TB297 - Yaskawa Sigma5 Step and Direction Setup for Acorn CNC Controller

Overview:

This document will walk you through the process of configuring and tuning a Yaskawa Sigma V
Servopack and Servomotor with a Centroid Acorn based control.

The following items are needed:

* Computer with the Yaskawa SigmaWin+ software installed.

* A to Mini-B type USB cable (Yaskawa part number JZSP-CVS06-02-E) — connected between
the laptop and the Yaskawa drive you wish to setup.

Servopack Configuration Process:

* Launch the Yaskawa SigmaWin+ software.
* You will see the following screen:

Connect
Online Offline
aai i
ﬁﬁ Search
B use |
Axis No. ] Servopack Servomotor Opticn ] Axis name
1 SGDV-5R5AMA SGMIV-08A3A5S B-Axis

Connect Cancel




* Ensure "Online" is selected as shown above

* Select "Search" and make sure "X5 drives" are selected. This search must be done every time
you power up the software or connect to a different Servopack because the SigmaWin+
software remembers the last drive that was connected to it and displays that rather than what is
currently connected.

* Select the drive that appears and click "Connect".

* SigmaWin+ will then open to the main screen as shown below:
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* The best way to configure the Servopack is by using the Setup Wizard which is located under
the Parameters menu option as shown below:

E«a‘ SlganIWIn+_E}ﬂ5#1
| File(E) Parameters(l) Alarm(A)] Monitor(M) Setup(s) Trac
[ B v Edit Parameters(U)... '

* Select “Parameters(U)” then click “Setup Wizard(W)” to start the wizard. The “Setup
Wizard(W)” window is shown below:



il N
£y Setup Wizard AXIS#1 T I I — ﬁ

|:|| Servopack Selection |

i SGOV-180A014A (Z000WW)

ol Encoder Selection | [ Servopack Selection / =8 Encoder Selection

Servepack and motor selection; Confirm your motor model and Servopack model. In Online mode
(when the Servopack is connected), the models are automatically dizplayed. In Offline mode (when
the Servopack is disconnected), the model numbers must be set manualby.

[ =

2 Control Mode Selection
Control Mode Selection: Select a control mede such as Speed Control that uses analog voltage
reference and Position Control that uses pulse-train reference.

[ control Mode Selection

m Reference Input Setting

W Reference Input Setting

Set the reference input specifications and other tems in accordance with the connected machine
and host controller.

&MMator Encoder Setting

Configure the settings for the motor and encoder you use, such as encoder type, encoder output
from the Servopack (encoder dividing pulse).

.ﬁ Motor Encoder Setting

[ ] .

cm Motor Stop Method Selection

y Set the motor stop method and whether or not to use brake at occurrence of alarm when the servo
= i : is off {(motor power is off) or the when the overtravel limit iz used (movable machine parts exceed

I=|_I'_LI Motor Stop Method Selection the allowable range of motion and turn ON a fimit switch).

/0 Signal Setting

The 'O signal allocations for specified terminal numbers of the CN-1 connector can be changed

3 Py _"- = _ = from the standard allocation. 0 signal forced input and output are provided to check the wiring.
[ E‘% I Signal Setting
i 1S aveMirite
e o e SR Check the allocated signals, and save the parameters in a file.
%'_f] Save/rite |

Close I

* To run the setup wizard you will click on the buttons at the left of the window. Starting at the
top and working down the list.
 Start by clicking the "Encoder Selection" button.

PR e L e it

ofill Encoder Selection | ‘

* Nothing is displayed in the window under "Encoder Selection" until you click on "Apply" at
the lower right corner.
* The encoder type will then be shown under the Encoder Selection button.

@ Servopack Selection

| SGDV-180A01A (2000W)

oill Encoder Selection

Encoder Selection ; 20bit incremental
Fully-closed encoder : Do not use




* Click "Control Mode Selection".
~* Select "Position Control (pulse train reference)" from the drop down menu:

Bl Servopsck Selection |

| SGDV-TREAN & (1K)

& ol Encoder Selection |

Encoder Selection : 20kit incremental
Fully-clozed encoder : Do not use

: mr—— ™ Mode which controls postion by pulse train Input reference.
I Sheed control fanaloo referencel

* Click "Apply".

Click "Reference Input Setting".

Note: the "Control Mode Selection" setting is now highlighted in green, signifying that it has
been completed.

Select "SIGN + PULSE" and click "Next".

You will then need to select pulse configuration logic type.

