South — Waukegan IL 60085
(800) YASKAWA - Fax (847) 887-7280

11/22/2004

10 of 24

eng/04.027/MCD




'I\?\OF'I)' IE))ll\T ILE(%-LIJ-CIZTOL\II\I DI\IlEf\I)G-II-NE ERING GROUP y YAS KAWA

A World of Automation Solutions™

Opening SMC Ethernet connections to a Wago I/0 block:

Ethernet connections with the SMC products are called “Handles”. The SMC-3010 (also called
the Legend-MC) can open up to 16 handles at one time. The SMC-4000 can open 8. Handles are
opened with the ‘IH’ command.

IH

FUNCTION: Open Internet Handle

Description:
The IH command is used when the SMC product is operated as a network master. This command
opens a handle and connects to a slave.
Each controller may have several handles open at any given time. They are designated by the letters
A through P. To open a handle, the user must specify:
The IP address of the slave
The type of session TCP/IP or UDP/IP
The port number of the slave. TCP protocol uses port 502.
Arguments: IHh =ip0, ip1, ip2, ip3 <p >q OR IHh=n<p>q OR IHh =>r Where:
Argument Minimum Maximuimn Note
h A H Internet handle
ip0 - ip3 0 255 Four bytes of IP address separated by
conunas
n -2147483648 2147483647 32 bit address alternative to ip0 - 1p3
S==C -1 (UDP) -2 (TCP) Close the handle that sent the command
== -1 (UDP) -2 (TCP) Close handles except the one sending the
command
<p 0 65535 Specifies the port number of the slave,
not required for opening a handle
=q 0 2 Set connection type; O=none: 1=UDP;
2=TCP
= -1 (UDP) -2 (TCP) Terminate connection, and handle to be
freed
? Returns the IP address as four 1 byte
numbers
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For example:

To open a TCP/IP connection to the above configured Wago 1/O block using Handle C, issue the
command:

IHC = 192,168,3,151 <502 >2

The Ethernet handle connections are viewed by going under the menu Tools, Ethernet Status.

/ SMC Ethemnet Handles Status x \
232
-2 SMC 2 « = - Connected to: -

Handle Uzage IP Address

A [TCF Slave . = 192.168.3.143 [this PC)

B |Free « {

C[TCP Mazter ("  192.168.2.151

[ [Fres (7, -

E |Free 7, .

F |Free 7, {

G [Fres (i -

H [Fres [ -

| |Free 7, .

J |Free 7, {

K [Free [ -

L [Free [, -

M |Free 7, .

M |Free - {

0 [Fres [ -

P [Free o -

Dizconnect ? : : Swap ? : : E it

The IH command also contains status variables _IHh1 through _IHh4 where ‘h’ is the handle
letter. These are useful for programmatically checking the status of the handle when
implementing proper programming technique.

_IHhO contains the IP address as a 32 bit number

_IHh1 contains the slave port number

_IHh2 contains a 0 if the handle is free
contains a 1 if it is for a UDP slave
contains a 2 if it is for a TCP slave
contains a -1 if it is for a UDP master
contains a -2 if it is for a TCP master

contains a -5 if attempting to connect by UDP
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contains a -6 if attempting to connect by TCP
contains a 1 if it is for a UDP slave
_IHh3 contains a 0 if the ARP was successful
contains a 1 if it has failed or is still in progress
_IHh4 contains a 1 if the SA command is waiting for acknowledgement from a slave
contains a 2 if the SA command received a colon
contains a 3 if the SA command received a question mark

contains a 4 if the SA command timed out

Programming the SMC using I/O set, read and Modbus commands:
Distributed Digital I/0 is extremely easy to accomplish with the SMC products. Digital outputs are

controlled using the already familiar SB and CB commands. The Wago TCP/IP connection
implements Modbus protocol.

