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1. About the Manual

1.

1.1

1.2

About the Manual

Functions and Purpose of Drive CM
Manual

This manual explains how to install Drive CM, a dedicated PC software for L7NH, L7P
INDEXER and XIP Drive, as well as its functions and technical support.

This manual does not explain 7NH, L7P INDEXER and XIP Drive, unless it is necessary to
understand Drive CM's functions. For more information on the drives, please refer to
their own manuals.

Structure of Drive CM Manual

This manual is composed of three chapters.

Below are the brief introductions of those chapters.

Chapter 1: Explains the purpose and structure of the manual and usage precautions for
Drive CM

Chapter 2: Explains the system environment and installation of Drive CM

Chapter 3: Explains the structure of Drive CM
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1.3 Usage Precautions for Drive CM

Please keep in mind the precautions below while using Drive CM.

- Any misuse may lead to a malfunction of the computer or servo drive, causing seri-
ous damage to the human body or equipment. Take extra caution during operation.

- For USB cable, use double shielded, Twisted Pair and EMI filter attached cable. (simi-
lar product: KU-AMB518 by SANWA)

- Do not connect or remove the cable while the drive is on or while this software is
running.

- Failure to set up properly may cause a runaway or other problem, destroying the ma-
chine. Fully understand the drive and this manual before operation.

- Ensure that safety is secured around the operation area before operation.
- Please check the locations of the motor and machine before operation.

- Before starting operation, ensure that the safety functions such as POT, NOT, EMG
and STO are enabled.

- Even in other cases than the position control, check the settings of the electronic
gear.

- Check the position command before entering.
- Ensure that the operating space is sufficient.

- If used as a vertical axis, ensure that the system does not fall when the servo is off.

We are not responsible for any event that occurs due to user's violation of the above
precautions.
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2.1

Installing Drive CM

Drive CM provides an executable file used to install the software on the user's PC. You
should check if this file has been provided, as it is needed to run Drive CM on the user's

PC.

System Requirements for installing Drive

CM

Categories Recommended system requirements
0S Windows XP, Windows 7 and Windows 8 (x86: 32bit, x64: 64bit)
CPU Dual Core 2.5 GHz or higher
RAM 2GB
PORT USB port that supports USB 1.0 or higher (Ethernet, RS-422)

Note 1. Windows XP, Windows 7, Windows 8 and .NET Framework are the registered

Table 1 System Requirements

trade marks of Microsoft, USA.

The system requirements for installing Drive CM are as shown in {Table 1> above.

If the recommended system requirements are not met, you may not install and run the

software properly.




2. Installing Drive CM

You can install the software on the following OS's: Microsoft Windows XP, Windows 7,
and Windows 8, for both x86 (32 bit) and x64 (64 bit) Systems. You may not install the
software on other OS's except the ones listed above. By the way, Drive CM is only exe-
cutable when NET Framework is already installed. For the OS's that support .NET
Framework, refer to the following Table 2.

Version OS's supported

Windows Servo 2003, Windows Servo 2008,
Windows Servo R2, Windows Servo R2 SP1,
NET Framework 4.0
Windows Vista, Windows XP,

Windows 7, and Windows 8

Table 2 OS's that support .NET Framework 4.0

2.1.1 Installing Drive CM

(1) The Installer Files are provided for Drive CM. First, the user computer system
type has to be identified. Once it has been identified, double-click on Set-
up_32bit(x86) or Setup_64bit(x64) according to the system type to start instal-
lation. (How to check the system type: Control Panel— System— System Type)

i setup_32bit 2014-06-3
i setup_s4bit 2014-06-3

(=]

findows Installer... A4 714K

L] 2
(nw) (ns)

Nindows Installer... 5, 866K

(=]

Figure 2-1.1
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(2) On the Welcome to the Drive CM Setup Wizard window as shown in Figure 2-
1.2, click Next.

B e =

Welcome to the Drive CM Setup Wizard .l

The installer will guide you through the steps required to install Drive Chd on pour computer.

WARMIMG: Thiz computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of thiz program, or any partion of it, rmaw result in severe civil
or criminal penalties, and will be prosecuted to the maximumn extent poszible under the law.

Figure 2-1.2

(3) Select the installation folder for Drive CM, as shown in Figure 2-1.3.

B e =

Select Installation Folder |__l|

The installer will install Drive Ch to the following folder.

To install in this folder, click "Next". To install to a different folder. enter it below or click "Browse".

[ Folder: |

IC:WPrUgram FilesWLS MecapionDrive Ch Browse...

Install Drive CM for yourself, or for anyone who uses this computer:

() Evemaone

@ Just me

[ Catcel ] [ < Back ] [ MHext »

Figure 2-1.3

(4) The installation program is ready to install Drive CM in the user's computer.
To start installation, click on Next.
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Confirm Installation

>
=)

The inztaller is ready to install Drisee Ch on your computer.

Click "MNext" to start the installation.

[ Cancel l [ < Back ] [ Mest » ]

Figure 2-1.4

(5) Drive CM is being installed. Please wait until the installation is complete.

>
)

Installing Drive CM

Drrive Ch is being installed.

Please wait...

Figure 2-1.5

LSis 10
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(6) Drive CM has been successfully installed. Click Close to exit.

) Drive CM

Installation Complete

i k

Drive Ck has been successtully installed.

Click "Close' to exit.

Pleaze uze Windows Update to check for any critical updates to the \MET Framewark,

Catcel < Back

Figure 2-1.6

When the installation process is complete, the Drive CM's shortcut icons are gener-
ated on the Windows Desktop. Then go to Windows—>Start=> All Programs—> Drive
CM. Double click the Drive CM icon to run it.

l‘t'

LTIVERS V]

Figure 2-1.6
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3. Structure of Drive CM

3. Structure of Drive CM

Drive CM is a PC software for L7NH, L7P INDEXER and XIP Drive and supports the func-
tions of Servo Drive for monitoring, operation, parameter setting and firmware upgrade.

3.1 Main Dialogue

The following Figure 3-1 shows the Main Dialogue screen that is displayed when Drive

CM is first run.

Select Communi- Select Drive Type Communication Connect Main Menu
or Disconnect (Drive/Motor, 1/0, Fault
cation Type oP LR L7P) (Offline to Onli Procedure...)
ine to Online, rocedure...
(USB, Ethernet, ‘ _ Shortcut Icon
Online to Offline)
RS-422)
Drive CM - LI Mecagion !h'.l‘!.'-“_
| e Procedures Advan 4 Dntiorar et | l
i = HFET agE s 50PN I8ce $3COLE O If LS o
op— PTP Move
T we-uw Tarpet Pesstion 0 w
¥ Dhema Frofie velocry 10000 s
bittnaes Profie actel 20000 wis® L
. Frofie Decel 20000 wis®
‘°, ‘J'::’ Mokor, “n::nu‘;‘:; Function "
# Tost Bun Moduo Hode . ¥
Position Window 100 w
Postien Time o s
Shep Decel 100000 s
Reverse and rgeat (Abs. move only)
Tarpet Postion 2 10000 w
Dwell Time 1o ms
P Position ] w
Set Pusition 0 | se |
Relative Hove IrPosimion =
> [ ]
f T
_ J ]
E USB Comected | /{34 s coblespen - ] [ ovon vamn. _owk 0. INOSL TIMT. WANT INSPO. TGON NDOSZ . DA ¥ WA, 0UT3, JGuTa, 10Ut nurs. ious. | l
Communication Alarm Message Drive Status Display Main Window Auxiliary Window
Connection Status ~ (Ex: [31] Encoder  (SVON, WARN, RDY....)  (Drive/Motor, Monitor- (O, Procedure, Indexer)

(Connection Closed, cable open)
USB Connected)

ing, Advanced, Indexer,

Object Dictionary)

Figure 3-1

LSis 12
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B Using Shortcut Icons

By using shortcut icons which represent frequently used functions under the main menu,
you can execute the corresponding functions quickly.

For the each function usages, please refer to 3. Structure of Drive CM.

Object Dictionary
Fault Configuration |

Motor Encoder Setup
Trace / Trigger Monitor

N

4

Lo« - SRRV

N

Cyclic Monitor

\ AN
General Conﬁduration
Control Loop \

Figure 3-1.1 Index Edit

Analog Output
Analog‘Input |

Tuning

Manual Jog N

V.
/

Indexer Test '\

Y

N \ \ \ \

AN Do

PTP Move |
Homing
|
Digital Input \

Digital Output
Figure 3-1.2

13 LSis
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A\

Software Reset Emergency STOP
‘v /
Save to Memory  \ /
,gi; o o N\ /: =
, DY Lo izl
E MANIE S~
s ; — : s
"t;: "

Reset Servo Alarm \,
|
Firmware Update

Figure 3-1.3

LSis 14
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3.1.1 Connecting the Communication Port

Drive CM provides USB, Ethernet (EtherCAT) and RS-422 communication to connect
with the servo drive.

L7NH or L7P Drive

USB Port Drive CM
(mini B)
st
USB Port
u (TYPE A)
2
[ =]
N
3]
]
';' L7NH : EtherCAT
" L7P : RS-422
a
w2 (RJ-45)

|
LG Figure 3-1.4 L7NH, L7P Connection

XIP Drive
Drive CM USB Port
(mini_B)
USB Port
(TYPE A)
EtherCAT
(RJ-45)

Figure 3-1.5 XIP Connection

B Connecting the USB Port

(1) Select USB from the three options of USB, Ethernet or RS-422 at the top-left of the
screen, as shown in Figure 3-1.
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- Integrated drive =
Figure 3-1.6

(2) Select one from the three types of drives (XIP, L7NH, L7P) as shown in the figure on
the right side of USB.

]E USB -

g.. il o

Figure 3-1.7

(3) After selecting the drive, click the button as shown below to connect communication.

i use - 7P -| |:> i use L7P »¥

r r

Figure 3-1.8

(4) You should check setting of drive’s information is to be set correctly, when pop-up
window is come up.

