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Warranty

All products manufactured by ICPDAS Inc. are warranted against defective

materials for a period of one year from the date of delivery to the original purchaser.
Warning

ICPDAS Inc. assumes no liability for damages consequent to the use of this
product. ICPDAS Inc. reserves the right to change this manual at any time without
notice. The information furnished by ICPDAS Inc. is believed to be accurate and
reliable. However, no responsibility is assumed by ICPDAS Inc. for its use, or for
any infringements of patents or other rights of third parties resulting from its use.
Copyright

Copyright 1997-2008 by ICPDAS Inc., LTD. All rights reserved worldwide.
Trademark

The names used for identification only maybe registered trademarks of their

respective companies.
License

The user can use, modify and backup this software on a single machine. The
user may not reproduce, transfer or distribute this software, or any copy, in whole

or in part.

Technical Support
If you have problems about using the product, please contact ICP
DAS Product Support.

Email: Service@icpdas.com
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1 Introduction

ET-M8194H is an Ethernet based 4-axis stepping/pulse-type motion controller and uses
Modbus TCP/IP as a communication protocol between client and server. This intelligent
motion controller also has a variety of built in motion control functions, such as 2/3- axis
linear interpolation, 2-axis circular interpolation, T/S-curve acceleration/deceleration,
various synchronous actions and automatic homing. While driving the motors the motion
status and other 1/O status can be monitored via Ethernet. The ET-M8194H is suitable for
general-purpose motion applications.

ICPDAS provides a large variety of functions and examples to reduce the programming
effort of the system developer, making it a highly cost-effective solution for motion
builders.

EzMove is a utility assisting the user in writing macro programs and in getting familiar

with the ET-M8194H and its motion commands. Furthermore it can be used for motion
monitoring and tracking of the motion path.
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2 Wiring

2.1 Electrical Wiring

Power requirement 24 ~ 30 V/DC
Attach the earth wire to the IGND screw terminal and the power cable (+24 VVDC) to the
+VS screw terminal as indicated in Figure 1.

Power Supply
+24 VDC

-IGND
:!..i_as

DC +10-36V

ET-M8194H

Figure 1: Power supply wiring

2.2 Ethernet connection

The ET-M8194H module can be accessed by the PC in two ways:

Method 1: Connecting to the Local Area Network (LAN)

Plug one end of the RJ-45 internet cable to one the Ethernet switch ports (Portl or Port2)

of the ET-M8194H module and the other end to a Switch/Hub of the local area network.
Switch/Hub Switch/Hub

ET-M8194H
J

Ethernet
Figure 2: ET-M8194H in a local area network
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Method 2: Directly connecting the ET-M8194H with a PC

The computer and ET-M8194H can be directly connected with a crossover cable. It
hardwires the Ethernet transmitter on the computer to the receiver on the ET-M8194H
device. As a result a crossover cable does not have delays caused by collisions; data can
be sent in both directions simultaneously.

Ethernet

cross-over

ET-M8194H

CROSSOVER ET_MS194H

X+ (D (D TX+
™- @ @) TX-
RX+(3) ’ (3) RX+
RX- (&) () RX-

Figure 3: Crossover connection
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3 ET-M8194H Toolkit Installation

Step 1: Insert the “MACHINE AUTOMATION” DVD in your DVD drive. The
Setup program should start automatically. In case the wizard fails to start
double click the “Launch” execution file on the DVD.

Step 2: Select “Install ETM Series” from the list.

MACHINE,AUTOMATION

Install PC-based Products
Install PAC Products

Install eVC SDK

Install EzProg-l

Install ETM Series
Browse CD Contents
View Our Website

Contact Us

Step 3: Select “Install ET-M8194H":
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Install ETM Products

Please choose a development kit to
install. Install ET-M8194H

Step 4: Click Next.

‘Welcome to install ET-M8194H Toolkit v1.0

The InstallShield® Wizard will install ETMB124H on your computer. To continue, click Next.

Step 5: Click Next. To guarantee consistency of the system it is recommended not
to change the destination folder.
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ICPDAS ET-MB194H Toolkil Setup

Install ETMB194H to:

CAICPDAS\ET_MB194H\ m

Step 6:  Click “Install” to install the ET-M8194H software package.

ICPDAS ET-MB194H Toolkil Setup

Click Install to begin the installation.

I you want to review or change any of your installation settings, click Back. Click Cancel to exit the wizard.

Step 7: Click Finish.

http://www.icpdas.com ET-M8194H Getting Start VV 1.0 9+




ICPDAS ET-MB81949H Toolkit Setup

InstallShield Wizard Complete

The InstallShield Wizard has successiully installed ETM8194H. Click Finish to exit the wizard.