SB

FUNCTION: Set Bit

Description:
The SB command sets a bit on the output port, slave controller or Modbus 1/0
When using Modbus devices, the I/O points are calculated using the following formula:
n = (SlaveAddress*1000) + (HandleNum*1000) + ((Module-1)*4) + (BitNum-1)
Slave address is used when the Modbus device has slave devices connected to it, and specified as
Addresses 0 to 255. Please note that the use of slave devices for Modbus are very rare and this
number will usually be 0.
HandleNum is the handle specifier from A-P (1-16)
Module is the position of the module in the rack from 1 to 16
BitNum is the point in the I/O module from 1 to 4
Arguments: SBn
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CB

FUNCTION: Clear Bit

Description:
The SB command clears a bit on the output port, slave controller or Modbus 1/O
Same addressing as SB command

Arguments: CBn

EX: SB 3000 will turn on the first digital output on the above I/O device using Handle C.
CB 3000 will turn it off.

Distributed Digital input status is read with the @IN function just as it is with local inputs.

@IN
FUNCTION: Status of Digital Input
Description:

@IN returns the status of the digital input number or variable given in square brackets. Note that the
@IN command is a function and does not follow the convention of the commands, and does not
require the underscore when used as an operand.

When using Modbus devices, the I/O points are calculated using the following formula:
n = (SlaveAddress*1000) + (HandleNum*1000) + ((Module-1)*4) + (BitNum-1)

Slave address is used when the Modbus device has slave devices connected to it, and specified as
Addresses 0 to 255. Please note that the use of slave devices for Modbus are very rare and this
number will usually be 0.

HandleNum is the handle specifier from A-P (1-16)
Module is the position of the module in the rack from 1 to 16

BitNum is the point in the I/O module from 1 to 4

Arguments: @IN [n]

EX: IF (@IN[3000]) /N'f the 1% digital input of the above 1/O device is ON
MG {EA} @IN[3000] /lprint the status to the screen

ENDIF

Yaskawa Electric America - 2121 Norman Drive South — Waukegan IL 60085
(800) YASKAWA - Fax (847) 887-7280

11/22/2004 14 of 24 eng/04.027/MCD



'I\?\OF'I)' IE))ll\T IIDE(%-LIJ-CIZTOL\II\I DI\IlEf\I)G-II-NE ERING GROUP y YAS KAWA

A World of Automation Solutions™

Analog I/O or Memory variables are implemented using the Modbus command to read and/or
write registers (words) in the distributed device.

MB
FUNCTION: Modbus
Description:
The MB command is used to communicate to devices using the first 2 levels of the Modbus protocol.

The format of the command varies depending on each function code. The function code, -1,
designates that the first level of Modbus is used (creates raw packets and receives raw data). The
other codes are the 10 major function codesof the second level that the SMC products support.

Note: All formats contain an ‘h’ parameter. This designates the handle connection number.

Arguments: MBh = a, Function, ...
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Function Meaning Example
Baw Packets MBh=-1, v, amay [ ]
Read Coil Status MBh=a 1.th amay]|
2 Bead Input Status MBh=a 2. tb, amay|[]
3 Pead Holding Registers MEBh=a 3 e ramay[ |
4 Read Input Registers MBh=a 4 eramay| |
5 Write Simgle Coil MBh=a 5 tc
6 Write Single Fegister MBh=a, 6g s
7 Pead Exception Status MEBh=a. 7, amay| |
15 Write Multiple Cetls MBh=a 15 t b, array| |
16 Write Multiple Registers MBh=a, 16, e. 1, amay | |
7 Report Slave ID MBh=a, 17, armay [ ]
Argument Description Argument Description
a Slave address h Connection handle mumber
amay | | Mame of array containing data I Number of registers
] Mumber of bits g 16 bit value
c 0 or 1 (to tum coil OFF or ON) t Starting bit number
e Starting register ¥ WNurmnber of bytes
g Register number

EX: MBC = 3,6,512, 1024

This command will write a value of 1024 into the first analog output of the Wago 1/0
device on Handle C

EX: DM Wagoln[2] /IDimension an array named ‘Wagoln” with 2 elements
MBC = 3,4,0,1,Wagoln[0] /IRead the input register at address 0
MG {EA} WagoIn[0] /IDisplay the value to the screen

This command will read the value of the first analog input of the Wago I/O device. Analog
output #1 has been wired to Analog Input #1. These values should be close to the same.
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Programming the Wago PFC using Wago-1/0-PRO 32:
Wago-1/0-PRO 32 is used to program the 750-842 Ethernet Programmable Fieldbus Controller.
This unit features not only the distributed 1/O modules, but also a local logic processor. Note that

the 750-841 is a similar PFC device, but is programmed with a different software package.

