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1. Application Overview

This document explains how to build a cam profile using Yaskawa’s CamTool software and implement a cam
application on an MPiec controller using MotionWorks IEC. This guide also explains how to download the cam
profile file into the MPiec using MotionWorks IEC and designing a simple program that will demonstrate camming
with two servo axes.

2. Application Highlights:
Industry: Any applications requiring electronic cam functionality
Major Features:  Electronic cam
Results: Creation of cam profile. Procedure to create simple cam application
3. Products Used:
Component Product and Model Number
Servopack Two Sigma-5 servopacks
Motor Two Sigma-5 motors
Controller MPiec, Minimum FW ver 1.1.1.4
Software MotionWorks IEC Express v 1.1.1, CamTool v 4.61
4, Steps to Implement Cam Application

A basic cam application can be implemented in just two steps. The first is the creation of a cam profile file (csv
format) using Yaskawa’s CamTool program or Microsoft Excel. The cam file is downloaded into the controller
using MotionWorks IEC. The second step is the application program itself with Y_CamIn and Y_CamOut blocks
to engage and disengage the cam function respectively.
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4.1 Generating a cam data file using Cam Tool

Cam Tool is an editor for many of Yaskawa'’s products and has a number of features that do not apply when
generating cams for use with an MPiec controller. Figure 1 shows Cam Tool’'s “Set Style” screen which allows
the user to set the units for generating the cam profile. Master and Slave (a.k.a Phase and Position) units can be
set on this page. Select “No Unit” to indicate that Cam Tool should not perform any position conversion when the
file is saved. Proceed by simply entering all values in user units as defined by MotionWorks IEC’s Configuration
for the appropriate axes. The Machine/Motor Information section is not necessary.
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Figure 1: Cam Tool’s Set Style screen for axis configuration

August 30, 2012 Page 3 of 16



YASKAWA

Subject: Application Note

Product: MPiec

Doc#: EM.MCD.09.043

Title: Implementing Electronic Cams with MPiec: Quick Start Guide

Figure 2 is a screenshot of the “Set Parameter” screen for inputting key points that build the cam profile. A
variety of curves can be selected from the “Curve Shape” drop down menu.
x|
Ry | b aster Start hd azter End | Follower Start Point | Follower End Paint | Curve Shape hd azter H
1 |00000000.0000 §00000130.0000 | 0000000, 2000000 Q0003600000000 Modified sine > | 0000007.0
2 |00000120.0000 00000360.0000 | 0000360.0000000 0000000, 0000000 Modified sine x| 0000a01.0
3 -

Figure 2: Cam profile generation page

Figure 3 is a screen shot of an “Out and Back” (Two way) cam profile. The X Axis is the master position and the
Y axis is the slave position.
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Figure 3: Two way cam profile
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Figure 4 is a screen shot of the control graph that provides analysis the position, velocity, acceleration, and jerk
profiles for the cam profile generated.
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Figure 4: Control Graph — Cam analysis screen

Save the cam profile as a cdt or cdd file. Yaskawa recommends one of Cam Tool’s native file types so that
future edits are possible a later time using the Cam Tool application. The MPiec controller accepts csv files for
cam projects. Cam Tool can open a CSV file, however all curve type information will not be restored.

Note: CamTool versions prior to 4.61 do not write a csv file that can be accepted by the MPiec controller.
Yaskawa recommends opening and resaving the file in Microsoft Wordpad or Notepad to store the file as 8 bit
ASCII, not Unicode ASCII.
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An example of a one way cam profile been provided in Figure 5.
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Figure 5: One way cam profile
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4.2 Cam files using Microsoft Excel

The cam CSV file format consists of two columns. The first column is the master position and the second column
contains slave position corresponding to the master. The data can be entered in scientific notation or integer.
After generating the data in Excel, save as a csv file as shown in .