[ &) Drive Information |i| |
Drive Family L7PADO4
Hardware Version 0.01
Software Version 0.31
Bootloader Version 0.00
FPGA Version 0.06
Drive Rated Current 3 Arms
Mode Address 1
User Drive Name Drive

Figure 3-1.9

(5) Once all communication settings are complete, communication connection status at
the left bottom of Main Dialogue and Node Browser is changed as follows. (green)

B connection Closed |:> B UsB Connected

Figure 3-10

LSis 16



3. Structure of Drive CM

B Connecting Ethernet Port (only below window 8 version)

Select Ethernet from the three options of USB, Ethernet or RS-422 at the top-left of the
screen, as shown in Figure 3-1.

{2 [Ethemet  |~|L7p - J
USB N
Ethernet

=
Figure 3-1.11

(1) Select one from the two types of drives (XIP, L7NH) as shown in the figure on the right
side of Ethernet.

]!—‘_ Ethernet - 192.168.0.101 XIP - Integrated drive - V

XIP - Integrated drive
L7NH - EtherCAT drive

Figure 3-1.12

(2) If you click Configuration under Setup menu, the following popup window appears.

For a detailed configuration method, please refer to 3.10.1 Configuration.

Drive/Motor I/O0 Fault Monitoring Procedures Advanced Indexer Object Directory Setup] About

]!—2 UsB L7NH ;" @ @ .- o F&!' LA} Configuration

Display Theme 3
b
Figure 3-1.13
L&) Configuration R — F— L)
| | Ethernet IRS-422 Miscellaneous
F——
EtherCAT Master Configuration
[C] Use External Master
, IP Address [192.153.1.94 ~ | MAC Address : 10:0B:A9:EF:1B:A8
| Subnet Mask 255.255.255.0 (Fixed)
Gateway 0.0.0.0 (AABB.CC.ot, AAJBB/CC:Fixed, xx:1~254)
|
| EtherCAT Slave Configuration
| Slaves Count 1 (1~31)
Start IP Address 192.168.1.224 (Fixed)
End IP Address 192.168.1.254 (Fixed)
Figure 3-1.14

17 LSIs



3. Structure of Drive CM

IP Address information of My PC (EtherCAT Master Configuration) and Drive (EtherCAT
Slave Configuration) is automatically displayed. Enter the number of drives to be connect-
ed in Slaves Count and close the screen.

(3) After selecting the drive, select Slave IP to connect to and click the button as below to
connect commnunication.

]!—‘_ Ethernet ~ 165.244.149.101 ~ L7NH - EtherCAT drive - /
}!—2 Ethernet 165.244.149.101 | L7NH - EtherCAT drive ’Y
Figure 3-1.15

(4) Figure 3-1.17 Check the accuracy of drive’s information, the following popup window
appears.

Drive Family L7NHADO4

Software Version 0.62

Bootloader Version 0.08

FPGA Varsion 0.08

Drive Rated Current 3 Arms

Node Address a

User Drive Name Drive % Save
Figure 3-1.16

(5) When the communication setup is finished, the connection status marker at the bottom-
left of Main Dialogue changes as shown in the following figure. (A green box marker
blinks.)

- Connection Closed |:> - Ethernet Connected

Figure 3-1.17

LSis 18
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B Connecting RS-422 Port

Select RS-422 from the three options of USB, Ethernet or RS-422 at the top-left of the
screen, as shown in Figure 3-1.

Note 4) After making the computer recognize RS-422 Converter, execute Drive CM.

(1) ‘Select L7P from the three types as shown in the figure on the right side of RS-422

L7P - 7
.F i Rs422 - up -] 7

Figure 3-1.20 g 3-1.21

(2) ‘Click Configuration under Setup menu.

Drive/Motor I/0 Fault Monitoring Procedures Advanced Indexer Object Directory E About

]2 Re a2y 7 ;.‘_ @ @ - o t!' ‘-m Configuration

Firmware Update

o |

Figure 3-1.22

(3) Set Node ID, Serial COM Port, Baud rate, if the following popup window appears.

L) configuration | 2 |
R5-422 | Miscellaneous
Mode ID 1 (1~31)
Serial COM Port [ coM1 B
Baudrate 57600 =
Parity Bit Mone
Data Bits g
Stop Bit 1
Figure 3-1.23

19 LSis



3. Structure of Drive CM

(4) After selecting the drive, click the button as shown below to connect communication.

i Rs422 - P -| 7 I:> i Rsa22  -|7p 1:¥

Figure 3-1.24

(5) Check the accuracy of drive‘s information, the following popup window appears.

[ [ Drive Information |i| )
Drive Family L7PADO4
Hardware Version 0.01
Software Version 0.31
Bootloader Version 0.00
FPGA Version 0.06
Drive Rated Current 3 Arms
Node Address 1
User Drive Name Drive

Figure 3-1.25

(6) Once all communication settings are complete, communication connection status at the
left bottom of Main Dialogue and Node Browser is changed as follows. (green)

- Connection Closed |:> . R5-422 Connected

Figure 3-1.26

LSis 20
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3.2 Drive/Motor

| Drive/Mator | I/0  Fault Monitoring Procedures Advanced Indexer Object Directory Setup About
Motor Encoder o @ s
N OBG e B A Ay [ e
General Configuration LS = ‘! - Lo 4 we 0 m i
Regenerative Resistor

Drive Information Regenerative Resistor Configuration
Geme e Use External Resistor [] Yes/No
w
(B Resistor Value ohm
¢ R5-422 _
Resistor Power Watt
Figure 3-2

From the top main menu, select a necessary menu such as Drive/Motor>Motor Encoder
or General Configuration.

3.2.1 Motor Encoder 7NH and L7P only)

B Motor Setup

Motor Setup

3rd party Motor™ [T] Yes/No

Motor ID* 11

Linear Motor® [] Yes/No

Maagnetic Pole Pitch® 2400 0.0imm

Commutation Method* [Medmd 0 « | Mot necessary for separate commutation or carmy out commutation using hall sensor
Commutation Current 500 0.1%

Commutation Time 1000 ms

Figure 3-2.1 Motor Setup

(1) 3rd Party Motor

- When this is selected, 9999 is automatically typed in Motor ID to use a third party
motor and the options in Figure 3-2.3 are enabled. If not selected, our motor will be
used.

Note 2) To drive a third party motor, you should enter correct parameters. Please note
that our company neither carried out any test for the combination of our drive and a
third party motor, nor gives any warranty for the motor's performance.

21 LSIs



3. Structure of Drive CM

(2) Motor ID (0x2000)
- Set the motor ID. Our motor carries the motor ID on the motor nameplate.
(3) Linear Motor (0x2800)
— Select the linear motor to use it. If not, the rotary motor is used.
If a linear motor is used, the unit of 3™ Party Motor Setup is changed.
(4) Magnetic Pole Pitch (0x2018)
— This specifies the pitch between magnetic poles of linear motor.
(5) Commutation Method (0x201A)

- Select a commutation method to get the information on the initial angle of the mo-
tor.

(6) Commutation Current (0x201B)
- Select a commutation current.
(7) Commutation Time (0x201C)

—  Set the commutation time.

LSis 22



3. Structure of Drive CM

B Encoder Setup

Encoder Setup

Encoder Type™ Type 0 w | Quadrature (incremental, A lead B)

Resolution™® 12000 ppr

Grating Period™ 40 um

ABS. Encoder Configuration™ [Conﬁg 1] -] Uses the absolute encoder as the absolute encoder. Uses the multi-turn data.

Figure 3-2.2 Encoder Setup

(1) Encoder Type (0x2001)
— Set the encoder type.
(2) Resolution (0x2002)

- Set the encoder resolution in the unit of pulse (count) based on a multiple of 4. You
can usually find the encoder's resolution on our motor's nameplate.

(3) Grating Period (0x201D)

— Setsinusoidal curve encoder’s lattice spacing

- When you select Type 7(Sinusoidal) of Encoder Type only, you can set.
(4) Absolute Encoder Configuration (0x2005)

— Set the usage of the absolute encoder

23 LSIs



3. Structure of Drive CM

m 3" Party Motor Setup

To drive a motor made by other companies or any of our motors without its Motor ID,
you should enter the motor's characteristics values.

If you want to use a 3rd party parameter value, enter "9999" for Motor ID (0x2000).
When you select a 3rd party motor as shown in Figure 3-2.1, "9999" is automatically en-

tered.

3rd Party Motor Setup
Type™

Number of poles™

Rated Current®
Maximum Current™
Rated Speed™®

Maximum Speed™

Inertia or Mass™

Torgue or Force constant™
Phase Resistence™

Phase Inductance™

TN curve data 1*

TM curve data 2*

Hall Offset™

Rotary

2.89
8.67
3000
5000
0.221
0.46
0.82
3.66
3000
100

*) Need' to save fo EEPROM’ and power re-cycle fo apply changss!!

Arms
Arms
rpm
rpm
Kgem™2x10-4
Nmy/ A
ohm
mH
rpm
o
deg

Figure 3-2.3 3" Party Motor Setup

LSis 24
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3rd Party Motor Setup

Type™*

Number of poles® B

Rated Current™® 2.89 Arms
Maximum Current™ 8.67 Arms
Rated Spead* 3000 mmys
Maximum Speed™ 5000 mmys
Inertia or Mass™ 0.321 Ka
Torgue or Force constant® 0.46 N/A
Phase Resistence™ 0.82 ohm
Phase Inductance™ 3.66 mH
TN curve data 1* 3000 mm/s
TN curve data 2* 100 %
Hall Offset™ a deg

*} Nead to save fo EEPROM’ and power re-cydle fo apply changes!!