After Installation, start the program by clicking Start, Programs, Wago-1/0-PRO 32, Wago-1/O-
PRO 32.

For this example, open the PLS program by choosing File, Open and locate
“ProgrammableLimitSwitch.pro” The code listing, written in Structured Text will be displayed.

‘B WAGD-IO-PRO 32 - ProgrammableLimitSwitch.pro - [PLC_PRG (PRG-ST)] —[=] %]
Elle Edit Project Insert Extras Onlne Window Help - ﬁ'ﬂ

s e T e A e e e

0007)¢* Code for Yaskawa Dema ™)

a POUs ooz
0003|FROGRAM PLC_PRG

D005/VAR

0006  MotorPosition AT 31256 WORD;

0007  DigitalOutputitord1 AT %G1 00: WORD;

0008  OutputOffset:SET_DIGITAL_OUTPUT_OFFSET;
0008 InputOffset: SET_DIGITAL_INPUT_OFFSET,
001 0/EMD_VAR

pood 2

T |

0007)¢* Sets the digital output offset to 100 words (200 ytes); therefare, the first outputis at %o 00.0 %)
0002)IF QutputOfset EMNO = FALSE THEN

0003, QutputOffset(EM:= TRUE, DIG_OUT_OFFSET:= 2001,

O004|EMD_IF

0005|* Sets the digital input offgetio 100 words (200 bytes); therefore the firstinputi= at %M1 000 %)
OO06|IF InputOffset. ENO = FALSE THEN

0007  InputOffsetiER:= TRIUE, DIG_IN_CFFSET:= 200);

O00B|EMD_IF

vl

=]
=l
=)

(* Code for software limit switch =)

IF MotorPaosition == 0 AMD MotorPosition <= 1024 THEM
DigitalQutputitéord1:=18#0001;

ELSIF MotorPosition = 1024 AMD MotorPosition == 2048 THEN
DigitalQutputword1 =16#0002,;

ELSIF MotorPosition = 2048 AMD MotorPosition == 3072 THEN
DigitalOutputord1:=16#0004;

ELSIF MotorPosition = 2072 AND MatarPosition <= 4096 THEN
Digital Outputwiord1=15#0008;

ELSIF MatorPosition = 4096 AND MaotorPosition == 5120 THEN
DigitalOutputitdord1:=16#0010;

ELSIF MotarPosition = 5120 AMD MotorPosition == 6144 THEM
DigitalQutputityord1:=18#0020;

ELSIF MotorPosition = 6144 AND MotorPosition == 7168 THEMN
DigitalQutputword1.=168#0040;

ELSIF MotorPosition = 7168 AND MotorPosition == 8192 THEN

DigitalOutputord1:=16#0080;
Fl oF -

(2] Po..[®E Da. Vi | S0 Re. | : X
I [nd,Col1__ [DNOME [0V [READ
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=
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=
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To connect to a particular PFC at a known IP address, choose Online, Communication
Parameters...

Highlight and alter the TCP/IP address of the device. Don't forget to hit <enter> to accept the
changes. Then click OK.
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Communication Parameters

— Channels

= lacalhost via Tepdlp IEthemel_T CF_IP |
- wagol_module

- CAMopen Hilzcher M are

- CaMopen Hilscherk | IP address
- DeviceNet 1770KF | Port number

Cancel
Camrment | =

Target node IP addrezs
Target node port number

.. DeviceMet Hilzcher | Transport protocol tep Transport protocaol used
- Ethernet TCPAP Drebug level 1680000 alwaps 0, for internal use...
- Modbuz standard Bemove

- OPC Client standan
- PC Client standan
- HILSCHER Pl Inter Gateway ...
- Profibus MSAC2 Hi
- wagol_module

- wagol_module

- wagol_maodule

- 0]

Update

1t L

Next, go Online with the unit by choosing Online, Login. Start the logic processor by choosing
Online, Run.