After the installation process has finished the required manuals, libraries, utility and
examples are located in the C:\ICPDAS\ET_M8194H directory.

= S ocal Digk (C:)

= [ ET_Ms194H
® () API_Lib_Demo
® () EzMove_Utility

() Manual
® () Other
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4 Network Setting

Before it is possible to communicate with the device over the network it is necessary to
set the main network configurations. This can either be done via a RS232 connection or
via Ethernet.

41.1 Setting via RS232

The following steps describe the procedure for setting and reading the network
configuration from the ET-M8194H device via COM port.

Step 1:  Connect the ET-M8194H module to the COM port of your PC by following
Figure 4. (If your PC does not have a COM port ICPDAS provides a USB
to RS232 converter: 1-7560).

CA-0910

GND: PIN 5

Com Port

l—t TX: PIN 2
RX: PIN 3
GND
+24V

DC +10~36V

(PC)

(ET-M8194H)

Figure 4: Connecting to COM port

Step 2:  Switch the ET-M8149H device off.

Step 3:  Set the dip switch to “Init” (Figure 5).

http://www.icpdas.com ET-M8194H Getting Start VV 1.0 11+




Sys TxD RxD

elele)

Lty

Run I

( Dip Switch - Init)

Figure 5: Set the dip switch to “Init”.

Step 4:  Switch the ET-M8149H device on.
Step 5:  Start the EzMove_UTtility.

Step 6:  Open the “Network Setting By COM Port” dialog window:
Click Setting 2ET-M8194H By COM Port 2 Network...

SEmilae® Graph Help

Timeout, .. ! | — ‘ ‘
Create MP Call MP/|.
MODBLUS Response # I '\j ﬁ

ET-MB194H Sefting | —
- By COM Port_ »

Update Firmware. ..

Metwork. .. ‘

Figure 6: Open network configuration page

Step 7:  Select the PC COM port to which the ET-M7184H is connect.

(x|

Network Setting By COM Port

Network Setting of ET-M8194H
COM Port: [COM1  ~ Get

Pl sl

Mask: | N | Default

Gateway: | | | | Help

Fl

| Exit

Read ET-M7184H network setting:
Step 8:  Click the “Get” button to read the device network setting.
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Set the ET-M7184H network:
Step 9:  Enter IP address, mask and Gateway. Click the “Set” button to download
the new setting to the device.

Step 10: Switch the ET-M8149H device off.
Step 11: Set the dip switch to “Run” (Figure 7).

Sys TxD RwD

O(‘)O

L |

lRunl

( Dip Switch -- Run)

Figure 7: Set the dip switch to “Run”.

Step 12: Switch on the device. The device can now be accessed via the new network
IP address.

4.1.2 Setting via Ethernet

The following steps describe the procedure for setting and reading the network
configuration of the ET-M8194H device via Ethernet.

In order to configure the ET-M8194H over the Ethernet it is necessary to know its IP
address. If the IP address is unknown consult chapter 4.1.1 for retrieving the IP address.

The ET-M8194H default factory network setting is as follows:

IP: 192.168.0.16
Mask: 255.255.255.0
Gateway: 192.168.0.254

Step 1: Start EzMove_Utility.

Step 2: Open the “Connect” dialog window:
Click “Connect->Connect to ET-M8194H...”.

Step 3: Enter the device IP address and click “Connect” (Figure 8).
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Connect 6]
Connect To ET-M8194H Module:

Server P : ‘192.168.0.16 Connect

Figure 8: Connect to ET-M8194H

Step 4: Open the “Setting by Ethernet” dialog box.
Click Setting>ET-M8194H Setting—>ByEthernet...

ET-M8194H Setting by Ethernet

Network T IP Security

Network Setting

P:{ 10| o | o | 171 Get Setting

Mask: | 255 | 255 | 255 | O Set

Gateway: | 10 | 0 | 0 | 254 |

Caution
Set IP, Mask or Gateway carefully to avoid no access to the

remote ET-M8194H.

Exit

Figure 9: ET-M8194H network setting via Ethernet

Read ET-M7184H network setting:
Step 5: Click the “Get Setting” button to read the device network setting.

Set the ET-M7184H network:
Step 6: Enter IP address, mask and Gateway. Click the “Set” button to download the new
setting to the device.