Figure 3-2.4 If you check Linear Motor (0x2800) setting, the units of 3™ Party Motor Setup are

changed
(1) Type (0x2800)
- 3 party motor's type is set.
(2) Number of poles (0x2801)
- 3 party motor type is set. For linear motor, set it to 2.
(3) Rated Current (0x2802)
- 3¢ party motor's Rated Current is set.
(4) Rated Speed (0x2803)
- 3"party motor's Maximum Current is set.
(5) Maximum Speed (0x2804)
- 3 party motor's Rated Speed is set. For a linear motor, the unit is mm/s.
(6) Inertia or Mass (0x2806)

- 3"party motor's Inertia is set. For a linear motor, set the weight of rotor. At the time,
the unit is 'kg".

(7) Torque or Force constant (0x2807)

- 3"party motor's Torque Constant is set. For a linear motor, set the force constant.
The unit is N/A.

(8) Phase Resistance (0x2808)

25 LSiIs



3. Structure of Drive CM

- 3 party motor's phase resistance (= resistance between lines + 2) is set.
(9) Phase Inductance (0x2809)

- 3 party motor's phase inductance (= inductance between lines + 2) is set.
(10) TN curve data 1 (0x280A)

- 3 party motor's data of the motor speed/torque curve is set. Enter the maximum
speed at the time when the maximum torque (for a linear motor, the maximum
thrust) is output. For a linear motor, the unit is mm/s.

(11) TN curve data 2 (0x280B)
- 3"party motor's data of the motor speed/torque curve is set. At maximum speed
(12) Hall Offset (0x280C)

— The offset of the hall sensor attached for initial angle of a 3rd party motor may vary
depending on manufacturer. For this case, the hall sensor offset must be checked
and correctly set.



3. Structure of Drive CM

3.2.2 General Configuration

B Motor Direction / Gear Ratio

Motor Direction

Rotation Direction™ ["] Reverse
Gear Ratio

Motor Revolutions® il

Shaft Revolutions™ il

Figure 3-2.5
(1) Reverse Rotation Direction (0x2004)

- Set the rotation direction of the motor. (If selected, the motor rotates clock-wise ac-
cording to the Forward command.)

Figure 3-2.6

(2) Motor revolutions (0x6091:1)
- Motor revolutions
(3) Shaft revolutions (0x6091:2)
- Shaft revolutions

Note 3) When using the electric gear function of the drive, you cannot utilize the
highest resolution of the encoder. Therefore, use the function of the upper level
controller if possible.
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B Brake

Outputs signals to control the brake when the servo is turned on or off.

Brake

PWM OFF Delay Time 10 ms
Dynamic Brake Control Made [Mgde. 0 ,] Hold After Stopping the motor using the dynamic brake
Brake Output Speed 100 rpm or mmys
Brake Qutput Delay Time 100 ms
Figure 3-2.7

(1) PWM Off Delay Time (0x2011)

- Set the amount of time to delay until the PWM is actually turned off after the servo
off command is given.

(2) Dynamic Brake Control Mode (0x2012)
- This specifies the control mode of the dynamic brake when the servo is turned off.
(3) Brake Output Speed (0x2407)

- Set the speed at which the brake signal is output when the motor is stopped by the
servo off or servo alarm.

(4) Brake Output Delay time (0x2408)

- Set the amount of time to delay an output signal for braking when the motor is
stopped by the servo off or servo alarm control signal.
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B Emergency stop

This specifies the method to stop the drive on emergency stop (when entering POT, NOT,
or ESTOP). In torque control mode, the decelerating to stop mode using emergency stop
torque is not applied.

Emergency Stop
Emergency Stop Configuration Mode 1 « | Decelerates to stop using the emergency stop torque (0x2113)
Emergency Stop Torgue 1000 0.1%
Figure 3-2.8
Setting .
Details

values

The motor will stop according to the method set in the dynamic
brake control mode (0x2012)).

It will stop using the dynamic brake, and then maintain the torque
command at 0.

Decelerates to stop using the emergency stop torque (0x2113).

Table3 Emergency Stop Configuration

(1) Emergency Stop Configuration (0x2013)

- This specifies the method to stop the drive on emergency stop (when entering POT,
NOT, or ESTOP). In torque control mode, the decelerating to stop mode using emer-
gency stop torque is not applied.

(2) Emergency Stop Torque (0x2113)

- This specifies the stop torque on emergency stop (when entering POT, NOT, or ES-

TOP).
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B Torque Limit

Torque Limit

Torque Limit Selection Limits the torque using external positive/negative torque limit values according to the moving direction; Forward : 0x2111 Backward : 0x2112
Ext. Positive Torque Limit Value 3000 0.1%
Ext. Negative Torque Limit Value 3000 0.1%
Positive Torgue Limit Value 3000 0.1%
Negative Torgue Limit Value 3000 0.1%
Maximum Torque 3000 0.1%
Figure 3-2.9

(1) Torque Limit Selection (0x2110)
- This specifies the function to limit the output torque of the drive.
(2) Ext. Positive Torque Limit Value (0x2111)

- This specifies the external positive torque limit value according to the torque limit
function setting (0x2110).

(3) Ext. Negative Torque Limit Value (0x2112)

- This specifies the external negative torque limit value according to the torque limit
function setting (0x2110).

(4) Positive Torgue Limit Value (Ox60EQ)

— This sets the limit of positive torque values.
(5) Negative Torque Limit Value (Ox60E1)

— This sets the limit of negative torque values.
(6) Maximum Torgue (0x6072)

-~ This sets the maximum torque that the motor can output in 0.1% increments of the
rated torque.
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B Index Configuration (L7P only)

Index Configuration

Control Mode™ Index mode —

Coordinate Select™ [Linear axis T]

Modulo Factor® 3600 UL

Baud Rate™ 57600 +| bps

Pulse Input Logic* [F’hase A+B{positive logi v]

Pulse Input Filter® | No filter used -] e

PLCR Mode [Enabled in edge ,]

Encoder Qutput™ 10000 pulse/rev.
Encoder Output Mode™ [Line Drive only v]

Start Index Number [ﬂ v] 0~63
Index Buffer Moda [owle buffer set v]

*) Need to save fo EEPROM’ and power re-cydle to apply changash

Figure 3-2.10
(1) Control Mode (0x3000)
— This specifies the position control mode in the drive.
(2) Coordinate Select (0x3001)

— This specifies a coordinate system to be used for indexing position control of the
drive.

(3) Modulo Factor (0x240C)

— This specifies the factor for using the Modulo function. The user has to set the posi-
tion value corresponding to one revolution during motor drive.

(4) Baud Rate (0x3002)

- This specifies the serial communication speed between the upper level controller and
drive through RS-422.

- 9600, 19200, 38400, 57600[bps]

(5) Pulse Input Logic (0x3003)

— This specifies the logic of the position control input pulse when the upper level con-

troller uses the positioning module.
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Setting values

0: Phase A+B (positive logic) Phase A + B positive logic

1: CW+CCW (positive logic) CW+CCW positive logic

2: Pulse+Direction (positive logic) Pulse+sign positive logic

3: Phase A+B (negative logic) Phase A + B negative logic

4: CW+CCW (negative logic) CW+CCW negative logic

5: Pulse+Direction (negative logic) Pulse+Sign negative logic

Table 4 Rotation direction by type and logic of position command input pulses
(6) Pulse Input Filter(0x3004)

— This specifies the filter frequency band corresponding to the pulse input. The deter-
mination of the frequency bands is based on the input pulse width in accordance
with digital filter's characteristics.

(7) PCLR Mode (0x3005)

- Select operation type for position pulse clear mode.
— Enable in edge or Enable in Level

(8) Encoder Output (0x3006)

— This specifies the pulse input logic when the upper level controller's positioning
module is used.

(9) Encoder OQutput Mode (0x3007)

This specifies whether to output also in the open collector method in addition to the
default line drive method when servo outputs the encoder signal to the outside.

(10) Start Index Number (0x3008)

— This specifies the index number (0~63) for operation when starting Indexing Position
operation.

(11) Index Buffer Mode (0x3009)

- This specifies how many times the START (operation start) signal is remembered dur-
ing Indexing Position operation.
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3.2.3 Regenerative Resistor (L7NH and L7P only)

Regenerative Resistor Configuration

Use External Resistor [ ] Yes/Mo

Resistor Value 100 ohm

Resistor Power 50 Watt

Resistor Peak Power 100 Watt

Duration Time at Peak Power 2000 ms

Derating Factor 100 %
Figure 3-2.11

(1) Use External Resistor (0x2009)

- If not selected, the regenerative resistance embedded in the drive is used. If selected,
the regenerative resistance separately fitted on the exterior of the drive is used.

(2) Resistor Value (0x2008B)

— Use the ohm unit to set the value of the regenerative resistance separately fitted.
(3) Resistor Power (0x200C)

— Use the watt unit to set the value of the regenerative resistance separately fitted.
(4) Resistor Peak Power (0x200D)

— Use the watt unit to set the max capacity allowed for the regenerative resistance
separately fitted.

(5) Resistor Time at Peak Power (0x200E)

- Use the ms unit to set the time allowed for the max capacity (Resistor Peak Power
value) of the regenerative resistance separately fitted.

(6) Derating Factor (0x200A)

- This specifies the derating factor which checks for regenerative resistance overloads.
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3.2.4 Drive Information

Displays the basic information on the drive, including the version.

[J Drive Information |t S|
Drive Family L7PADO4
Hardware Version 0.01
Software Version 0.61
Bootloader Version 0.06
FPGA Version 0.08
Drive Rated Current 3 Arms
Mode Addrass 1
User Drive Name Drive

Figure 3-2.12 Drive Information

(1) Drive Family (0x1008)

— Displays the drive name.

(2) Hardware Version (0x1009)

- Displays the hardware version.
(3) Software Version (0x100A)

— Displays the software or firmware version.
(4) Bootloader Version (0x2613)

— Displays the bootloader version.
(5) FPGA Version (0x2611)

- Displays the FPGA version.

(6) Drive Rated Current (0x2610)

- Displays the rated current.