'AGO-I0-PRO 32 - ProgrammableLimitSwitch.pro’ PLC_PRG {(PRG-5T)] == ﬂ

File Edit Project Insert Extras Onlne Window Help =7 1[
el e e e A o e

0001 MatarPosition (%h256) = 0 e

3 PoUs 0002 DigitalOutputiard T (%CiT 00 =1 ]
D003| E--Outputofs et

[0004| B--InputOfiset
(0008
[000g
(007
[
|0oog
[
[
[E .
oo 2l —
(000" Sets the digital output offset to 100 words (200 bytes); therefare) B
[0002|F OutputOfiset ENO = FALSE THEN OutpUtOfset ENG = |
(0003 OutputOfseiEN=TRUE, DIG_OUT_OFFSET= 200},
[0004|END_IF
[0005|c* Sets the digital input offset to 100 words (200 bytes), therefore, §
[D0OB|IF Inputoffset EMO = FALSE THER Inputfset ENG = (IR
(0007  InputOfisetiEN:= TRLUE, DIG_IN_OFFSET:= 200
[D00g|END_IF
|0oog
| 0010/~ Code for software limit switch =)
[D011IF MatarPosition == 0 AND MotorPosition <= 1024 THEN MotorFosition=0
(0012 DigitalQutputword =16#0007, DigitalOutputiordl =1
| 001 3|ELSIF MotorPosition = 1024 AND MotorPosition == 2048 THEN MotorFosition=10
[ 0014 DigitalQutputword1 =16#0002,; DigitalOutputword! = 1
| 001 S|ELSIF MotorPosition = 2045 AND MotorPosition == 3072 THEN MotorFosition=10
0016  DigitalOutputword1 =16#0004, DigitalCutputiiord? = 1
| 001 7|ELSIF MotorPosition = 3072 AMD MotorPosition == 4096 THEN MotorFosition=10
[0078|  DizftalOutputvord=16#0008; Digital Outputwiord1 = 1
|0018|ELSIF MotorPosition = 4096 AND MotorPosition <= 5120 THEN MotorPosition =0
(00200  Digital Qutputword1 =16#0010; Digital Outputiord? =1
[D0Z1|ELSIF MotorPosition = 5120 AND MotorPosition <= 6144 THEN MotorFosition=0
(0022 DigitalQutputword? =16#0020; DigitalOutputiordl =1
[D0Z3|ELSIF MotorPosition = 6144 AND MotorPosition == 7163 THEN MotorFosition=10
| 0024 DigitalQutputword1.=168#0040; DigitalOutputword! = 1
|D0ZS5|ELSIF MotorPosition » 7163 AMD MotorPosition == 8192 THEN MotorFosition=10

= 0026  DigitalOutputord1:=1630030, DigitalOutputivordl =1

PO..| " Da.. B Vis.. [ 32 Re.. ﬁ.:‘. et " ' , 'Igl ? ﬂ;l

[ |Lin: 1, Cal: 1 [DNONE [SIM [RUN [BF [FORCE [0V [READ
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Note that the screen has changed and now shows actual program states and values.

For our PLS example, download the file “SMC-Wago Connectivity.smc” to the SMC controller
using Y-Term. Run the PLS program by typing:

XQ #SETUP
Observe the status of the Wago PFC.

Keep in mind that if the PFC is used, the SMC would not normally write directly to the outputs.
This could cause a conflict with the 2 logic programs trying to control the same 1/0. The more
common method would be to write to a memory register as demonstrated, and let the Wago PFC
take control from there.

APPENDIX:

SMC Example Code Listing:

This program contains basic routines to demonstrate connectivity between the SMC products and
the Wago Ethernet 1/0.

#SETUP - sets initial parameters and starts the homing routine

#RELEASE - releases the Ethernet handles if they are open

#ASSIGN - opens Ethernet handles

#INIT - homes the motor to the C-Pulse

#OUTLOOP - sequences On and Off the digital outputs on an —842 and —342 coupler
#DIO-TIM - measures execution time in servo updates of direct I/O response

#EIO-TIM - measures execution time in servo updates of Ethernet I/O response

#PLS - jogs the motor and sends motor position info out to the PFC

#IOLOOP - sets bhoth direct and Ethernet outputs for response measurement with scope