The new setting will immediately take effect.
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5 LED Description

oXere
1

Lt [y
Port1 g |
| o |'£ é '
@
[ETLE] F—-’;
T
4

Parid

Wi i—'-—-..J-

NeT ) O mop

£]

LED Status | Description
on Device is switched on and the firmware is running
Sys flashing | Device is switched on but the firmware is not running
off Device is switched off
Tx flashing | Data is transmitted by the ET-M8194H via RS232
off No data is send by the ET-M8194H via RS232
R flashing | The device is receiving data via RS232
X ——— -
off No data is being received
on Device is connected to Ethernet
NET flashing | Data is being transmitted via Ethernet
off Device is not connected to the Ethernet
on Module i-8094H is plugged into the ET-M8194H device
MOD flashing ?m_odule different than the i-8094H is plugged into the ET-M8194H
evice
off No module is plugged into the ET-M8194H device

Table 1: LED description

The LED on the i-8094H module is described in the Quick —Start manual for the i-8094H.
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6 EzMove Utility

The EzMove utility is written for the Windows operation system with a screen resolution
of 1024x768 and a DPI setting of 96 dpi.

ET-M8194H

| Bownload WP >
MDDBuarrcP

Ethernet

The communication protocol between the master (PC) and the ET-M8194H slave device
is Modbus TCP/IP. It is important to notice that according to the Modbus protocol only
the master can initiate transactions and the slaves only respond to a request of the master.
A slave never initiates a transaction and always responds to or confirms a master request.
The user can exchange data with slave in two ways:

— Call the motion APIs of the ET_M8194H_API library. These APIs
automatically convert the motion commands into the correct Modbus TCP/IP
data format. The programmer therefore does not need to have any knowledge
of the protocol and can focus on programming the motion control. The
ET_M8194H_API library can only be used on a Window OS platform.

— If the master is running on a non-Windows based OS the software developer
has to first convert the motion command with its parameter into the correct
Modbus message as described in the manual ET_M8194H_Manual before
sending it to the slave device.

Purpose of EzMove:
» Getting acquainted with the motion control commands
» Understanding the Modbus data format for the motion control commands
» Downloading and testing of single motion commands or a batch of motion
commands.
» Assist the customer to develop its own motion application program.
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6.1 Utility Layout

The EzMove utility has basically six interfaces:
1) Motion control command list
Motion command tree view lists all the motion commands supported by the ET-
M8194H.
2) Parameter input interface
3) Batch file editor
The editor can be used for writing
— Batch programs. A Batch program starts immediately after downloading
— Macros for simple motion and interrupt service routines. Macros are
stored in a nonvolatile memory.
— Single motion command instruction.
4) Modbus data field display
The window displays the actual Modbus command send for each dispatched
motion command. The ET-M8194H only accepts Modbus commands and
therefore the utility has to converts the motion command into a Modbus data
format before it is send to the ET-M8194H device.
5) Current logical and encoder position display
6) Graphical display of the motion in a Cartesian coordinate system

Call MP| f — FLine Table| b Exit (| |
= Emg
N 0. 5 EMG Stop
Currei adings Batch / Macio

~Create a Macro-Programm
Function Mame |Can:| NU| Warl | Va2 | Vard | Ward | o
. Card Mumber: -
I:Eﬁ MP_EALL A umoer: |1 L
. MP Variable: FEED - i MP_CREATE 1 MF154
IE) CREATE MACRO 3| SET_Ma v 1| ®vzu | smo0
ﬁ MP_CREATE 4| axI5_ASSIGN 1 % ¥ z
ﬂ MORMAL_SPEED 1 Xvzu 0
@ MP_CLOSE 6 |SETv 1 Wzl |20
CREATE ISR L SET_& 1 Xzl 1000
8 [SET_&a0 1 svz2u 1}
MP_SET_\WaR 9 [SET_Wa 1 1000
MP_SET_RVAR Ml SET_VaY L el
Add To Batch | 11| SET Va0 1 1n
Py MP_VAR_CALCULATE Sond 12| FIXED_MOVE 1 z 100
et I |
EE FOR -NEXT LODP: 13| MP_STOP_WAIT ! z
. 14| FIXED_MOVE 1 b 400 =
ﬁ FOR No- 2 <
Read Holding Register Wwrite Multiple Register
Reguest Sent: QO. 4 Fesponse:
No | T«D [ FID [ FidL JUID] FC ]St Addi[MoFea | EC] Reg 1] Fiea 2 [ Reo 3 [ Rea 4 | [Ha [ Tep [P0 [ AL JUiD[FC ]St Addi[NoFeg ] [ B
27 |0071B 0000 00O0F Of 10 1F 40 ' 00 04 04 4E 00 01 FF FF | FF BA 27 |00 1B 0000060110 1F 40 | 00 04
28 |001C 0000 OO OB 01 10 1F 40 0002 04 04 DB 00 01 28 |001C 0000 0006 01 10 1F 40 00 02
29 |0010 0000 00OF 01 10 1F 40 0004 03 0OA 4E 0004 | FF FF | FF 9C 29 (0010 0000 0006 01 10 7TF 40 00 04
30 |00 1E 0000 OO OB 01 10 1F 40 0002 04 04 DB 00 04 30 |00 1E 0000 00 06 01 10 1F 40 00 02
31 |00 1F 0000 000F 01 10 1F 40 0004 08 0A4E 0001 | 0000 01 2C J 31 |00 1F 0000 0006 01 10 1F 40 | 00 04 _I
32 |00 20 0000 00O0B 01 10 1F 40 0002 04 OA DB 00 O1 32 |00 20 0000 0006 01 10 1F 40 00 02
33 0021/ 0000 0009 01 10 1F 40 0001 02 04 Ca - 33 |00 21/ 0000 0006 01 10 1F 40 00 01 -
4 I I » 4 I I »
.| TCRAP Statuz: Connected ‘ Send Status: Responge Arrived |MF’ zent successfullyl ‘