(7) Node Address (0x2003)
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— Displays the node ID configured for the node setting switch.
(8) User Drive Name (0x240D)

— The user can customize the drive name. The name can contain up to 16 characters.
Push the Save button to save the name in the internal memory of the drive.
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3.3 10 CONFIG

Drive/Motor [I/O] Fault Monitoring Procedures Advanced Indexer Object Directory Setup About

Digital Input @@ -ot! L-Nu r}. T;: '1\ Q. m 0 -

Digital Output

Analog Input

Analog Monitor
henerative Resistor Configuration

T USB-L7P Use External Resistor [] Yes/No

v

&L Ethernet Resistor Value ohm
¢ RS5-422

P ke Plossme (VS

Figure 3-3

From the main menu on the top, select a necessary menu such as I/0O~> Digital Input or
Digital Output.

3.3.1 Digital Input

Use digital input signal pin of the drive I/O connecter to select from 28 input functions and input sig-
nal levels Four input contacts are assigned to XIP (Input 1 to 4), 8 input contacts to L7NH (Input 1 to
8) and 16 input contacts to L7P (Input 1 to 16). The digital inputs are automatically activated accord-
ing to the number of contacts of the drive as shown in Figure 3-3.1 (L7P).

Input contact number  signal input level assigned input signal input status input status indicator

\ Dlgltal\nput
Ngh Isv _ON Y
Input 2 High |POT

1

|

v] 0 -
Input 3 [ High INDT v] 0 .
Input4 | High |A_RST - o B
Inputs | High |START ~| o [l
Input6 | High |STOP - o Il
Input 7 [ High IREGT v] 0 -
Inputs | High |EMG - o Il
Input9 | High |HOME -/ o
Input10 | High [HSTART Kl |
Input11 | High [ISELO - o
Input12 | High |ISELL - o Il
Input13 | High |ISEL2 - o Il
Input 14 [ High IISELS v] 0 -
Input 15 [ High IISEL4 v] 0 -
Input 16 [ High IISE.LS v] 0 .

Figure 3-3.1 Digital Input
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(1) Input contact number (Input 1 to 16)
— Indicates the number of the input contact of the drive.
(Numbers of input contacts for each drive are XIP: 4, L7NH: 8, L7P: 16)
(2) Signal input level setup (High or Low)
— For a high level signal, contact A is used. For a low level signal, contact B is used.
(3) Allocation of input signals (28 types)
— Select one of 28 input signals from the list box.
(4) Input status (O or 1)
— The current input status is indicated as 0 or 1.
(5) Input status indicator (Gray or Green)

- The current input status is indicated as gray (0) or green (1).

3.3.2 Digital Output

You can select from 19 input functions and input signal levels using the digital output
signal pin of the drive I/O connecter. Two output contacts are assigned to XIP (Output 1
to 2), four output contacts to L7NH (Output 1 to 4) and 8 output contacts to L7P (Out-
put 1 to 8).

Output contact number  signal output level  assigned output signal ~ forced output  output status indicator

Digital Qutput
["] EnableXprced output
ut1 | Nw |ALARMY
Output 2 | High IREADY
Output 3 | Low ]BRAI{E
Output 4 | High III"IPCIEI
Output5 | High |ORG
Output 6 | High |EOS
Output 7 | High |TGON
Output 8 | High |TLMT

4

4

4

4

4

4

4

4

Figure 3-3.2 Digital Output
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3.3.3

(1) Enable forced output

- If selected, ON/OFF of the forced output is activated. You can force the output con-

tact to turn it on or off.

(2) Output contact number (Output 1 to 8)

- This indicates the number of the output contact of the drive. (Number of input con-
tacts per drive: XIP: 2, L7NH: 4, L7P: 8)

(3) Signal output level setup (High, Low)

- For a high level signal, contact A is used. For a low level signal, contact B is used.

(4) Allocation of input signal (19 types)

- Select one of the 19 output signals from the list box.

(5) Forced output (ON or OFF)

- Force the contact output to turn ON or OFF. (only when Enable forced output is se-

lected)

(6) Output status indicator (Gray or Green)

- The current output status is indicated as gray (0) or green (1)

and CH2 only)

Analog Input

~CH1 (Torgue Limit)

Torgue Limit Scale
Torgue Limit Offset

Torgue Limit Value

Torque limit should be set first!

300 A%/
0 mv
-128 my

M Reset |

~CH2 (Velocity Override)

Use Analog Velocity Override Mode

Velocity Override Offset 0 mv
Velocity Override Value 849 my
N Reset |
Figure 3-3.3

Analog Input (L7NH: CH1 and L7P : CH1
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B CH1 (Analog Torque Limit)

You can limit the drive output torque to protect the machine. It can be set by the torque
limit function (0x2110).

(1) Analog Torque Limit Scale (0x221C)

— This specifies the scale of the analogue input value.

(2) Analog Torque Limit Offset (0x221D)

— This specifies the analogue voltage offset controlled by the analogue torque limit
(3) Current Torque Limit Value (0x2615)

— This indicates the voltage in mV, which is inputted to the analogue input channel 1.

B CH2 (Analog Velocity Override)
You can use the analogue voltage to override the velocity.
(1) Use Analog Velocity Override Mode (0x221E)

— This specifies whether to use the function that uses the analogue voltage to override
the velocity.

(2) Analog Velocity Override Offset (0x221F)
— This specifies the analogue voltage offset inputted to the analogue velocity override.
(3) Current Velocity Override Value (0x2616)

— This indicates the voltage in mV, which is inputted to the analogue input channel 2.
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3.3.4

Analog Monitor (xip: cHi and L7NH, L7P: CH1 and CH2 only)

You can specify the output of the analogue monitor in order to monitor the gain tuning

or the internal state variables of the drive.

Analog Monitor

Always Output with Absolute Value

~CH1
Source [‘n."eI-:-:i’q,r Feedback[rpm] - |
Offset 0 Unit of CH1
Scale 300 Unit of CH1/Volt
~CH2
Source [‘n."eI-:-:i’q,r Command[rpm] - |
Offset 0 Unit of CH2
Scale 300 Unit of CH2/Volt
Figure 3-3.4

(1) Always Output with Absolute Value (0x2220)

- Specify the output mode of the analogue monitor. If selected, +/- values are output.
If not selected, only + values are output.

(2) Channel 1 Select (0x2221)

- Configure the monitoring variables to be output to the analog monitor output chan-

nel 1.

(3) Channel 1 Offset (0x2223)

- Subtract the offset value from the monitoring variable of the analog monitor output
channel 1 to determine the final output. The unit will be that of the variable config-
ured in "Channel 1 Select" of the Analog Monitor.

(4) Channel 1 Scale (0x2225)

- This specifies the scaling of the variable to be output per 1 V when outputting the
monitoring variable configured as the analog output channel 1. The unit will be that
of the variable configured in "Channel 1 Select" of the Analog Monitor per 1 V.

(5) Channel 2 Select (0x2222)

- Configure the monitoring variables to be output to the analog monitor output chan-

nel 2.
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(6) Channel 2 Offset (0x2224)

— Subtract the offset value from the monitoring variable of the analog monitor output
channel 2 to determine the final output. The unit will be that of the variable config-
ured in "Channel 2 Select" of the Analog Monitor.

(7) Channel 2 Scale (0x2226)

- When outputting the monitoring variable configured as the analog monitor output
channel 2, this function will set the scaling of the variable to be output per 1 V. The
unit will be that of the variable configured in "Channel 2 Select" of the Analog Moni-
tor per2 V.
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3.4 FAULT

You can set up the servo alarm and warning.

3.4.1 Fault

Drive/Motor  I/0 Monitoring  Procedures Advanced Indexer Object Directory Setup About

) Fault Configuration ; " \ ERY 0

1 v . aQE DA 52N 08
Fault History =
Fautam) Reser _

Figure 3-4.1

From the main menu on the top, select a necessary menu such as Fault = Fault Configu-
ration or Fault History.

Drive CM's Fault function can specify various levels and masks related to the drive alarms
and uses the Alarm History to display the most recent 16 alarm codes and their messages.

B Fault Configuration

AL-51 (POS following)
Following Ermor Window
Following Ermor timeout
AL-50 (Over Speed Limit)

rpm or mm/s
AlL-53 (Excessive SPD deviation)

rpm or mm/s
AlL-42 (Main Power Fail), W-01
Main power fail check mode Single-phase power input
[Process the phase loss as (AL -42) v]
Main power fail check time ms
Overload check level %
Overload warn level %
wornvipst
RST power fail [] Yes/No W-01h
Encoder low battery [] Yes/No W-0zh
Software position limit [] Yes/Ma W-04h
Overload exceed warn limit [] Yes/Ma W-08h
DB current [C] Yes/No W-10h
Wrong setup [C] Yes/No W-20h
Under voltage [] Yes/Ma W-40h
Emergency switch [] Yes/Ma W-80h
Safe Torque Off(STO)
Yes/No Set fault bit of StatusWord when unplugaed
Al -34 (Encoder Z-phase open)
Not use index(z) signal [] Yes/Ma Check Yes when not using encoder index(z) signal
Figure 3-4.2
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B AL-51 (POS following)

Alarm for excessive positional error
(1) Following Error Window (0x6065)
— Set the positional error range for checking the following errors.
(2) Following Error Timeout (0x6066)
— Set the excess of time for checking the following errors.
AL-50 (Overspeed Limit)
Overspeed alarm
(1) Overspeed Detection Level (0x230F)
— This specifies the level to detect overspeed alarms (AL-50).
AL-53 (Excessive SPD Deviation)
Alarm for excessive speed errors
(1) Excessive Speed Error Detection Level (0x2310)
- This specifies the level to detect excessive speed error alarms (AL-53).
AL-42 (Main Power Fail), W-01
Alarm for a main power failure. Alarm for main power phase loss.
(1) Main Power Fail check mode (0x2006)

— This specifies the main power input mode and the processing method if phase loss
occurs.

