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Topics

How to design a project for use with a variable number
of axes

What to expect when a controller is operated with part
of the configured machine missing

Recommended procedure for ensuring all drive
parameters are retained in the IEC Application’s ZIP
Project

New simplified procedure for replacing a drive in the
field without any special vendor software



Machine builder configures controller with all axes

File Device Online Help

B Bl 00| &

= % Modular_2012_0718
= Q MyMachine
=M Mechatrolink-Il
¥v SGDV Rotary - 1
¥y SGDV Rotary - 2
¥ SGDS Rotary - 3
¥, SGDH Rotary with NS1
% TCP/IP Settings
2" EtherNet/IP

s Modbus/TCP
= &= LI0-01
¥4 External Encoder

Codes the project to use all possible axes
Includes a version number for each machine type
Eg) 0111 is a 3 axis machine version of a 4 axis machine (1111)

1 1|ixis1l.AxisNwn := UINTH1:

2 2 |AxisZ . AxisNum := UINTHZ:

3 3 |Axis3.AxisNum := UINTH3:

3 4 |Axwisd.AxisNum := UINTH4:

5

6 16#0007 Merzion e UORD#‘Z#lll;




Code completed

Axes tuned

Go online using Hardware Configuration with startup
Save

Project completed

Machine ships

Two situations for modular machines at customer:
1) Controller does not find configured axis on power up
2y Add axes after power up



On Power up expect a controller alarm:

Active Alarms
[atarm code | source |
Link

2301 0008 M Driver

Clear Alarms

Communication with a node failed during servo network startup. [hide details}
>

An error occurred sending command fo a node during initialization. The node may not support the configured
with other nodes may be possible.

ications rate. Ct

ication with this node has been prohibited,

This can be seen using Y_ReadAlarm

Enable Yalid

AIarmIIZD) I—&D ontrolleralarm
Controller Prm 1330 also gives status of node if it is online

MC_ReadBoolPara meter_4

Axigd— Axis

TRUE—{ Enshble
UIMT #1330 — Parame

DDDDDD

Alarm can be cleared using Y_ClearAlarm

Y_Clearalarms_1




Make sure MECHATROLINK axes are disabled
Re-add axis

Clear Alarms ¥_ResetMechatrolink_1
Reset MECHATROLINK ReserLine [ Donel:;ﬂumesemn

Busy

0
Error =
0
ErrorID =
160000
A
MC_ReadBoolParameter_1
(~ MC_ReadBoolParameter |
Axis1— Axis Axis+—Axis1
TRUE—{ Enable Valid F—MNodeStatusValid

1

UINT#1330— ParameterNumber Busy |

Make sure re-added node is online ol

0
ErrorID =
16#0000
Value F—Node1Cniine
1




OEM builds machine with 4 axes capability. Code for 4 axes
Customer buys 3 axis version
Customer can run :
1. All 3 axes together: (1,2,3)
2. Two axes at a time: (1,2), (1,3), (2,3)
3. One axis at a time: (1), (2), (3)



b ishhum
b ishhum
b ishhum
b ishhum

UINTH1:
UINTHZ:
UINTH3:
UINTH4:
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Power on with 3 axes connected (1,2,3).
Clear alarm about missing axis 4

K*Reading Controller Alarm*) |

Y_Readblarrm_2

Yalid

0
Busy o

0
Errar e

]
ErrorlD

15#0000
AlarmiD

Enable

ontraller&larm
16400000000

{*In the First Scan, if the controller alarm is 2301 0008
and if the machine version does not use all 4 axes, perform
a one time Y_ClearAlarm to clear the alarm for missing axes.*)

(AT}
001 _ +— EM EMNOE—=
- EM - ENO F— (D Y
Controllerlar m—] — «— EM ENOf— % ClearCortr
16#00000000
UDINT #16 4230100038 — ClK 0Q
(AT}
002 _ +— EM EMOF—e
- EM  ENO F— —

ersion— ——
16#0007
WORD#2#1111—

Y¥_Clearalarms_1

ClearController&larrm Execute  Done ontroller&larmCleartn

0

BLisy
o
Error |-
u}

ErrorlD
1640000



ModularAxesManager 7
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Required Axes Ready