Figure 10: EzMove utility
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6.2 Utility Features
* Remotely controlling the motion controller

» Testing and debugging
» Calling commands directly

» Sending several commands at once (batch)
» Creating, saving and changing Batch files

*  Writing macro programs

» Displaying the request and response Modbus data format

* Visualizing the motion

» Getting acquainted with the different commands and their properties

Difference between a macro program and a batch file

Macro/ISR Program

Batch file (RTC)

A macro program always start
with a MP_CREATE and ends
with a MP_CLOSE command.
The motion instruction entered
between these two commands are
part of the same macro. The same
applies to the interrupt macros
(ISRs) except they start with
ISR_CREATE and end with
ISR_CLOSE.

Saved on a nonvolatile FRAM

Each macro program has a unique
name.

A macro program can call another
macro program. A macro can call
an unlimited number of macros
but in case of a nested macro call
the number of nested layers is
limited to 6 (Figure 11).

Consist of sequence of motion
instructions. No start and no end
command.

Is written to a volatile buffer (Dual
Port RAM). Can store a maximum off
30 commands at a time.

Commands will be immediately
executed in the sequence they arrive at
the buffer. After a command has been
executed it will be removed from the
buffer.

Batch editor allows the user to quickly
write a set of motion commands

Example: Nested MP Call

http://www.icpdas.com
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MP 151 MP 152 MP 153
Draw “I” Draw “C” Draw “P”
Call MP152 Call MP153 Call MP154

l
MP 154 MP 155 MP 156
Draw “D” Draw “A” Draw “S”
Call MP155 Call MP156

Figure 11: A 6 layer nested macro call

6.3 Editing a macro program

EzMove utility assists the user in programming, debugging and testing simple motion

control macros. It can only be used together with the ET-M-8194H motion control

module.

The motion macro commands have to be selected from the command list. This prevents

the user from editing wrong command names or editing wrong parameters. With EzMove

you can create two different macro types:

— Macro program (MP): This macro contains the actual motion control command
sequence

— Interrupt service routine macros (ISR): Is being called when an interrupt of the
motion card occurs.

These macro files have to be downloaded the ET-M-8194H device. Macros are stored in a

nonvolatile memory.

The ET-M-8194H device supports up to 157 macro forms (MP1~MP157) with different
sizes (stacks). The size indicates how many command lines a macro form supports.
Therefore a macro form has to be selected according to the number of motion commands
to be used in a macro. The macro forms are divided according to their sizes into five
categories (8/16/32/64/128/512 stacks). A macro form with a stack size of 32 has space
for 32 instructions. The user can add up to 157 macro forms to one macro file.
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A macro program always start with a MP_CREATE and ends with a MP_CLOSE
command.

Note:

— Always make sure to call MP_CLOSE at the end of a macro otherwise all the
commands following the macro will be automatically included to the macro
till the memory reserved for the macro is full.

— Make sure that not more commands are assigned to macro than it can hold.
For example the macro MP1 reserves memory for eight command lines. That
means the macro can hold between the MP_CREATE and MP_CLOSE up to
eight commands. If more then eight instructions are downloaded the
remaining commands are ignored and get lost.

— Remember that some commands require more space in memory than reserved
for one command line. For example the ARC_CW and ARC_CCW each
require memory space for two command lines. This reduces the number of
commands a macro can hold. Consult the ET_M8194H_Manual or
click FLine Table - Function list for multiple FLines to look up the number
of command lines a command requires.

In addition every parameter input interface (see no 2 in Figure 10) indicate
how many lines a command requires:

MP_FLx1 —one line

MP_FLx2 — two lines

MP_FLx3 — three lines

MP_FLx4 — four lines

A macro called by the interrupt service routine is created in the same way as a normal
motion control macro described above except that a interrupt macro program always start
with a ISR_CREATE and ends with a ISR_CLOSE command. The 8094H module is
designed to store up to 20 macros (ISR1 ~ ISR20). The macros are categorized according
to the number of commands they can hold (8/16/32/64 commands).