(2) Main Power Fail check time (0x2007)
— This sets the time to check the phase loss in the main power system.
AL-21 (Continues overload)

Alarm for continuous overload

(1) Overload check level (0x200F)

— This sets the load factor where the continuous overload begins to accumulate.
(2) Overload warn level (0x2010)

— This specifies the output level of the continuous overload warning (W10).
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B \Warn Mask (0x2014)
If selected, the warning is masked. A masked warning will not be triggered.
B Safe Torque Off(STO) ( 15 bit of 0x2014)

When you use this function (if it is not connected in STO), statusword fault bit is set, you
can reset by using fault reset bit of controlword

When you use not this function (if it is not connected in STO), statusword fault bit isn’t set.
B AL-34 (Encoder Z-phase open) (14 bit of 0x2014)

If you use this function, AL-34(Z open) will not be triggered.

When you operate motor like as Step motor, you can use it.
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B Alarm History

(1) Read
servo atarm vistory S5

Comment
10]IPM fault Newest alarm
31]Encoder cable open
53]Excessive SPD deviation
31]Encoder cable open
63]Parameter checksum
31]Encoder cable open

[
L
[
L
[
L
[31]Encoder cable open
[10]IPM fault
[
[
[
[
[
[
[
[

10]1PM fault
10]1PM fault
10]IPM fault
10]IPM fault
10]1PM fault
10]IPM fault
10]IPM fault
10]1PM fault Oldest alarm

Figure 3-4.3

—  Pressing the Read button in the alarm history displays the most recent alarms (up to
16) that have occurred to the drive. Number one is the latest alarm.

(2) Clearing Alarm History
Servo larm History

Comment
Newest alarm

Oldest alarm

‘}*‘ Clear Alarm History

Figure 3-4.4
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(3) You can reset the Alarm History. After resetting, the alarms show "[00]No error”, as
shown in the figure. Fault(Alarm) Reset

- If an alarm occurs, the alarm can be reset to clear it.

- Please click on Fault (Alarm) Reset or figure 3-4.5 ‘Reset Servo Alarm’ shortcut icon.

£ JANIE S~ N

Figure 3-4.5

. USE Connected [31]Encoder cable open . USB Connected

(When an alarm occurs) (After the alarm has been reset)
Figure 3-4.6
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3.5 MONITORING

Drive CM provides Real-Time Data Trace, Trigger and Cyclic Monitor functions that dis-
play the information in two graphs and one text format. In particular, the Trigger moni-
tor supports FFT, through which you can find the resonance frequency of the drive to be
used for setting up the Notch Filter. In addition, the monitored graph data can be saved
as a text or image file.

Drive/Motor 1/0  Fault [ Monitoring | Procedures Advanced Indexer Object Directory Setup About

1 |use 7P il 0 53 L ':J\ pid ‘? Q. EI 0 TR

Cyclic Monitor

Comm. Packet Viewer

Figure 3-5

From the top main menu, select a necessary menu such as Monitoring = Trace/Trigger
Graph or Cyclic Monitor.
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3.5.1 Trace / Trigger Graph

CH1 : Vielocity Feedbackrpm] CH2 : Velocity Command[rpm]

70m  iEDm 00
Tama csc)

3 - Vielocity Errorfrpm]

L\ _J i
.»—} LJ JI b-—‘ \-—l thl‘rJ

|

CH4 - Torgue Feedback{%]

'H

"l

oo

000 17D0  1E000

Tima fcac)

15000 7nom  zom

|2+ single Grid

I P start || M stop ‘ l'OZnnm‘ Q&Pan [I. Save | ﬁSa\re |

Y-Axes (Channels) | X-Axis (Time Base) | Trigger | Cursor Measurement |

7 Data |

I“Galn Wmdow|

["] Cursor Enabled

Time and channel

[VECh 1 | ~||velocity Feedback[rpm] = V] Aute -100 - 100

ch2 [ | [Velucity Commandlrpm] | [¥]Auto -100 - 100
Ch3 [ v] [Velocnty Error[rpm] v} Auto  -100 - 100

[#Ich4 [ ~||Torgue Feedback[%] ~| ¥ Aute -100 - 100

Figure 3-5.1

Drive CM can use Tracer or Trigger Monitor for up to four channels as shown in Figure 3-5.1. In
the Procedures menu, you can select Procedures 2 Manual Jog, Program Jog, PTP Move or oth-

er options while monitoring the operating state.

B Y-Axes (Channels)

‘Y-Axes (Channels) § ¥-Axis (Time Base) | Trigger | Cursor Measurement

Time and channel

Vichi [l v Ve cklrpm -100 - 100
[w]Cch2 ~ || Torgue Feedback[%a] v | /] Aute -100 - [100
[lch3 v || Not Selected v | ] Auto  -100 -[100
[]ch4 B8 v || NotSelected v | ] Auto  -100 - |100
Figure 3-5.2

(1) Ch1, Ch2, Ch3 and Ch4

— The channel check box only specifies whether to display the graph on the screen; for
a channel that you don't trace or trigger, select "Not Selected" in (3).

2 m .

- Select the line colors (15 in total) of the channel graph.

LSis
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(3) Select the monitoring variable for each channel (Velocity Feedback[rpm])
— Select the items of the channel graph to be monitored.
(4) Auto

— This selects the range of Y axis of the channel graph automatically. (If unchecked, Y
axis is determined by manual setting in (5).)

(5) Ymin and Ymax

— This is the range of Y axis of the channel graph that the user has to set manually. Use
the unit according to the monitoring variable set up in (3). If Velocity Feedback[rpm]
is selected, Ymin and Ymax will have the range of -100[rpm] to 100[rpm] in Figure
3-5.2.

B X-Axis (Time Base)

Y-Axes (Channels)| X-Axis (Time Base) | Trigger | Cursor Measurement

Time Base
Mode Continuos v

Sampling Time 10.000 ms

v
Time span for X axis = 1000 * Sampling Time

= 10 second

Figure 3-5.3

(1) Mode
— For Trace, select "Continues". For Trigger, select "Triggered".
(2) Sampling Time

-  When all of four channels are used, the defaultis 20ms. (Each channel needs at least
5msec. If a lower sampling time is set, the graph may be distorted.)

(3) Time span for X axis

- This specifies the time span for X axis of the graph. (The number of time spans can
be set by 100 units for Trace but, for Trigger, it should be 256, 512, or 1024.)

The X axis of the graph indicates the time (sec). In the above Figure 3-7.2, if the
sampling time for one channel is 20ms and the time span is 250, the length of X axis
is 0.02 * 250 = 5 seconds. It means that 250 data pieces sampled in every 20ms will
be displayed on the X axis.
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® Trigger

Y¥-Axes (Channels) | X-Axis (Time Base) Cursor Measurement

Trigger

Source | Velocity Feedback[rpm] v Level 100.0
Edge Positive L) Position (0~100) |50
Mode () Single () Mormal [] Show charts by FFT

Figure 3-5.4
(1) Source
- Select a source channel to trigger ("Immediate Trigger" can be activated instantly).
(2) Edge
- Select the edge to trigger; positive or negative.
(3) Level
- Set the trigger level. (Use the unit according to the source type.)
(4) Position

- Select somewhere between the trigger point 0 and 100% (If O is selected, the trigger
point is located at the left end of the graph. If 100 is selected, it is located at the
right end).

(5) Mode
- Select a trigger mode: "Single" for one time; "Normal" for continuous.
(6) Show charts by FFT

— When the trigger is completed and checked, an analysis graph converted to FFT is
displayed. (Refer to Figure 3-5.5) Set up Notch Filter properly to reduce the vibration by
detecting the resonance frequency in the normal time and analyzing the results.

(You can access and set up Notch Filter by using 'Gain Window" in Figure 3-7.4, or
'Advanced' = 'Controls' = 'Current Loop' from the top menu.)

(7) Trig Status

- Trigger progress is displayed by using Progress Bar.
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- CH2 - Vilocity Command[rpm]
;
{

0200 0200 ] 1 0200 0300
Tme (xec) T (xsod

CHB : Vislocity Emor{rpml CHA - Torque Feedbackl]

Figure 3-5.5

Figure 3-5.5 shows an example of a single trigger as presented in Figure 3-5.4,
where the source channel is "Velocity Feedback[rpm]"; Trigger Level is 100[rpm] at
the positive edge; and the graph's Trigger Position is located at 50% (center).

B Cursor Measurement

\ Y-Axes (Ch 5] | X-Axis (Time Base) | Triggerl Cursor Measurementl

Data View
= x1 vyl *2 Y2 Aox(=x2-x1) Ay(=y2-y1) Freq.(=1/Ax)
Cht 6.626 8.279 10.875 289.534 4.34% 281.255 0.230
Ch2 #a #a #40 4 #44 4 EF e
Ch3 #iHE # 45 A s # 35 s 3%
Ch4 FHHE #HE EhE EaE EiE EaE EaE
Figure 3-5.6

— Check Cursor Enabled on the right side in figure 3-5.1. At the time, vertical bars are
displayed in each channel-specific graph. In the channel graph to be measured, click
and move the blue vertical bar by using the left mouse button to measure X1 and Y1
values. Then, click and move the orange vertical bar by using the left mouse button
to measure X2 and Y2 values. This way, you can get the difference between the two
points (AX and AY) and Freq.
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B Start and Stop of Trace / Trigger Monitor

|+ Single Grid l

[ P Start ” W Stop ‘ pZaom [ +Pan ‘ II'. Save H E‘J'Save ” Y pata ‘ ““Gain Window‘

Figure 3-5.7

Once Trace / Trigger Monitor setup is completed, you can monitor the operation
state in graph after pressing the Start button as shown in Figure 3-5.7. Pressing the
'Stop' button will stop the movement of the graph.