MECHATROLINK reset required

1
Axes currently online

Axes ready for operation

T ModdarAxesManager )
TRIUE— Enable Valid F—vanageryaid
Lowest MLINK Node # — INT#1— MirNode Active I—ManagerActive
Highest MLINK Node # —>[NT#4— MaxiNode Error F—IvlanagerEr
Required Configuration > Reqd—] AxesRequired ErrorlD —ManagerEr D
ResetfviLINK— ResetVILIMNKRequest RequiredaxesReady F—FReqdAxRdy <
ResetvLINKRequired fF—FResa L INKRegd €
Reset MECHATROLINK request Resetlifg |—Rsting
AxesCurenthOrlire F—AaxesCrlne <€
AxesReadyEorOper ation F—AxesReady
MaodulardxesManager_7
T ModdarBxesManager |
TRIUE— Enable Yalid F—1anageryaid
1
INT#1— Minrode Active F—Vanager Actve
1
INT #4— Maxiode Emror —lanagerEr
0
User enters Conf|gurat|on —> Reqd— AxesRequired ErrorlD F—varagerErID
0
E Variahle Value Defa.. Type ResetvLIMNK— ResetMLIMNKRequest FequredixesReady f—FReqdfxRdy
| = I o] 1
{1”} ?;LUSEE ResetvLINKRequired —FRese WL INKRegd
2] TRUE . 0
B TRUE Reseting F—F.sting
4] FALSE 0
=) FALSE AxesCLrrenthCrline |—AxesCrline
focesReadyForDper ation f—AxesReady

RequiredAxesReady =TRUE
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AxisWNum := UINTH1:
AxisWNum := UINTHZ:
AxisWNum := UINTHSI:
AxisWNum := UINTH4:




MadularAxesManager_7

1) Unhook Axis 2. (Estop)

Yariable | Walue | Defa.. Type | Walue | D.. | Tepe | Walue | Defa.. |
= Reqd M odulardxestray Bes odulardsesdray Fola b odulantuse strray
------- [ FALSE BOOL (0] FALSE BOOL o [0] FAaLSE BOOL
------- 1] TRUE BOOL 1] TRLUE BOOL 1] FALSE BOOL
....... 2] TRUE EOOL e [2] FasLSE EOQOL e [2] FalLSE EOOL
------- [A] TRUE BOOL e [3] TRUE EOOL - [3] FALSE BOOL
------- [4] FALSE BOOL 4] F&LSE BOOL 4] FALSE BOOL

ModularAxesManager_7

2) Update AxesRequired

3) Reset MECHATROLINK

Date: 07/30/2012 | © 2012 Yaskawa America, Inc. All rights reserved.



ModularAxesManager_7

| Defa...

| Walue

Type

Y ariable

| Walue

Type

b odulards Modulartxesins
....... 0] FALSE EOOL e [ FALSE BOOL
------- [1] TRUE BOOL 1] TRUE BOOL
....... 2] FALSE EOOL e [2] FALSE BOOL
....... 3] TRLUE EOOL e [3] TRUE BOOL
------- [4] FALSE BOOL o [4] FALSE BOOL

" ariable

| Walue

Type

b odulardxesdman

------- [0] FALSE BOOL
------- 1] TRUE BOOL
------- [2] FALSE BOOL
------- [3] TRUE BOOL
------- [4] FALSE BOOL

Date: 07/30/2012 | © 2012 Yaskawa America, Inc. All rights reserved.
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AxisWNum := UINTH1:
AxisWNum := UINTHZ:
AxisWNum := UINTHSI:
AxisWNum := UINTH4:




1) Unhook Axes 1 and 2. (Estop)