Procedure to enable an interrupt:

1. call the function
ENABLE_INT(1)

2. Assign the interrupt macro to a interrupt factor
INTFACTOR_ENABLE(1, BYTE axis, BYTE nINT, BYTE ISRNo)

The interrupt macro will be called when the assign interrupt occurs.

The following section describes how to

— program a macro for drawing a rectangular track in a X-Y plane,

— download the macro program to the nonvolatile memory of the ET-7184H device and
— execute the macro program.
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6.3.1 Macro editing method 1

A Command first has to be selected from the command list, and then its parameters have
to be set and thereafter it has to be added to the Macro/Batch editor.

Step 1: The motion commands are arranged into 11 categories to facilitate the selection.
Select “Macro Program Functions” category.

Step 2: Click the MP_CREATE command. Every Macro has to start with the command
MP_CREATE.

Step 3: Select MP93 as macro form. This form provides lines for up to 32 commands.

Step 4: Click the “Add to Batch” button to add the new command to the Macro/Batch
editor

Current Readings Batch / Macro
E& X 1 J'I Create a Macro-Programm ————— [
Macro Program Functions unct ard Mo ar

MP_CALL had Card Mumber: 3
H CREATE MACRO 2
@ MP_CLOSE
W CREATE I5R:
@ ISR_CREATE
Q ISR_CLOSE

|FT MP_SET VAR

3

[o]w[~]e]a]=]

=

o

)

ZLW MP_SET_RVAR

s

o

| B MP_VAR_CALCULATE v

Figure 12: Editing commands (method 1)

6.3.2 Macro editing method 2

Command and their parameter can be directly selected from a dropdown list in the
Macro/Batch editor.

Step 1: Click with the mouse in the first column of Macro/Batch editor the line directly
beneath the MP_CREATE of command. A dropdown list with all the commands
supported by the ET-7184H device pops up. Select SET_MAX V.

Step 2: Now click the column of the first variable (Varl). Select XYZU. This means the
velocity resolution which you are going to set applies to all axes.

Step 3: Click the column of the second variable (Var2). Enter the value 8000.
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Step 4: Click the first column of the next line to select the next command.

Current Reading: T Batch / Macio
Function Mame |CmdNn| Warl | War2
tMP_CREATE 1 MPI3
o) T ]G
SET_Mas_W ~ 2 3
SET_MWHOME
SET_OUT

SET_SV

SET_FRESET
SET_PULSE
SET_PULSE_MODE
SET_SLMT

o

e o oo [ [ s o]

Figure 13: Editing commands (method 2)

Step 5: Continue entering the following macro either using method 1 or 2.

Function Name Card No |varl [Var2
1 |MP CREATE 1 MP93
2 |SET MAX V 1 XYZU (8000
3 |NORMAL_SPEED |1 XYZU |0
4 |SET V 1 XYZ 200
5 |SET A 1 XYZ (1000
6 |SET SV 1 XYZ |20
7 |SET AO 1 XYZ |0
8 |SET LP 1 XYZU |0
9 |FIXED MOVE 1 Z 100
10 [MP_STOP WAIT |1 Y4
11 [MP_TIMER 1 2000
12 [FIXED MOVE 1 XY 100
13 |MP_STOP WAIT |1 XY
14 [FIXED MOVE 1 Z -100
15 |MP_STOP WAIT |1 Z
16 |[FIXED MOVE 1 Y 800
17 [MP_STOP WAIT |1 Y
18 |FIXED MOVE 1 X 800
19 |MP STOP WAIT |1 X
20 [FIXED MOVE 1 Y -800
21 |MP _STOP WAIT |1 Y
22 |FIXED MOVE 1 X -800
23 |MP _STOP WAIT |1 X
24 |MP_CLOSE 1

This macro has already been created by ICPDAS and has been saved as MP93_Square.dat to
the following directory:
C:\ICPDAS\ET_M8194H\EzMove_Utility\Demo
Open this file with the EzMove utility by clicking the “Open Batch” button
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Step 6: Save the macro to file: Click “Save Batch” and enter a name for the file. The file
extension is .dat.

6.4 Downloading macro programs

Step 1: Power the ET-M8194H device on.
Make sure the dip switch is set to “Run” before you power on the device.

Step 2: Connect the EzMove utility to the ET-M8194H device.
Open the “Connect” dialog window (click “Connect=>Connect to ET-
M8194H...”) and enter the device IP address and click “Connect”. The status bar
displays a green icon when the utility is connected to the ET-M8194H device.