* Select "Negative logic" as shown below:

Reference Input Setting -
Position Control

Select one pulze configuration logic type

S

Forward Reference Rewverse Reference
PLLS ﬂ H H PLLS H H H
i~ Positive logic SIGN e SIGN | iLs

¥ Negative logic el [ S H

Pnz200: Position Control Reference Form Selection Switch

¢ C(Click "Next".

* You will then be asked to Select the electronic gear setting method. Select "Enter the
electronic gear ratio directly" as shown below:
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i

] SGOY-TREA0 A (1K)

offf] Encoder Selection

Encoder Selection : 20bit incremental
Fully-clozed encoder : Do not use

v

1A\ Cortral Mode Selection

| Position cortrol (pulze train reference)

Referenc:e Pulze Configuration : Sign + Pulse
| Electronic gear ratio : 4 /1
| Positioning Completed Wicth @ 1000 [referenc

Abzsolute Encoder Usage : Lses shsolute en
| Rotation (mowement) direction setting : Stanc

Servo OFF, &1 alarm : Makes the motor coas
| Overravel : Same sefting az Pno01 .0 (Stops |
|| 52 alarm | Same setting as Pnod1.0

* Click "Next".

» Moot encoder pulses: 32768

The electronic gear function
allows you to set the distance that the servomaotor moves per input reference pulse to the desired value.
The host controller generating the reference pulse can carry out control without being aveare of

machine gear ratio or number of encoder pulses.

When the Electranic Gear

Is Mot Used Uarkpiece

Ball szrew pitch: Gmm (0.24 in)
To move & workpiece 10mm (033 in):

1 revolution is Bmm. Therefore,
10+E=1.EEGE revolutions

32768 x4 pulses iz 1 revolution. Therefore,
1.BEEEx32765::4=218445 pulses

2184435 pulses are input as reference pulses.
The equation must be calculated &t the

host controller.

=

Select the electronic gear setting method.

(™ Set the electronic gear details.

i+ Erter the electronic gear ratio directly.

YWhen the Electranic Gear |5 Used
Winrkpiace

Reference unit: 1pm
MNo.of encoder pulses: 32763

Ball gerew pitch: Gmm (0.2 in)

To move & workpiece 10mm Using reference units:

The reference unit iz 1pm. Therefore.

to move the workpiece 10mmi(10000 pm),
1 pulze=1pm, s0

10000/1=10000 pulses.

Input 10000 pulses s= reference pulses.

* You will then need to enter the gear ratio. Enter 1048576 on top and 4096 on bottom as shown

in the image below:

* Verify the "Positioning Completed Width" is set to 7 and click "Apply".
* The "Reference Input Setting" will now be green.
* Click "Motor Encoder Settings".

& Setup Wizard

E Servopack Selection |

1 SGDV-=+01* (T50W)

ol Encoder Selection |

Encoder Selection : D 20-bit incremental
Fully-closed encoder : Do not use

S

I\ Control Mode Selection

| Position control (pulse train reference)

Reference Pulze Configuration : Sign + Pulse
|| Electronic gear ratio : 4/ 1
| Positioning Completed Width : 7 [reference u

,| Rotation {movement) direction setting : Stanc

g Motor Stop Method Selection

Enter Electronic gear ratio.

1048576 Pn20E
4098 Pn210

Pn20E : Electronic Gear Ratio Pn210 : Electronic Gear Ratio

Electronic Gear Ratio =

r

(Mumerator)
(1-1073741824 )

(Dencminator}
(1-1073741824 )

Enter Positioning Completed Width.

Positicning Completed Width 7 [reference

units]

Pn522 : Positioning Completed Width

(0-1073741824 )

— Information 5

| Electronic gear ratic setting range:
| 0.001 == Electronic gear ratio <= 1000

| | 'fthe setting iz out of the above range, the

parameter setting error (A.040) wil be
output, and the Servopack will not operate

correcthy.

Reference _ Mator speed
Speed
Error pulzse
FCOIN

O W B e W B e ey



* On the right side of the screen you will see the option “Set the dividing output according to the
electronic gear ratio” as shown below. Click “Apply” to set the number of output pulses per
motor rotation to 1024.

— Dividing output setting
[¥ Use the dividing output.

Set the number of output pulzes per motor rotation.

1024 ﬂ [P/Rev] 4 Set the dividing output according to the electronic

gear ratio.