(1) Zoom

- Select the Zoom button. Press the left mouse button and drag on the channel
graph to be zoomed to specify the zoom area and release the button. If you double
click, zoom setting is initialized.

(2) Pan

- Select the Pan button. Press the left mouse button (hand shaped icon shown) on the
channel graph and move left and right to view it in a panorama format. If you dou-
ble click, zoom setting is initialized.

- Place the mouse cursor on the channel graph and roll the mouse wheel forward or
backward to zoom in or out the X axis.

(3) Save(Save Image)

- Save the current graph as an image file in PNG format.
(4) Save(Save as Data)

- Save the current graph as a text file with extension ".Ism".

(5) Data(Open Data)

- Read and display a file that is saved as an ".Ism" text file.
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(6) Gain Window

—  Pressing this button displays the window as shown in Figure 3-5.8. You can use the
Trace / Trigger graph displayed to set up Position Loop, Velocity Loop and Current

Loop.
&) Gain Window ]
- Position Loop
Position loop gain 1 50 1fs
Velocity feed-forward gain Ii] Y
Velocity feed-forward filter ime 1p 0.1ms
Position cmd filter time o 0.1ms
Position cmd average filter ime 0.1ms
- Velocity Loop
Inertia ratio 100 %
Speed loop gain 1 75 Hz
Speed loop intagral time 1 50 ms
Speed faedback filtar time 5 0.1ms
Torgue feed-forward gain Ii] Y
Torgue feed-forward filter time  1p 0.1ms
- Current Loop
Torgue command filter time 5 0.1ms
Current controller gain 100 Y
Natch filter 1 frequency 5000 Hz
Notch filter 1 width 1
Motch filter 1 depth 1 (1~5)
Notch filter 2 frequency 5000 Hz
Notch filter 2 width 1
Motch filter 2 depth 1 (1~5)
Notch filter 3 frequency 5000 Hz
Notch filter 3 width 1
Natch filter 3 depth 1 (1~5)
Notch filter 4 frequency 5000 Hz
Notch filter 4 width 1
Motch filter 4 depth 1 {1~5)
-On-line Tuning
On-line tuning mode s ON
System rigidity 5 (1~20)
Tuning adaptation speed 1 {1~5)
Figure 3-5.8
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B Position Loop

(1) Position loop gain 1 (0x2101)

- This specifies position loop gain 1. This specifies the whole responsiveness of the po-
sition controller. As the setting increases, the responsiveness gets higher. Too large
setting value may cause vibration depending on the load.

(2) Velocity feed-forward gain (0x210C)

- This specifies the Velocity Feed-forward Gain. This specifies the feedforward gain for
the speed command during position control. The larger the setting is, the less the
positional error is. If you set a too large value depending on the load, vibration or
overshoot may occur. When adjusting the gain, increase the setting gradually.

(3) Velocity feed-forward filter time (0x210D)

- This specifies the Time Constant of the Velocity Feed-forward Filter. This applies low
pass filter to the compensated amount added to the speed command by the speed
feedforward gain. You can enhance the system stability by using it when you set a
large speed feedforward gain or when there is excessive change in position com-
mand.

(4) Position cmd filter time (0x2109)

- Sets position command filter time constant. This applies a low pass filter for position
command to smoothen the position command. Especially, this can be used for set-
ting a higher gear ratio.

(5) Position cmd average filter time (0x210A)

- Sets position command average filter time constant. This applies a moving average
filter for position command to smoothen the position command.

B Velocity Loop
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(1

Inertia Ratio (0x2100)

Sets inertia ratio. This specifies the ratio of the load inertia to the motor's rotor iner-
tia in %.

Inertia ratio = Load inertia / Motor's rotor inertia x 100

The inertia/load ratio is an important control parameter for the operation of the ser-
vo. It is crucial to set the correct inertia ratio for optimal servo operation. You can es-
timate the inertia ratio by auto gain tuning. The ratio will be continuously estimated
during operation if you carry out real-time gain tuning.

Speed loop gain 1 (0x2102)

This specifies speed loop gain 1. This specifies the whole responsiveness of the speed
controller. To make the whole responsiveness of the system higher, you have to set
the speed loop gain large as well, along with the position loop gain. Too large setting
value may cause vibration depending on the load.

Speed loop integral time 1 (0x2103)

This specifies speed loop integral time constant 1. This specifies the integral time
constant of the speed controller. If you set it larger, error will be reduced at the
steady state (stopped or driving at constant speed), but vibration may occur at a
transient state (while accelerating or decelerating).

Speed feedback filter time (0x210B)

This specifies the Time Constant of the Speed Feedback Filter. This applies a low pass
filter to the speed feedback signal calculated from the encoder. In case that system
vibration occurs or vibration occurs when a gain load with too large of an inertia is
applied, you can suppress the vibration by setting appropriate value.

Torque feed-forward gain (0x210E)

This specifies the Torque Feed-forward Gain. This specifies the feedforward gain for
the torgue command during speed control.

Torque feed-forward filter time (0x210F)

This specifies the Time Constant of the Torque Feed-forward Filter. This applies low
pass filter to the compensated amount added to the torque command by the torque
feedforward gain.
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B Current Loop

(1)

(4)

(5)

(6)

(7)

(8)

)

Torque command filter time (0x2104)

This specifies Torque Command Filter Time Constant 1. This applies a low pass filter
for torque command. You can improve the system stability by setting an appropriate

value to smoothen the torque command. If you set it too large, the delay for the
torque command will be longer, reducing the system responsiveness.

Current controller gain (0x2514)

This specifies the current controller gain. Lowering the setting value will reduce the

noise, but the drive's responsiveness decreases as well.
Notch Filter 1 Frequency (0x2501)

This specifies the frequency of the notch filter 1.
Notch filter 1 width (0x2502)

This specifies the width of the notch filter 1.
Notch filter 1 depth (0x2503)

This specifies the depth of the notch filter 1.
Notch filter 2 frequency (0x2504)

This specifies the frequency of the notch filter 2.
Notch Filter 2 width (0x2505)

This specifies the width of the notch filter 2.
Notch filter 2 depth (0x2506)

This specifies the depth of the notch filter 2.
Notch filter 3 frequency (0x2507)

This specifies the frequency of the notch filter 3.

(10) Notch Filter 3 width (0x2508)

This specifies the width of the notch filter 3.

(11) Notch filter 3 depth (0x2509)

This specifies the depth of the notch filter 3.

(12) Notch filter 4 frequency (0x250A)

This specifies the frequency of the notch filter 4.

(13) Notch Filter 4 width (0x250B)
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— This specifies the width of the notch filter 4.
(14) Notch filter 4 depth (0x2500Q)

— This specifies the depth of the notch filter 4.

B On-line Tuning
(1) On-line tuning mode (0x250D)

— Set Real-time gain tuning mode.

OFF W poji-time gain tuning-use, === ON Real-time gain tuning -disuse

(2) System rigidity (0x250E)

- Set the stiffness of the system to be applied during gain tuning. The overall gain will be
set greatly or small after tuning according to the setting. Automatically changeable
gain is as follow after tuning gain.

— Inertia ratio(0x2100), Position loop gain 1(0x2001), Speed loop gain 1(0x2102),
Speed integral time constant 1(0x2103), Torque command filter time constant
1(0x2104), Notch filter 3 frequency(0x2507), Notch filter 4 frequency (0x250A)

(3) Tuning adaptation speed (0x250F)

— Set speed reflected change of gain during Real-time gain tuning. The higher setting
value, the faster change of gain reflects.
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3.5.2 Cyclic Monitor

® Velocity

fren — Tvee  Tuw oo |
®
Feedback Speed -199 rpm or mm/s
Command Speed -500 rpm or mmy/s
Velocity Actual Value 4372762 uufs
Velocity Demand Value -4360067 Uufs
Figure 3-5.9

(1) Feedback Speed (0x2600)

— This shows the current rotation speed of the motor.

(2) Command Speed (0x2601)

— This represents the speed command input to the speed control loop of the drive.
(3) Velocity Actual Value (0x606C)

— This displays the actual speed value in user-defined units.

(4) Velocity Demand Value (0x606B)

- This displays the output speed of the position controller or the command speed input
to the speed controller.
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B Position

_

®
Following Error 0 pulse
Position Actual Value 21845203 uu
Position Demand Vzlue 187 U
Following Error Actual Value 0 uu
Position Actual Internal Value 21845203 pulse
Figure 3-5.10

(1) Following Error (0x2602)

— This represents the positional error of position control.

(2) Position Actual Value (0x6064)

- This displays the actual position value in the user-defined position unit (UU).
(3) Position Demand Value (0x6062)

- This displays the position value required in the user-set position unit (UU).
(4) Following Error Actual Value (0x60F4)

- This displays the actual position error during position control.

(5) Position Actual Internal Value (0x6063)

— This displays the actual internal position value in encoder pulses.
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B Torque (Force)

@ I

Torque Actual Value 1.8 %
Torque Demand Value 1.6 %%
Figure 3-5.11

(1) Torque Actual Value (0x6077)

— This displays the actual torque value generated by the drive in 0.1% increments of
the rated torgue.

(2) Torque Demand Value (0x6074)

- This displays the current torque demand value in 0.1% increments of the rated
torque.

H Overload

el Overload

Accumulated Operation Overload
Instantaneous Max. Operation Overload
RMS Operation Overload

Accumulated Regeneration Overload

F EFF

Figure 3-5.12
(1) Accumulated Operation Overload

- This represents the accumulated operation overload rate. When the value of the ac-
cumulated operation overload rate reaches the overload warning level setting
(0x2010), the operation overload warning (W10) will occur; when it reaches 100%,
the operation overload alarm (AL-21) will occur.

(2) Instantaneous Max. Operation Overload (0x2604)

— This represents the maximum value of the operation overload rate output instanta-
neously from the drive. This value can be initialized by the initialization of the instan-
taneous maximum operation overload.