#SETUP
DM WAGO[20]
UDP=1
TCP=2
UDPCONN=-5
TCPCONN=-6
ON = 0
OFF = 1
MW 1

//Tuning Parameters
KP 1.4

KD 16

Kl O

//Enable the servo
SH X

//Scale factors
mres = 8192

Yaskawa Electric America - 2121 Norman Drive South — Waukegan IL 60085
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JS #RELEASE
JS #ASSIGN
JS #INIT

EN

HRELEASE
MG {EA} "RELEASING HANDLES..."
IF(_IHB2<>0)

#REL_B
IHB=>@ABS[_IHB2]*-1
WT 1000

JP #REL_B, _IHB2<>0
ENDIF

IF(_IHC2<>0)

#REL_C
IHC=>@ABS[_IHC2]*-1
WT 1000

JP #REL_C, _IHC2<>0
ENDIF
MG {EA} "RELEASE DONE™

EN

#ASSIGN
#ASSIGNB
MG {EA} "ASSIGNING HANDLES..."
IHB= 192,168,3,150 <502 >TCP //PROGRAMMABLE FIELD COUPLER
#ASGN_B;WT 10; JP #ASGN_B, _IHB2=TCPCONN; JP #ASSIGNB, _IHB2<>-TCP
MG {EA} "HANDLE B ASSIGNED TCP'
#ASSIGNC
IHC= 192,168,3,151 <502 >TCP //ETHERNET TCP/I1P COUPLER
#ASGN_C;WT 10; JP #ASGN_C, _IHC2=TCPCONN; JP #ASSIGNC, _IHC2<>-TCP
MG {EA} "HANDLE C ASSIGNED TCP"
MG {EA} "ASSIGN DONE™
EN

#INIT
MG {EA} "Homing the motor..."

HX 1 //Halt the PLS Task (thread)
JG 1000

FI X

BG X

AM X

MG {EA} "Homing Complete"

XQ #PLS, 1
EN
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#OUTLOOP
x=2000
#0LOOP1
SB x
WT 250
X=x+1
JP #0LOOP1, x<=2007
x=3000
#0LOOP2
SB X
WT 250
X=X+1
JP #0LOOP2, x<=3003

WT 500

x=2000
#0LOOP3

CB x

WT 250

X=x+1
JP #0LOOP3, x<=2007
x=3000
#0LOOP4

CB x

WT 250

X=x+1
JP #0LOOP4, x<=3003

EN
#DIO_TIM

dstartt = TIME

SB 3

#WT_DI; JP #WT_DI, @IN[3]<>ON
dstopt = TIME

dtdiff = (dstopt-dstartt)*1000/1024
MG {EA} "DELAY TIME = ", dtdiff
CB 3

EN
#EI10_TIM

estartt = TIME

SB 2000

#WT_El; JP #WT_EI, @IN[2000]<>ON
estopt = TIME

etdiff = (estopt-estartt)*1000/1024
MG {EA} "DELAY TIME = ", etdiff
CB 2000

EN

4

YASKAWA

A World of Automation Solutions™
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4

//PLS Operation
#PLS

//Start moving the motor
JG 2*mres

BG X

YASKAWA

A World of Automation Solutions™

//Send motor position out to the Wago PFC, this also adds
//speed compensation by sending an advanced motor position

//based on the motor velocity

#SENDPOS
SB3
MBB=2,6,768,@FRAC[_TPX+(_TVX/200)/mres]*mres
CB3

JP #SENDPOS

EN

#10LOOP
SB3;SB2000;SB3000
WT 20
CB3;CB 2000;CB3000
WT 20
JP #10LOOP

EN

Wago PFC Example Code Listing:

B WAGOD-IO-PRO 32 - ProgrammableLimitSwitch.pro - [PLC_PRG (PRG-5T}]

Eile Edit FProject Insert Extras Onlne Window Help

18] x]
1B x|

Bl = e e A e

=)
=
=

(* Code for Yaskawa Demao ™)
= POUs 0002,

=
=
=
o

FROGRAM PLC_PRG

=
=
=
=

=
=
=
&
=

AR
MotorPosition AT %0356 YWORD,
DigitalOutputord1 AT %CiA 00 WORD;
OutputOfiset :-5ET_DIGITAL_OUTPUT_OFFSET:
InputOffset SET_DIGITAL_INPUT_OFFSET,
EMND_VAR