; A
(16-262144 ) Pply 1024 [P/Rev]

Exarmple) Presetwvalue : 16

* Sometimes due to availability, you may receive a servomotor with an absolute encoder instead
of an incremental encoder. The wizard will detect this and allows you to set the following
option. If the servomotor does have an absolute encoder installed the “Absolute Encoder
Setting” must be changed to “Uses absolute encoder as an incremental encoder.” as shown
below:

—Absolute Encoder Setting
Select the method of usage for the absolute encoder.

Pn002: Application Function Select Switch 2

Note: The "Absolute Encoder Setting" option is grayed out if you have an incremental encoder.

* Click "Next".
* Select "Standard Setting".

Set the motor rotation (movement) direction.

Forward Reference Reverze Reference
Encoder output Encoder output
% from Servopack from Servopack
(+ Standard Setting W) TLMUMLNPAO(phase &) Py UL PAO(phase &)
T PR phase B) UMMM PE Q2 phase B)
Encoder output Encoder output
from Servopack . from Servopack
=d  _MUrLrLnPaoph A ) LML PADCph A
(" Reverse Mode \ plies ey Lphase ]
TUILMLML PE O phase B UL PR phaze B

* Click "Apply".




The "Motor Encoder Settings" will now also be green.

Click "Motor Stop Method".

Pn001.0 should be set by default to the settings in the picture below. If not, make sure they are
set accordingly.

Set "Servo OFF" to "0 : Stops the motor by applying DB (dynamic brake).".

Set "Overtravel" to "0 : Same setting as Pn001.0 (Stops the motor by applying DB or by
coasting).".

Set "G2 alarm" to "0 : Stops the motor by setting the speed reference to "0".".
Motor Stop Method Selection

Select a motor stop method.

Servo OFF, G1 alarm(Pn001.0}

IIZI : Stops the motor by applying DB {dynamic brake). LJ

Creertravel(Pn0d1.1}

|IJ : Same setting as Pn001.0 (Stops the motor by apphying DB or by coasting). LJ

G2 alarm{Pn00B.1}

|III : Stops the motor by setting the speed reference to "0™ LJ

If the Servomotor you are setting up has a brake, you will need to check the "Use the Holding

brake" option as shown below:
Brake setting

Uze the holding brake (servometor with the holding brake).

Click "Apply".

Click "IO Signal Settings" then click "Input Signal Settings".

Disable "N-OT" by clicking in the "Always OFF" column as shown below.
Disable "P-OT" by clicking in the "Always OFF" column as shown below.



Click any cell to alocate an input signal.

Standard allocation

Select the input signal allocation mode.

Customize allocation

Aloration =10 S11 51z S13 514 SI5 S8 Alwzys | Alwsys
{CN1-40} | (CH1-41) | {CH1-42) | {CMN1-43) | (CHN1-44) | (CHI-45) | {CN1-48) ON OFF
/50N | Regquirsd JS-OM{LY
/P-CON | Possible IP-CON{L)
POT  |Possible POT
M-OT |Possible N-OT
JALM-RET | Possible SALM-RETIL
/PCL |Possible /P-CLL)
/N-CL |Possible IN-CLILY
ISPD-D | Mot reguired ISPD-D
ISPD-A | Mot reguired ISPD-A
ISPD-B | Mot reguired ISFD-B
JC-SEL | Mot required fC-5EL
FZCLAMP | Mot reguirad TZCLAMP
SMHIBIT - | Mot required JIMHIBIT
/G-5EL |Possible FG-BEL
/P-DET |Possible fP-DET
VO name (L) | Mormal allocation Pn50A; Input Signal Selection 1 Pn30C: Input Signal Selection 3
'O name (H) | Reverzed allocation Pn308: Input Signal Selection 2 Pn530D: Input Signal Selection 4
Click "OK".

Click "Output Signal Settings".
You must set "/COIN" and "/V-CMP" to "Disable (Do not use)" as shown below:

For motors with a brake you must also set "/BK" to "SO1 (CN1-25,26)" as shown below:

Click any cell to allocate an ocutput signal.

Asocation | 200 o) | cconizr = | © S a0y LD Sl
(eh1-22,22) { . \ BER -

SCOIN Mot require JODIN
N-CMP Possible IJ'\"—C P
TGON Possible ITGON{L)
I5-RDY Paossible {5-RIPY{L)

ICLT Possible FCLT

ALT Mot r=auire MNLT

IBK Required | /BK{L)
TR Fossible AWARN
/NEAR Mot reguine

Click "OK".

You will then be returned to the IO Signal Settings screen. Hit "Apply" to save the settings

and then click "Save/Write".
Select "Write with a backup file" then press "Write". This will save the current
configuration and then write the current configuration to the Servopack:




Writes the set parameter into the Servopack.