$%3 Microsoft Excel - Simple2WayCamData.csy

‘B8] File Edit View Insert Format Tools Data

N EHR SR 7B XS -

: Tahoma ~ 10 -~ B I U = =
A1 - A O
2 B | € | D ]

1 | 0.00E+008 0.00E+00
2 | S.00E+00 0O.00E+00
3 | 6.00E+D00  4.82E-04
4 | 7.00E+00 3.86E-03
| 8.00E+00 1.30E-02
9.00E+00 3.08E-02
7 | 1.00E+01 6.02E-02
1.10E+01 1.04E-01
1.20E+01 1.65E-01
10 | 1.20E+01 2.46E-01
11 | 1,40E+01 3.50E-01
12 | 1.50E+01 4.79E-01
13 | 1.60E+01 6.36E-01
14 | 1.70E+01 8.25E-01
15 | 1.80E+01 1.05E+00
16 | 1.90E+01 1.21E+00
17 | 2.00E+01 1.60E+00
18 | 2.10E+01 1.94E+00
19 | 2.20E+01 2,32E+00
20 | 2.30E+01 2.7SE+00
21 | 2.40E+01 3.23E+00
22 | 2.50E+01 3.7SE+00
23 | 2.60E+01 4.33E+00
24 | 2. 70E+01 4.97E+00
25 | 2.80E+01 5.66E+00
26 | 2.90E+01 6.41E+00
27 | 2.00E+01 7.22E+00
28 | 3.10E+01 8.09E+00
29 | 3.20E+01 9.03E+00
20 | 3.30E+01 1.00E+01
31 | 3.40E+01 1.11E+01
32 | 3.50E+01 1.22E+01
33 | 3.60E+01 1.34E+01

Figure 6: Creating a Cam file using Microsoft Excel
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4.3 Cam Application in MotionWorks IEC
Controller Firmware :1.1.1 build 4
Software IDE : MotionWorks IEC v 1.1.1.7
CamTool version 1 4.61

Note:

Before planning to use the camming functions, the user is expected to have basic familiarity with the MPiec
controller and MotionWorks IEC. He/She is expected to understand the basic concepts of electronic camming
and servo based motion controls.

1. Open a new project in MotionWorks IEC Express. Choose an MPiec Project Template.
2. Name and save the project.
21
Savein: I I3 Simple_Carmlrn_CarmOut LI = % Ef-

File narne: ISimpeIe_Camln_Dut.mwe Save I
Save as tupe: IF'roiec:t Files [*.rwe) "'I Cancel I

Go to the Hardware tab. Right click on resource and set the IP address.
Make (compile) the project.

Open the Configuration.

o o M w

Connect to the controller. (Choose auto-discovered configuration for new project. CNFG switch

should have been on when the controller was powered up.)

August 30, 2012 Page 8 of 16



YASKAWA

Subject: Application Note Product: MPiec

Doc#: EM.MCD.09.043

Title: Implementing Electronic Cams with MPiec: Quick Start Guide

7. Click on the MLINK axes individually to configure each axis. Click on the configuration tab to set the

axis type and configure user units.

MotionWorks IEC

Fil= E dit Device  Tuning Online Help
B # =

I-_iE Module Configurabon |

::1 (] Savebovelog OpenMove Log B —l— 'j—/

= Simple_Camin_Out
=N ﬂ:ﬁ Mybdachine
EI H Mechﬂtrnlmk 1]
i SGDY Rotary - 1
¥v SGDY Rotary - 2

Limitz [ Configuration

=

- —
8. Set the axis type, machine cycle (if axis is rotary), and feed constant (for user units) for the master
axis.
Lirnitz ~ Configuration I 140 I Tuningl Test Movel Func:tionl Abzolute Encoderl Hardwalel Ailarm I Brake I Drual Encoderl
Machine cycle
tachine Cpcle | 360 (Rollover)
Feed Constant Gear Ratio
|—35E| Wil I—_I Dutput Fozition Scale Lzer Lnits
rits
1 Rev o —_— b2s —_— = 360 | IDegrees 'l
1R I 11 14
= i |\User Units
Load Type '\p
Parameter # | Parameters Current W alue | Units | Fin | hax | Drefault VW alue
1007 Load Type a 1 Lirear
1031 Logical Axiz Mumber 1 1 512
9. Configure user units and machine cycle for the slave axis in the same way. User units and machine

cycle is application dependent. The numbers shown in this example are for a master and slave

system where 360 degrees of the master corresponds to the out and back slave profile shown

below.
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10. Save the configuration.
11. Initialize the master and slave axes.
i) = B i
Project Tree | Messages Edit'iiizard #References

‘Jarables .