(3) RMS Operation Overload
— This represents average value of operation overload rate for 15 seconds.
(4) Accumulated Regeneration Overload (0x2606)

- This represents the accumulated overload rate of the regenerative resistor due to re-
generative operation. In case that the value of the accumulated regenerative over-
load rate reaches 100%, a regenerative overload alarm (AL-23) will be generated.
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B Encoder

_

®
SingleTurn Data s04491 pulse
Mechanical Angle 343 degree
Electrical Angle -113.4 degree
MultiTurn Data 40 revolutions
Figure 3-5.13

(1) SingleTurn Data (0x2607)

— This represents the single-turn data of the motor. Values ranging from 0 to (encoder
resolution-1) are displayed.

(2) Mechanical Angle (0x2608)

— This represents the single-turn data of the motor, ranging from 0.0 to 359.9.
(3) Electrical Angle (0x2609)

— This represents the electrical angle of the motor, ranging from -180.0 to 180.0.
(4) MultiTurn Data (0x260A)

— This represents the multi-turn data of multi-turn encoder.
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B General

| | = e -
Sceren

Drive Temperature 1 29 eC
Drive Temperature 2 a7 eC
Encoder Temperature 0 °C
Hall Signal Value 0 [1~8)
Warning Code Ox0 (Hex value)
DC-Link Voltage 286 Volt
7 Segment Display (Drive Status N
. play ( ) 5 — l_ I_I Monitoring Start/Stop
L]
Figure 3-5.14

(1) Drive Temperature 1 (0x260B)

- ltindicates Drive Internal Temperature 1. It is the temperature measured by the tem-
perature sensor integrated onto the drive power board. If the measurement is higher
than 95T, the drive overheat alarm 1 (AL-22) will be generated.

(2) Drive Temperature 2 (0x260C)

- ltindicates Drive Internal Temperature 2. This represents the temperature measured
by the temperature sensor integrated onto the drive control board. If the measure-
ment is higher than 90, the drive overheat alarm 2 (AL-25) will be generated.

(3) Encoder Temperature (0x260D)

- ltindicates Encoder Internal Temperature. This represents the temperature measured
by the temperature sensor integrated into serial encoder provided by LSISn (if the
setting values of the encoder type (0x2001) are 3, 4, 5, and 6). If the measured tem-
perature is higher than 90T, the encoder overheat alarm (AL-26) will be generated.

(4) Hall Signal Value (0x2612)

- This represents the signal of the hall sensor installed in the encoder (or motor). This
can be used to verify the connection status of the hall sensor signal or compare the
U-/V-/W-phases of the motor with the direction of the hall sensor signal.

(5) Warning Code (0x2614)

- Itindicates a Warning Code which has occurred in the Drive.
(6) DC Link Voltage (0x2605)

— This represents the DC link voltage by the main power input.
(7) 7 Segment Display (0x2008)

- ltindicates a 7-Segment for indicating servo status.

LSis 62




3. Structure of Drive CM

Ss;;nlljr;g Display Item Unit Description
0 Operation Status -
1 Speed Feedback rpm, mm/s
2 Speed Command rpm, mm/s
3 Torque Feedback 0.1%
4 Torque Command 0.1%
5 Accumulated Operation 0.1%
Overload
6 DC Link Voltage \Y
. Accumulated Regenera- 0.1%
tion Overload

Machine Degree 0.1deg
9 Electrical Degree 0.1deg
10 Inertia Ratio %
11 Drive Temperature 1 °C Surrounding of near drive power

module

12 Drive Temperature 2 °C Drive Internal Temperature
13 Encoder Temperature 1 °C Encoder Internal Temperature
14 Node ID -
15 Overload Max. value
16 Overload average value
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3.5.2 Comm. Packet Viewer

This is a window for debugging the communication status between Drive CM and the

servo drive.

orEE——— e

P >
< Enabled String Filter Tx/sec
' Auto Clear Rx/sec Save Clear

Figure 3-5.15 Comm. Packet Viewer

In the window, the packets are composed of transmission time, 1/0 (write and input) sta-
tus and transmission data. "Write" indicates the packet that is output from Drive CM to
the servo drive. "Input" indicates the packet that is returned from the servo drive to Drive

CM.
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Figure 3-5.16 Comm. Packet Viewer

(1) Enabled

— Enables the packet communications.

(2) Auto Clear

— Automatically clears when the packet data exceeds 2000 lines in the display window.
(3) String Filter

— When String Filter is selected, only the packet that includes the text in the Editor on
the right is displayed on the debugging window.

(4) Save

— Save the packet data in the display window as a text file.
(5) Clear

— Clears the packet data in the display window.

(6) Tx/sec, Rx/sec

— Rates of the packet data written or input per second are displayed by using the pro-
gress bar.
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3.6 PROCEDURES

Drive/Motor I/0 Fault Monitoring | Procedures | Advanced Indexer Object Directory Setup About

Program Jog ’ oo
H K N o A Q. 0 -
1% luse 7P o @ (T A 24 [ @
Auto-Tuning
a FTP Move
Homing
T USB-L7P ["] Yes/MNo
® Ethernet Touch Probe 13
5@ RS-422 Misc. Functions

["] Yes/No

Figure 3-6
From the top main menu, select a necessary menu such as Procedures=> Manual Jog or

Program Jog.

3.6.1 Program Jog

Programmed jog operation is a function to verify a servo motor's operation with a speed
control function by presetting the operation speed and time, without an upper level con-
troller.

Program Jog

~Speed (rpm)
Jog Speed 1 0
Jog Speed 2 500
Jog Speed 3 0
Jog Spead 4 -500
~Time (ms)
Jog Time 1 500
Jog Time 2 5000
Jog Time 3 500
Jog Time 4 =000

~Smoothing (ms)
Accel. Time 200

Decel. Time 200

5-Curve Time 0

~Feedback
|:| Servo-Lock

FB Position 323423 uu

FE Speed 0 rpm

g Read P Run B stop

Drive ON Drive OFF

Figure 3-6.1
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(1) Speed (Jog Speed 1, 2, 3, and 4) (0x2304, 0x2305, 0x2306 and 0x2307)

— Use the scroll bar or text to select 1, 2, 3 or 4 to set the speed of the programmed
jog operation.

(2) Time (Jog Time 1, 2, 3, and 4) (0x2308, 0x2309, 0x230A, and 0x230B)

— Use the scroll bar or text to select 1, 2, 3 or 4 to set the time of the programmed jog
operation.

(3) Acceleration Time (0x2301)

— Use the scroll bar or text to set the Speed Command Acceleration Time.

(4) Deceleration Time (0x2301)

— Use the scroll bar or text to set the Speed Command Deceleration Time (0x2302).
(5) S-curve Time (0x2302)

— Use the scroll bar or text to set the Speed Command S-curve Time.

(6) Feedback Speed (0x2600)

— This shows the current rotation speed of the motor.

(7) Feedback Position (0x6064)

- This displays the actual position value in the user-defined position unit (UU).
(8) Servo-Lock (0x2311)

— During the speed control operation, the servo position will not be locked even when
0 is entered for a speed command. This is due to the characteristic of speed control;
at this moment, you can lock the servo position by using the servo-lock function.

When the setup is finished, press "Drive Enable" and then "Run" button to start opera-
tion.
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3.6.2 Manual Jog

Manual Jog is a function to check the servo motor's operation using the speed control,
without the help of an upper level controller.

Manual Jog
~Major Parameter
Spesd 500 rpm
~Smoothing
Accel Time 200 ms
Decel Time 200 ms
5-curve Time o ms
["] Servo-Lock
FB Speed 0 rpm
FB Position 923418 uu

c Read ||+« Negative|| P> Positive

Drive ON H Drive OFF

Figure 3-6.2

(1) Speed (0x2300)

— Use the scroll bar or text to set the jog operation speed.

(2) Acceleration Time (0x2301)

— Use the scroll bar or text to set the Speed Command Acceleration Time.
(3) Deceleration Time (0x2302)

— Use the scroll bar or text to set the Speed Command Deceleration Time.
(4) S-curve Time (0x2302)

— Use the scroll bar or text to set the Speed Command S-curve Time.

(5) Feedback Speed (0x2600)

- This shows the current rotation speed of the motor.

(6) Feedback Position (0x6064)

- This displays the actual position value in the user-defined position unit (UU).

(7) Servo-Lock (0x2311)
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— During the speed control operation, the servo position will not be locked even when
0 is entered for a speed command. This is due to the characteristic of speed control;
at this moment, you can lock the servo position by using the servo-lock function.

When the setup is finished, press "Drive Enable" and then select "Reverse" or "Forward"
to start operation.
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3.6.3 Auto-Tuning

Use the command generated by the drive itself to automatically set the gain according to
the load condition.

Auto Tuning

Rigidity for Tuning 3
~Off-Line Tuning

Tuning Direction Positive Direction w

Tuning Distance 3
~0n-Line Tuning

[] Use On-line Tuning

Tuning Adaptation Speed

1

Inertia Ratio 100 %

Position Loop Gain 1 20 1fs

Speed Loop Gainl 73 Hz

Speed Loop Integral 50

Time Constant 1 ms

Torgue Command 1]

Filter Time Constant 1 0.1ms
Notch Filter 3 Freq 5000 Hz
Notch Filter 4 Freqg 2000 Hz

g Read q Tuning
Figure 3-6.3

(1) System Rigidity for Tuning (0x250E)

— The system rigidity value is set during the gain tuning to get the entire gain higher or
lower. Set the appropriate value depending on the rigidity of the driven load.

(2) Tuning Direction (0x2510)

- This specifies the operation direction (CW or CCW) of the off-line gain tuning and
generates a Sinusoidal command.

(3) Tuning Distance (0x2511)

- This specifies the movement distance of offline gain tuning; the larger the value is,
the longer the distance is. Set the distance according to the current conditions.

(4) Use On-line tuning (Ox250E)
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- If selected, the online gain tuning is used. (When you use this option, set "Tuning
Adaptation Speed" in the following.)