Connect EI
Connect To ET-M8194H Module:

Server P : ‘192.168.0.16 Connect

Step 3: Click the “Run Batch” button in the toolbar.

£
— Run Batch

The macro “MP93” is now downloaded to a nonvolatile memory.

Batch/Macro editor can contain one or more macros and also batch commands.
All commands listed in the Batch/Macro editor are downloaded sequential from
top to bottom to a volatile buffer (Dual Port RAM). Macro and interrupt macros
are then read from the buffer and saved to a nonvolatile memory. The remaining
commands are emmediatley executed one by one.

Note: To have a clear structure and to make debugging easier it is suggested to
edit and download only one macro at a time. Save each macro created with the
EzMove to a different file and download each macro seperatly.
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6.5 Executing macro programs

The utility provides two method of calling a macro:
Method 1: Calling a single macro

Step 1: Click t‘he “Call MP” button in the toolbar.
@ Call MP

Step 2: Select the macro you like to execute. In this case it is macro “MP93”

Macro-Programm Call
MP_FL 1

Cadﬂm:m
(MPV«M;W]

Add To Batch

Step 3: Click “Send” to run the macro. The macro will now be executed.

Method 2: Calling multiple macros

Step 1: Click t‘he “Call MP” button in the toolbar.
@ Call MP

Step 2: Select a macro you like to execute then click “Add to Batch”. In this case the
macro is not being called immediately but added to the Batch/Macro editor.
Now select the next macro to the editor. In Figure 14 seven macro calls are
added to the editor.
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~Macro-Programm Call (il Rl gk i Batch / Macro
[ME_FL 1] Function Mame | Card N0| Warl
Card Mumber: |-| - I 1
MP Yariable: _-

3 |MP_CalLl 1 MP152
4| MP_caLL 1 | WPIS3
5| MP_caLL 1 | MPI54
i MP_Call 1 MP155

7 [MP_CaLL 1 MP156
? MP_CALL 1 MP157
a|
i

Add To Batch | 11]
Send I E

13
14]

15]

Figure 14: Multiple macro call

Step 3: Click the “Run Batch” button in the toolbar.

g Run Batch

The macros will now be executed one by one in the same order as they are listed
batch/macro editor.

6.6 Displaying motion pathway

EzMove allows the user to display the logical or encoder path while the ET-M8194H is
executing motion commands.

Step 1: Click “Graph” in the menu bar. A graph window with a three axis coordinate
system pops up.

Step 2: Enter the range for each axis (units are pulses) then click “Set Axis Range”.
Step 3: Select whether to display the logical or encoder position.

Step 4: Hide the window (click “Hide Window”).
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~ Coordinate-Axes Range

0 =X= |3EIEII:I
0 =¥= |3EIEII:I
0 =£= IZEIEIEI

oetAxes Range

& Logic Position

" Encoder Position Hide “Window

Step 5: Click the “Current Readings” tab. Enter 100 milliseconds for the polling time
interval and click “Enable”. The EzMove will poll every 100 milliseconds the
logical and encoder position.

Current Readings T Batch / Macro
— Logical Position—————— [~ Encoder Position—— — Welozity
ZewlP | ZewEP | I Get Velocity
— Get Current State Waluez—— [~ Enable / Dizable Curent State Timer
Tirne Intereal: {100 [rrig]
Current % alues |
Card Mo |-| j

Step 6:  Set both the logical and encoder position to zero by clicking the “Zero LP”
and “Zero EP” buttons.

Now call and execute a macro:
Step 7: Click the “Call MP” button in the toolbar and select a macro of your choice.

Select the macro you like to execute. In this example macro “MP93” will be
called as this is the only macro we have so far downloaded.
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Step 8: Click “Send” to run the macro. The macro will now be executed.

Step 9: Click again the “Graph” menu in the menu bar. The graph shows the current
position in the coordinate system.

Graph |

Coordinate-Axes Range

0 =X = |2000
0 =¥ = |2000
Iz 0 =Z= |2000

Delaleﬁraph =

{+ Logic Position Set Axis Range
" Encoder Position Hide Window
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6.7 Sending single commands

Once a batch or macro has been created individual commands can be selected from the
editor and send to the ET-M8194H device for immediate execution. This feature is only
supported by commands which name do not start with “MP”. This feature enables the
programmer to debug his batch/macro by sending the commands one by one.

Example:
Open the MP93_Square.dat in the directory
C:\ICPDAS\ET_M8194H\EzMove_Utility\Demo

The following steps refer to Figure 15:
Step 1: Click SET_MAX_V and then “Send”.
Step 2: Click NORMAL_SPEED and then “Send”.
Step 3: Click SET_V and then “Send”.