MadularAxesManager_7

2) Update AxesRequired

3) Reset MECHATROLINK

ModularAxesManager_7

Wariable | Walue | Defa.. Type | Yariable | Walue | D.. | Type || Wariable | Walue | Defa.. | Type
! Modulard.s Modula o reshe b adulard,

------- ] FALSE BOOL (1) FALSE BOOL

------- 11 TRLUE BOOL e 1] TRUE BOOL - 1] FaLSE BOOL

------- [2] FaLSE BOOL e [2] FALSE BOOL - [2] FaLSE BOOL

------- [ TRLUE BOOL e [] FALSE BOOL - [3] FaLSE BOOL

------- 4] FaLSE BOOL o [4] FALSE BOOL - [4] FaLSE BOOL

Date: 07/30/2012 | © 2012 Yaskawa America, Inc. All rights reserved.



ModularAxesManager_7

' ariable | Walue | Defa.. Type | Wariable | Walue - Walue - Defa..  Tuype

=~ Reqd Modularhzesimray | = b odulars
....... [0] FALSE BOOL - FALSE BOOL
....... [1] TRUE BOOL TRUE BOOL
....... [2] FALSE BOOL FALSE BOOL
....... [3] FALSE BOOL FALSE BOOL
....... [4] FALSE BOOL FALSE BOOL

Date: 07/30/2012 | © 2012 Yaskawa America, Inc. All rights reserved.
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AxisWNum := UINTH1:
AxisWNum := UINTHZ:
AxisWNum := UINTHSI:
AxisWNum := UINTH4:




ModularfxesManager_7

T ModdarAxesManager |
TRUE— Enable Valid F—anageriald
1
INT#1— Minklods Active —vanagerActive
1
INT #4— Maxhlode Emror —anagerEm
0
Reqd— AxesRequired ErrorlD f—anagerEn 1D
ol
! ResetMLINK—{ ResetMLINKRequest RequiredixesReady —FeqdixRdy
1) Plug in power to axes 2 and 3 0 1o
ResetvL INKReguired f—Fe== VL INKReqd
1
Ressting F—Fsting
0
AxesCurenthyOrline —~AxesOnline
AxesReadyForDperation —AxesReady
Wariable Walue Defa.. Tupe "W ariable Walue 0. | Tupe Y ariable W ale Defa.. | Tupe
b adularéxesdira - e b odulardxesdtiray =Ta kM odularbxesturay
....... 0] FaLSE BOOL - [0] FaLSE BOOL - [0] FALSE BOOL
....... [] TRUE BOOL ] TRUE BOOL ] FALSE BOOL
....... 2] FaLSE BOOL e [2] TRUE BOOL e [2] FALSE BOOL
....... 2] FaLSE BOOL | TRUE BOOL e [3] FALSE BOOL
....... [4] FALSE EOOL e [4] FalL5E BOOL o [4] FalLSE BOOL
ModularAxesManager_7
T ModdaAxesMamager |
TRIUE—{ Enable Valid F—anageryald
0
INT#1— MinMode Active F—vanager Active
1
3 — d
2) Update AxeSRequ".ed [INT #20 [Wlaxhlode Emror —El\]f'lanagerErr
Reqd— AxesRequired ErrorlD F—vlanagerEr 1D
0
_— RezetlvILIMNKRequest RequiredAxesReady F—ReqdixRdy
3) Reset MECHATROLINK 1 0

ResetLINKRequired F—F.es=tvIL INKReqgd
0
Reseting F—F.stng
1
AxesCurrentlyOrline F—~AxesOrline

AxesPeadyEorDOper ation —#AxesReady




ModularAxesManager_7

Yariable | Walue | Defa... | Type Wariable | Walue ' D... | Type W ariable | Walue  Defa..  Type
= Reqd ki odulardsesdmay b odulardsesdiral o 250, kM odularbxesturay
------- [0] FALSE BOOL
------- 1] TRUE BOOL 1] TRUE BOOL 1] TRUE BOOL
------- [2] TRUE BOOL e [2] TRLE BOOL - [2] TRUE BOOL
------- [3] TRUE BOOL e (3] TRUE BOOL (3] TRUE BOOL
------- [4] FALSE BOOL o [4] FALSE BOOL - [4] FALSE BooL

Date: 07/30/2012 | © 2012 Yaskawa America, Inc. All rights reserved.