=
=
=
=1

=
=
=
=

=]
=
=
=1

o
=}
=}
=)

=
=
=

=
=

:

4

I

=
=
=
(=]

IF DutputOfset ENO = FALSE THEM
OutputOffset(EN:= TRUE, DIG_QUT_OFFSET= 2007,
EMD_IF

=
=
=
o

=
=
=
=

=
=
=
5

=
=
=
=1

IF Inputofiset ENO = FALSE THEN
InpUtOTfsetiEN:= TRUE, DIG_IN_OFFSET:= 200}
END_IF

o
=}
=}
=

=]
=1
=1
D

=
=
=
=)

=
=
=

(* Code for software limit switch =)

IF hotorPosition == 0 AMD MotorPosition == 1024 THEN
DigitalOutputord1:=16#0001;

ELSIF MotorPaosition = 1024 AND MatorPosition <= 2048 THEN
Digital Outputwiord1=16#0002;

ELSIF MotarPosition = 2048 AMD MotorPosition == 3072 THEM
DigitalQutputityord1:=168#0004,;

ELSIF MotorPosition = 3072 AMD MotorPosition == 4098 THEN
DigitalOutpubord1.=16#0008;

ELSIF MotorPosition = 4096 AND MatarPosition <= 5120 THEN
DigitalOutpubord1:=16#0010;

ELSIF MatorPosition = 5120 AND MaotorPosition == 6144 THEN
DigitalQutputityord1:=18#0020;

ELSIF MotarPosition = 6144 AMD MotorPosition == 7168 THEM
DigitalQutputword1.=168#0040;

ELSIF MotorPosition = 7168 AND MaotorPosition <= 8192 THEN
DigitalOutputord1:=16#0080;

ELSE
DigitalOutputitéord1:=168#0000;

EMND_IF

KIN

=]
=

=]
=
s}

=
=
w

=
=
=

=]
=}
I

=
=
@

=]
=
=i

=]
=
@

=]
=
@

=]
=
=
=

=)
=]
=

=
=
=
]

=
=
=
)

=
=
=1
=

=
=
=]
0

=
=
=]
&

o
=}
=
=

=]
=1
(=)
@D

=
=
=)
=)

=
=
=)
=

(2] Po..[®E Da. Vi | S0 Re |

* Sets the digital input offzet to 100 words (200 bytes); therefore the first inputis at %0 00,0

»

all

|Lin: 1, Cal: 1

[ONONE [0V [REED
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Oscilloscope Traces:

Tek (LA 12.5ks /s

[1-+ 4

2 acgs 571 0.000 voc

owv ]

20ms Chl ~

[1-+ 4

-10 ¥

52 acgs 501 0.000 voc

11

-10 ¥

% YASKAWA

A World of Automation Solutions™

CHL1 is Direct Output from SMC

CH2 is Ethernet output on Wago

SMC executing the #IOLOOP routine.

There is only about a 4 msec lag on the
Ethernet outputs.

CHL1 is Direct Output from SMC

CH2 is Ethernet output on Wago

SMC executing the #PLS routine

This identifies the loop time of the sample
program used to output the motor position
to the Wago PFC. From this we see that it
takes about 5 msec to execute the Modbus
Write (6) command.
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Tek [T1GH 500 545 3 ACgs D 0.000 voC

+ 10V ch2 o MS00ms Chi ~» -10 ¥

Tek [T1GH EkS'.rs 17 Acgs D 0.000 voC

+ 10V ch2 10w M S0ms Chi 2 -10 ¥
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CHZ1 is Direct Output from SMC

CH2 is Ethernet output on Wago

SMC executing the #PLS routine

This shows the result of the PLS program
with the motor running at 2 rev/sec. The
SMC feeds the motor position to the Wago
PFC. The Wago then executes its logic
program to activate the outputs.

CH1 is Direct Output from SMC

CH2 is Ethernet output on Wago

SMC executing the #PLS routine

This shows the result of the same PLS
program except with the motor running at
20 rev/sec. The frequency is very
consistent even though the width is starting
to vary.
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