Select the writing method, and then click the Write button.

{+ Write with a backup file

Sawves the current Servopack settings in a backup file, and then writes the set
parameters into the Servopack.

™ Write without backup file

Writes the set parameters into the Servopack without =aving the current
zettings in a backup file.

Write

¢ (Click "Finish".

* Click "Yes" when prompted to complete the Setup Wizard.

e The ServoPack will now have an A941 error as shown below. This indicates that a reset is
required to apply the configuration changes.

[&] SigmaWin+ AXIS#1; SGDV-1608

File(E) ParametersiU) Alarm(A) Monitor(M) Setup(S} Trace(I) Tuning(G) TestRRun(R] Edit TableD Solution(Q] Help(H)

V4 N0 EEREEACEEI Y ODGLHATRERO T 5 @il
X_D,J_] Software Reset]
‘Motor Power on

A 941 : Change of Parameters Requires |

" Speed Coincidence

* To reset the Servopack you must click the "Software Reset" button in SigmaWin or remove
power from the Servopack. Before clicking the “Software Reset” button push in the E-stop
button on the control. This avoids putting the control into an error state when the drive and
motor go offline. The Software Reset button is shown below:

File(E) Parameters(l] Alarm(4) Monitor{M) Setup(S) Trace(I) Tuning(G) Test Runi{B) Edit Table(l) Solution(Q) Help(H)

[vE4 N0 AEFPREEHESE Y O S22 oA TEHMO] © - amty

b

=1 Software Reset

- After pressing the "Software Reset" button you will receive a warning. Simply click
"Execute" to continue as shown below:



F — ]
Software Reset - @

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be =sure to carefully read the SigmaWWin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Execute I Cancel
o

* Click "Execute" at the next screen that pops up to confirm reset of the Servopack.

* Every time the Yaskawa Servopack is reset, you will normally get an error on the Centroid
control. Having the E-stop button pressed will avoid getting that error message.

* Once the Servopack is reset, you will have a "Motor Base Blocked - bb" message displayed on
the Servopack. This message means that everything is OK.

Test Run:

We are now ready to perform a test run of the Servopack and Servomotor. This test run will be
performed from the SigmaWin+ software using the Jog Mode.

~* To enter Jog Mode select "Jog" from the "Test Run" menu as shown below:
[&] SigmaWin+ AXIS#1; SGDV-180AD1A Sigr ;

| File(E) Parameters(U] Alarm(4) Menitor(M) Setup(S) Trace(T) Tuning(G) EditTabIE(Il Solution(Q) Help(H)
VE4 N0 REEREEN BN  HL2L OB THURO T e aE

* You will then see the Jog Operation window as shown below:

i B
% JOG Operation AXIS#1 |

-JOG Speed Setting

Pn304 : JOG Speed

o [min-1]

- Operation

@ Servo ON
| Servo OFF

&0




* Click "Edit" to change the "JOG Speed" setting. S0rpm is a good safe starting point.
* Verify that the E-stop button is released.
* Click "Servo ON" to enable the Servopack Motor Power.

The screen should then show "Servo ON" as shown below:
— Operation

| Servo OFF
6 Servo ON ;

* You can now jog the motor by pressing and holding either the Forward or Reverse buttons.

» If everything is working correctly you should have smooth motion of the Servomotor. Simply
close the Jog Operation window to exit Jog Mode. Cycle the E-stop button.

Servopack Tuning:
We are now ready to tune the Yaskawa Servopack. There are two main options for doing this:
1. "Tune Less Mode" — This is the default mode for the Servopack. It obtains a stable response
without adjustment.
2. "Autotuning" — In this mode the Servopack will attmept to tune itself to the dynamics of the
system, saving the parameters for use after that.
Note: Most Servopack/Servomotor combinations seem to perform better once they have been
Autotuned, so that is the option in which we will proceed.
. Select "Tunm (G)" then "Tunm (G)" as shown below:

{J@QEEI@-@ ﬂ@:- Tunmglﬁ}

-

* You will then see a safety warning about the use of Tuning. Simply press "Execute" to
continue.

* You will then see the following Tuning window:



i -
e ce—
| Setthe moment of inertia (mass) ratio before Precautions

executing autotuning.

— Moment of inertia (mass ) ratio identification —

Pn103 : Moment of Inertia Ratio

Execute.