D67 ResetMECHATROLINKRequest

0863 Valid

Active

0.

s RequiredAxesReady

ResetMECHATROLINKRequired

1.0
0.8
= Resetting
0.4::
0.2

T T T T — T T T —T T T T — T T T — T T T —T
a 500 1000 1500 2000 2500
Samples
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¥ MotionWorks IEC 2 Pro - Hardware Configuration

File Deviie ~  Online Help

@ EH8 08 +£ee)

% Modular_2012_0718
= st MyMachine
=} Mechatrolink-II
%v SGDV Rotary - 1

=]

¥y SGDYV Rotary - 2
STEP 1: %, SGDS Rotary - 3
S latest dri t i the Hard fi ti ¥,, SGDH Rotary with NS1
ave latest drive parameters using the Haraware configuration % TCP/IP Settings

" EtherNet/IP
tw Modbus/TCP
= &= LIO-01
¥ External Encoder

Maintenance ‘
Project Archive

Up: ware
Initialize SRAM
Reboot

procon/any/Memory.MLI

procon/any/PcFiles.pcf

procon/any/Pdc.MLT

STEP 2: procon/any/Pdec.PRT
. - - procon/any/PLCopenP.xml
Verify on the project archive page (on web page) T

procon/boot/BootFile.pro

user/config/current.xml

user/config/startup/axis.xml

user/config/startup/hardware.xml

user/config/startup/io.xml

user/config/startup/servonet.xml

user/config/startup/taskdata.xml

user/config/startup/userdata.xml

user/driveParam/AXIS1DrivePn.xml

user/driveParam/AXIS2DrivePn.xml

user/driveParam/AXIS3DrivePn.xml

user/driveParam/AXIS4DrivePn.xml




¥_verifyFarameters_1

Ayisl— Axis —————  Axis—axisl
WerifyPrs— ] Execute Dane —*erifyPrsDn
i— File Buisy —{Herif\;F‘nsBz
STEP 3: Y_VerifyParameters Error |—VerifyPretrr
Compare Drive Parameter on controller with drive parameter on drive grroriD | —ver fnseno

16#0000
Matches F—Prnstatch

u]
InvalidParameter —FirstnmatchedPn
1540100
Expected b—PnlnController
16#00000320
Actual —PrinDrive
16400000321

Y_\riteParameters_1

(T_AIrTEFarameters |
Axisl— AXIS Axis—axisl
WiritePns— Executs Dione —riteln
1 1
. Fil B — it

STEP 4: Y_WriteParameters B N
Write drive parameters stored on controller to the drive Sl meilal
Used when drives are replaced in the field SAEE eI
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New feature on web server Project Archive page for Controller Firmware 2.2

Project Archive
Install Archive

H Browse... ]H Send to Controller

() Clean Install: ALL existing files will be deleted
O Add/Replace Only: existing files not present in the archive will be retained

Note: Installing an archive does not update drive parameters. Go to the Drive Parameters page to send the configuration data from the archive to the drives, or perform an online save in the MotionWorks
IEC Hardware Configuration to send parameters according to the project settings.

Write Controller side drive parameters to the drive

Verify Controller side drive parameters with parameters on drive

Drive Parameters

AXIS1 Not Verified Not Verified

AXIS2 Not Verified [ﬂ] Not Verified M}
AXIS3 Not Verified | [ Verify | Not Verified | [ Veriy |
AXIS4 Not Connected Not Connected

AXIS21 Not Connected Not Connected

1 User parameters refers to drive configuration data stored in XML files on the controller. These files are created when saving the MotionWorks IEC Hardware Configuration, and are visible in the Project Archive.




Thank you
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