Ly

Haster.AxisMNum =

Ak = Slave.Axistuam =
o) 3
Inda

UINTH#1:
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12. Add MC_Power blocks to enable the master and slave axes

M _Pawer_1

Masker Slave

Erabledxes

SlavePowerSkatus

asterPowerBusy SlavePowerBusy

asterPowerAdive SlavePomerAckive

asterPowerErrar

AlavePowerError

asterPowerbrrorlD SlavePowerErrorID

13. Add MC_MoveVelocity and MC_Stop blocks for the continuous motion from the master axis.

MC_Mowevelocky_1

Master aster
MasterMove asterInvelocity
LREAL#ZE0.0 asterBusy
LREAL #3500.0 asterfctive
LRE AL #3600.0 asternborted
asterMoveError

asterMoweErroriD

MC_Stop_1

Masker aster
MasterStop asterStopDone
LRE&A #3600,0 asterStopBusy
asterStopd dive
asterStophborted
asterstopError

asterstopErrorlD
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14. Add a Y_CamFileSelect function block.

The filename is case sensitive and the name of the csv file cannot be more than 8 characters long (8.3
file name format).

Y_CamFileSelect_1

STRING# data/cam /TestCam .csv'
Read

1
eadError
0
V006
0

amlD

C
3.6000000E+002
s 3
(0.0000000E+000

1

The CamTablelD set by the Y_CamFileSelect block is input into the Y_Camin block to engage the cam.
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15. Add Y_Camlin block

Y_Camin_l

IWMaster: aster

CarmFilesS Slave

oo1 CaminExe electDone
—— | ||

I CamTablelD from —— CamiD
¥_CamFileSelect LREAL #0.0

Slave engages when /

master crosses 0.0

amInsSync

amInBusy

amlnactive
amInaborted
amInErrar
TRELE amInErroriD

amInEOP

16. Add a Y_CamOut block
Y_CamCut_1

Slave Slave

CamioutExe amoutDone

Slave cams out when LREAL#0.0 amOutBusy

master crosses 0.0 and
the cam out command
has been issued

armioutErr

amouterriD
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17. Make (compile) the project

18. To add a CSV file to any MP2000iec controller, follow these steps:
Open the Hardware Configuration
Click the “Online” menu
Click the “Controller Configuration Utilities” menu

Select the radio button called “Send Cam Data to Controller”

Controller Configuration Utilities

() Send offline configuration to controller then restart controller
() Restore controller to factory defaults then restart controller
() Create archive of current project on controller

() Send project archive to controller then restart controller

(%) Send CaM data file to data/cam directory on the controller

Execute ][ Close J

Select a CSV file.
Press Execute.

The file will be visible from the web server Project Archive list, and it is possible to select the CSV file

using Y_CampFileSelect. Use the directory path in the filename input as shown below:
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File Listing

procon/any/pcriespet |
[procon/any/Pdc.mul [ 14078
[procon/any/Pdc PRI I 716
procon/any/PLCopen? xmi Il 154
procon/any/sr.zsv [ 1391
|procen/boot/BootFile.pro | 79475
|user/config/current.xml _ | 65
|user/config/disco/axis.xml | 5788 |
{us«/conﬁgldiscolhardwue.nﬂ [ 912
{ﬂlclﬁg/discolp.xml ] 2041
|user/config/disco/servonet.xmi I 1449 |
us«lconﬁg/swmplam.xﬂl [ 5204
user/config/startup/hardware..xml l 944
user/config/startup/ioxml il 1496
us«/canﬁgfiwmplwvmet.m | 1309
user/config/startup/ taskdata.xmi [ 775
user/config/startup/userdata.xmi | 2906
|user/data/cam/dawgs.csv | 11550
R idata/cany TestCam.cs) l 11550
user/driveParam/AXIS10rivePn.xml l 17211
|user/driveParam/AX1S20rivePn.xmi I 8781

19. Download the project to the controller

20. Start the PLC and select debug mode.

21. Execute the Y_CamFileSelect block and verify that the Done bit is on and a CamTablelD is

generated. If not, the ErrorID output will indicate the type of error. Right click on the function block

when Debug mode is off to access the help file and review the error codes.

22. Enable the axes. Execute Y_Camin.

23. Execute the master’s MC_MoveVelocity.

24. The slave will follow the master once the master crosses the EngagePosition.
25. To disengage the cam, execute the Camout bit on the Y_CamOut block.

26. To stop the master, execute the MC_Stop block.

27. The master slave profile will be as described below.
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