] 122 o Edit
&

Reference input from host controller

—Autotuning -

" Posttion reference input

1 =

5 —

N ‘ Autotuning
{* No reference input r T ﬁ;‘ %
Advanced adjustment Finish I

.

Click "Execute". This will begin the process to calculate the Moment of Inertia for the
Servomotor.

You will then see the Condition Setting window as shown below. Click "Next".
Click "Start" to transfer reference conditions to the Servopack and then click "Next".
You will then see the Moment of Inertia calculation as shown below:

| E'Tq 0peraticnf|\-‘!east.-[rement A){IS#I-

.l

Condition Reference Operation / ; :
Setting " Tensmission " Messuremert T Wiite Results Precautions .|
1Count I[dentification/Fwd Measurement  Freparation
— Servo ON/OFF operation 1 -Run-
H &0 N
Servo On Forward Reverse

Moment of Inertia Ratio
prior to ldentifying

o0 [l
v

Identified Moment of
Inertia Hatio
J (%]

==

0%

Verify that the E-stop button is released.

Click "Servo On" to apply power to the Servomotor.

Alternatingly, click "Forward" then "Reverse" until the SigmaWin software will no longer
allow you to press either one, signifying that the process is complete.

Push in the E-stop button and click "Next".



¢ You will then see the window as shown below:

8 Write Results AXIS#1

Condition Reference Operation
Setting L Transmission iy, Measurement

b \firite Resuls

Writes the Identified Moment of Inertia Ratio.

a3

|dentified Moment of Inertia Ratio Pn103 : Moment of Inertia Ratio

[i2a [ B [iz4 " 4l

Whiting Results

£

Back | Finish ] I Catcel

* Click "Writing Results" to send the results to the Servopack.

* Click "Finish".

* You will be prompted to execute a Software Reset on the Servopack.
*  You will then be returned to the Tuning window.

* Under the "Autotuning" section, click "No Reference Input" to ensure the correct mode
during tuning. Click "Autotuning".
* You will then see the following Autotuning - Set Conditions window:



e
[} Autotuning - Setting Conditions AXIS#

Set conditions.

|6l N Switching the lnad moment of intertia (load mass) identification

|1:A moment of inertia is not presumed. ;’
—Mode selection
|2:F|:|r positioning _:_i

!.-‘5-. gain adjustment specialized for positioning will be executed. In addition, the
following automatic adjustment= can be executed: Model following control, notch )
filter, anti-resonance control, and vibration suppression.

— Mechanizm selection

|2:Erall screw mechanism or linear motor vi

iEécut&s adjustment suitable for relativehy high—r_i_uTH:!_'rt;_.f_l:nE:-H ani lé-l'l{ such as a ball
lscrew or linear motor. Select this type if there is no applicable mechanism.

—rTETETER

The moving range from the current value is specified.

| 706 X 1000 = F&EDDD [reference units]
(-29390 - 99330} —
{Sefting invalid range : =131 - 131} 20 [Rotation] I

—Tuning parameters

[~ Start tuning using the default settings.

Mext = I Cancel

e — = — — A

The following settings should be set by default, verify that they match the following settings:
* Set "Switching the load moment of inertia (load mass identification)" to "1: A moment
of inertia is not presumed.".
* Set "Mode selection" to "2: For positioning".
* Set "Mechanism selection" to "2:Ball screw mechanism or linear motor".
* Ensure the "Moving Range" is set to "3.0" rotations.
Click "Next".
You will receive another warning. Click "Yes" to send the parameters to the Servopack.
You will then see the Autotuning — Automatic setting window as shown below:



[ﬁ&mu n]ng_ i Autematic setting Aﬂs-ﬂ:_ Pr—

—Servo ON/OFF operation
Servo ON
&) | ServooFF E
= |
—Tunin
d i
Start tuning
WMode selection
|2:F|:n' positioning |
Mechanizm selection
I:Z:Ball screw mechanism or linear motor
| Distance
i @Nntu:h filter I?BE&DD [reference units]
) Antires Adj 50 [Rotation]
@‘u’ih Suppress
Precautions | <Back |  Fmsn | cancel |
=] T .

Verify that the E-stop button is released.

Click "Servo ON".

Click "Start tuning". The Servopack will then tune itself. Sometimes the autotune will fault.
This can usually be fixed by performing a Software Reset and re-starting the Autotune.
Click "Finish" when tuning is complete.

At this point the Servopack and servomotor are tuned. Exectue a Software Reset to be sure
everything is back in good operation.

Run Acorn Setup Wizard and set Steps/Rev to 4096