After a motion command like FIXED_MOVE has been send you can wait until the
command has been executed and check whether the motion system has really reached its
target position. Then you can dispatch the next motion command.

: : Current Readi IM
Set Maximum Velocity et T i 1 Batch / Macro
MP_FL « 1 Function Name ] Card Nol Warl | Var2
Card Mumber: |4 = 1| MP_CREATE " ==
Max Speed: [anon j‘_ ;UHMAL_SF'EED 1 ®rZU
?T_\-’ 1 by 4 200
ET_A 1 X2 1000
SET_SV 1 xYZ 20
7 |SET_a0 1 by 4 0
8 |SET_LF 1 bl 0
9 |[FI<ED_MOVE 1 z 100
10{MP_STOP_walT 1 z
&dd To Batch 11 [MP_TIMER 1 2000
12(FI<ED_MOVE 1 Wy 100
Send | —
13 [MP_STOP_walT 1 by d

Figure 15: Sending and executing commands one by one

6.8 Modbus message structure

The tab window at the bottom of the EzMove utility shows for each dispatched command
the actual data field send to the ET-M8194H device and the corresponding response data
field of the ET-M8194H device.
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6.8.1 Reading holding register

This Modbus data format is being used for polling data such as reading velocity,
acceleration, logical and encoder position.

768 |07 31 0000 0006 O 03 0054 ) 0010
769 |07 32 0000 0005 01 03 00&A 0010
60 |07 33 0000/ 00OOE Q0103 0054 0010
61 (07 34 0000 0006 01 03 0054 0010
72 |07 35 0000 0006 O1 03 00 % | 0010

~1
o

g | 07 31
07 32

“
o
(=3

[ |

hd 7B2 | 07 35
L3 4

M
Ei
=
=1
=
%)
)

\,
193
=
=
L
=

iRead Holding Register T Write Multiple Register
Reguest Sent: Fespaonse
Mo | 7D | PID [ FidL. [uin| FC[st Addr[Mo Feg| «| | Mo | TeD | FID [ FdL JuiD| FolBC| Reg 1] Feo. 2 | Reo. 3 | Reg 4 | Feo.5 | Fea.6 | Reg. 7 | Reg & | Feo.3 [F «|
756 |07 2F 00 00 00 05 01 03 0054 0010 756 |07 2F 0000 00 23 01 03 20 00 00 00 64 | 00 00 0D 64 00 00 | 00 00 00 00 00 00 00 00
757 |07 30 00 00 0006 O1 03 0054 0010 757 |07 30 D000 0023 01 03 20 0000 0064 | 0000 ODG4 0D OD 000D 0000 0000 000D

0000/ 0023 0103 20 0000 0064 0000 0064 0000 0000 | 0000 0000 0000
0000/ 0023 0 03 20 0000 0064 OOO0 OOG4 0000 O0OQO0 | Q0DOO0 | 0000 0000 J
0o oo

The data field of the following Table 2 reads the logical and encoder position of the four
axes. As each position is stored in two registers altogether 16 register have to be read.

Request Response
. Length (Hex) . Length (Hex)
FIelel N (Bytes) | Example FIEE N (Bytes) | Example
Transaction ID: 2 07 2F Transaction ID: 2 07 2F
Protocol ID: 2 0000 Protocol ID: 2 0000
Field Length: 2 00 06 Field Length: 2 00 23
. 01 . 01
Unit ID 1 (cardNo) Unit ID 1 (cardNo)
Function Code: 1 03 Function Code: 1 03
Address of first 00 5A ,
input Register: 2 (90) Byte Count. ! 20
Number of 00 10 - : 00 00
Register: 2 (16) Input Register (00 5A): 2 (MSW LPX)
: : 00 64
Input Register (00 5B): 2 LSWLP )
: : 0000
Input Register (00 5C): 2 MSWLP.Y)
: : 00 64
Input Register (00 5D): 2 LSWLP Y)
2
Input Register (00 69): 2
MSW- most significant word
LSW - least significant word
Table 2: Reading logical and encoder position
Function Holc_jlng Description
Register
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Address
LP X 90 Logical position of X-axis. It takes two
— (Ox005A) | registers. The MSW is located at address 90.
LP Y 92 Logical position of Y-axis. It takes two registers.
- (0x005C) | The MSW is located at address 92.
Lp 7 94 Logical position of Z-axis. It takes two registers.
— (OX005E) | The MSW is located at address 94.
LP U 96 Logical position of U-axis. It takes two
- (0x0060) | registers. The MSW is located at address 96.
98 Encoder feedback position of X-axis. It takes
EP X two registers. The MSW is located at address
(0x0062) 98
100 Encoder feedback position of Y-axis. It takes
EP Y two registers. The MSW is located at address
(0x0064) 100
102 Encoder feedback position of Z-axis. It takes
EP Z two registers. The MSW is located at address
(0x0066) 102
104 Encoder feedback position of U-axis. It takes
EP U two registers. The MSW is located at address
(0x0068) 104

Table 3: Holding register addresses for logical and encoder positions

6.8.2

This format is being used for writing data to the remote device e.g. set velocity,
acceleration, software limit etc. The majority of the motion functions sends data to the
ET-M8194H device and therefore makes use of the Modbus function code 16.

Writing multiple register

Request Sent:

Mo,

T40 | PID | FdL [uiD] Fc\sn Addr|NaFeg |

102
103
1

=
=

=1
=)

=
(2]

1
1

=
=

=1
(=]

&

07 47 00 00 00 0F (1
07 48 0000 (00 0B (1
07 43 00 00 00 0F (1
07 44 00 00 00 08| 01
07 48 00 00 00 OF | 01
07 4C 00 00 00 08 | O
07 4D 00 00 0003 O

e

07 47 00 00 00 06 01 1F 40 | 00 04
1F 40 | 00 02
1F 40 | 00 04
1F 40 | 00 02
1F 40 | 00 04
1F 40 | 00 02
1F 40

Read Holding R egister T Write Multiple Register
Fesponse:
7D | PID | FdL. [uiD] FC|St AddrlNo FlengClF\eg 1\ Feg 2| Fea 3| Reg 4 | | =] | Mo
1F 40 00 04 08 0001 0000 0320 102
10 1F 40 i 02 04 DADB i} 103 | 07 48 00 00 00 06 01
10 1F 40| 00 04 08 04 4E 00 02 | FF FF | FC EQ 104 | 07 43 00 00 00 06 01
10 1F 40| 00 02 04 04 DB 00 02 405 | 07 44 00 00 00 06 01
10 1F 40| 00 04 08 04 4E 00 1 | FF FF | FC ED | |Am]or 48 oo 00 006 o1
10 1F 40 | 00 02 | 04 05 DE 00 0 107 | 07 4C 00 00 00 06 | 01
10 1F 40 | 00 01 | 02 04 Ca 105 |07 4D 00 00| 00 06 01

oo o

The following example (Table 4) shows the data field of the function call

Function Name

‘CardNu‘ Varl ‘

1
2

L]

SET_PULSE 1
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SET_PULSE (BYTE cardNo, BYTE axis, DWORD data);

With

cardNo =1

axis = 1 (x-axis)

data = 800

Request Response
. Length (Hex) . Length (Hex)
Pl e (Bytes) Example Pl e (Bytes) | Example
Transaction ID: 2 07 47 Transaction ID: 2 07 47
Protocol ID: 2 0000 Protocol ID: 2 0000
Field Length: 2 00 OF Field Length: 2 00 06
. 01 .
Unit ID 1 (cardNo) Unit ID 1 01
Function Code: 1 10 Function Code: 1 10
Register Starting 9 1F 40 Register Starting 9 1F 40
Address: (8000) Address: (8000)
Number of Number of
Register to be 2 0004 . ] 2 00 04
20 Register changed:

written:
Number of bytes 1 08
Value of Register 5 0A 4E
(1F 40) (SET_PULSE())
Value of Register 5 0001
(1F 41) (axis)
Value of Register 5 0000
(1F 42) (MSW data)
Value of Register 9 0320
(1F 42) (LSW data)

MSW- most significant word
LSW - least significant word

Table 4: SET_PULSE function call
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7 Libraries

ICPDAS provides libraries for the software developer to write his own motion control
program and also libraries for creating and downloading of macros. Libraries for Visual
Basic 6.0, Visual C++ and Borland C++ Builder are available. These libraries are only for
the Windows platform and are especially useful for programmers who are not familiar
with the Modbus protocol as they manage the communication with the remote ET-
M8194H device. No knowledge about the Modbus data frame is required.

Non-Windows programmers have to understand the Modbus protocol and have to write
the Modbus communication part themselves. Consult the ET_M8194H manual for the
data field definition of each command.

Libraries are located in the following directory:
C:\ICPDAS\ET_M8194H\API_Lib_Demo\Lib

Demo programs show how to implement and use the libraries. They are located at the
following directory:
C:\ICPDAS\ET_M8194H\API_Lib_Demo\Demo

= VB demo for ET-MB8194H

Step 1: Connect to ET-M8194H

ET-M8194H IP ‘1000171 Disconnect

Step 2: Download MP Step 3: Run MP

Download MP to MP94 ‘ Run MP94

Positions of Three Axes

X axis{300 Y axis100 Z axis:|0

Message

‘ Finish run of MP! ........... C |Barstup ...........
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