(5) Tuning Adaptation Speed (0x250F)

— This specifies the speed reflecting the changes of gain when performing an on-line
gain tuning. The larger the setting value is, the faster the gain change is reflected.

(6) Tuning

- When all the settings are completed, press the tuning button to start tuning. As
shown in Figure 3-8.3, the variations after tuning are displayed in the following or-
der: the Inertia ratio, position loop gain, speed loop gain, speed integral time con-
stant, torque command filter time constant, notch filter 3 frequency, and notch filter
4 frequency.
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3.6.4 PTP Movement

You can use the Profile Position (PP) mode to set the profile speed (0x6081), profile ac-
celeration (0x6083) and deceleration (0x6084) to generate a position profile in the drive,
and move up to the target location (0x607A). You can also set your target location 2 to
repeat movements between the two locations.

PTP Move

Target Position a uu

Profile Velocity 200000 Ul/fs
Profile Accel 200000 ufs?
Profile Decel 200000 uuyfs?

Use Modulo Function™

Modulo Factor™® 3600 UL
Modulo Mode Mot Use Modulo Functic

*} need 2 powar re-cyle

Position Window 100 U
Position Time o ms

Stop Decel 2000 uufs?
["] Reverse and repeat (Abs. move only)

Target Position 2 10000 L

Dwell Time 1000 ms

FE Position i} Ju

Set Pasition 0 uu
[] Relative Move: InPosition

. Drive ON ] y Drive OFF ]
Figure 3-6.4
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B Target Position Mode
(1) Target Position (0x607A)
— This specifies the target position for PP (Profile Position) mode.
(2) Profile Velocity (0x6081)
— This specifies the profile speed for the PP mode operation.
(3) Profile Acceleration (0x6083)
— This specifies the profile acceleration for the PP mode operation.
(4) Profile Deceleration (0x6084)

— This specifies the profile deceleration for the PP mode operation.

B Modulo Mode

(1) Use Modulo Function

— If selected, it enables the appropriate panel to allow Modulo setting.
(2) Modulo Factor (0x2400)

- This specifies the factor for using the Modulo function.

(3) Modulo Mode (0x2408B)

- This specifies whether to use the Modulo function.

Setting values

Not Use Modulo Function: Does not use the Modulo function.

Always Positive Move With Modulo Function: Uses the Modulo function to move for-
ward.

Always Negative Move With Modulo Function: Uses the Modulo function to move
backward.

Move Shortest With Modulo Function: Uses the Modulo function to move via the possi-
ble shortest distance.

Move Absolute With Modulo Function: Uses the Modulo function to move to the abso-
lute value.

Move Relative With Modulo Function: Uses the Modulo function to move to the relative
value.

Table 5 Modulo Mode Setting
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B Position Window

(1) Position Window(0x6067)

- This sets the position reached range for the target.
(2) Position Time (0x6068)

— This sets the time it takes to reach the target position.
(3) Stop Deceleration (0x6085)

- This specifies the deceleration for Quick Stop.

B Reverse and Repeat

(1) Reverse and Repeat (Abs, move only)

- If selected, the appropriate panel is enabled.
(2) Target Position 2 (0x607A)

- This specifies Target Position to be repeated.
(3) Dwell Time (0x3100~313F :09)

- This specifies the waiting time after having reached Target Position 1 or 2.

B Relative Move

(1) FB Position (0x6064)
This displays the actual position value in user-defined position unit (UU).
(2) Set Position (0x607C)

- This sets the offset value for the origin of the absolute encoder or absolute external
scale and the zero position of the actual position value (0x6064).

(3) Relative Move

- If checked, movement is performed to the position which is equal to the current FB
Position plus Target Position setting. If unchecked, movement is performed to the
Target Position.

(4) Drive ON or Drive OFF
— Turns Servo ON or OFF.
(5) Move or Stop

— Start or Stop PTP operation.
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3.6.5 Homing

Each drive provides its own homing function. The user can set the speed, acceleration,
offset and homing method according to the I/O parameters for the homing mode.

Homing Homing
Homing Method 34 - Homing Method
Switch Search Vel. 500000 uw/s Switch Search Vel. 500000 ulfs
Marker Search Vel. 100000 uu/s Marker Search Vel. 100000 uufs
Acceleration 200000 uuys? Acceleration 200000 uufs®
Home Offset 0 uu Home Offset a uu
Stop Deceleration 100000 uuys® Stop Deceleration 100000 uufs?
["] Move to zero position after homing [”] Move to zero position after homing
The drive returns to the home position Not Supported 1!

with the Index (Z) pulse while driving
in the forward direction.

Index ] | | I

Manufacturer Specific mode
Torque Limit 250 0.1 %
Duration Time 50 ms
FB Position 0 uu Manufacturer Specific mods
Tarque Limit 250 0.1 %
[ Done | mot | Home | Tt | por | )
Duration Time 30 ms

o u FB Position 0 wu
[ . Drive ON “ _ Drive OFF l [ Done | noT | Home | mmr | PoT |
) [
[ | Drive ON " , Drive OFF ]
Figure 3-6.5 Figure 3-6.6

(1) Homing Method (0x6098)

- This specifies the homing methods: select 1, 2, 7, 8,9, 10, 11, 12, 13, 14, 24, 28, 33,
34, 35, -1, -2, -3 or -4. (For the information on the method numbers, refer to the
drive manual.)
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Methods Details
1 Homing using the index pulse and reverse limit contact
2 Homing using the index pulse and forward limit contact
7~14 Homing using the index pulse and home contact
24 Same as method 8 (does not use the index pulse)
28 Same as method 12 (does not use the index pulse)
33,34 Homing to the index pulse
35 Homing to the current position
-1 Homing using the negative stopper and index pulse
-2 Homing using the positive stopper and index pulse
-3 Homing using the negative stopper only
-4 Homing using the positive stopper only
Not support | If you didn't select the support mode of Homing Method (Figure 3-6.6)

(2) Switch Search Vel. (0x6099:01)

- This specifies switch search velocity for Homing.

(3) Marker Search Vel. (0x6099:02)

- This specifies Zero search velocity for Homing.

(4) Acceleration (0x609A)

- This specifies acceleration of operation speed for homing.

(5) Home Offset (0x607C)

- This sets the offset value for the origin of the absolute encoder or absolute external

scale and the zero position of the actual position value (0x6064).
(6) Stop Deceleration (0x6085)
- This specifies the deceleration for Quick Stop.

(7) Move to zero position after homing (0x201E)

- This specifies whether to move to Zero Position by Home offset[0x607C] after hom-

ing is complete.
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3.6.6 Touch Probe

This function rapidly captures the position value of the encoder by using external input
(PROBE 1 and 2) signals or the Index (Z) pulse of the encoder.

Touch Probe

Actual Position 523407

~Touch Probe 1
Enable =
Continuos Trigger Mode -
Triggered Input Signal CN1 Setting -
Enable Capture Rising Edge Positive v

Enable Capture Rising Edge Megative =
Latch Positive Edge 0

Latch Negative Edge 0

Active T

Enable Raising Edge W Enable Falling Edge W
Rising Edge Updated M Falling Edge Updated I

~Touch Probe 2

Disable =
Single Trigger Mode ¥
Triggered Input Signal CN1 Setting i
Disable Capture Rising Edge Positive v

Disable Capture Falling Edge Negative =
Latch Positive Edge 0

Latch Negative Edge 0

Active [l

Enable Raising Edge M Enable Falling Edge M
Rising Edge Updated M Falling Edge Updated I

Figure 3-6.7

(1) Enable or Disable (Bit 0 of 0x60B8)

— This specifies whether to use the touch probe.

(2) Trigger Mode (Bit 1 of Ox60B8)

— Select the trigger mode: Single or Continues.

(3) Triggered Input Signal CN1 Setting (Bit 2 of 0x60B8)

— Enables triggers by using the touch probe input that is set at the Connector CN1
(1/0).

(4) Trigger Z Signal Encoder (Bit 2 of 0x60B8)

— Enables triggers by using Z signal indexer input through the encoder
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(5) Enable Capture Raising Edge Positive (Bit 4 of 0x60B8) -
— Captures the position value of the rising edge.

(6) Disable Capture Raising Edge Positive (Bit 4 of 0x60B8)
- Does not capture the position value of the rising edge.
(7) Enable Capture Falling Edge Negative (Bit 5 of Ox60B8)
— Captures the position value of the falling edge.

(8) Disable Capture Falling Edge Negative (Bit 5 of 0Ox60B8)
- Does not capture the position value of the falling edge.
(9) Latch Positive Edge (0x60BA)

- This specifies the position value of latched rising edge.
(10) Latch Negative Edge (60BB)

- This specifies the position value of latched falling edge.

B Touch Probe Status

(1) Active (Bit O of 0x60B9)

— When the touch probe is used, the green color is displayed. When it is not used, the
red color is displayed.

(2) Enable Raising Edge (Bit 1 of 0x60B9)

- Green when the position value of the rising edge is saved; red when it is not saved.
(3) Enable Falling Edge (Bit 2 of 0x60B9)

- Green when the position value of the falling edge is saved; red when it is not saved.
(4) Raising Edge Update (Bit 6 of 0x60B9)

- Turns green when the position value of the rising edge is updated.

(5) Falling Edge Update (Bit 7 of 0x60B9)

- Turns green when the position value of the falling edge is updated.
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3.6.7 Motor/Hall Phase Correction

Checks the motor wiring and hall sensor wiring in case of 3™ party motor and sets the
sequence of hall sensor UVW, polarity of hall sensor signal and motor rotation direction.

Motor/Hall Phase Correction

Operation Parameters
Torque 100 %

Speed 10 mm/s (rpm)

Swap motor phases
[] V-W swap

Reverse hall palarity
[C] reverse U polarity
[] reverse V polarity
[ reverse W polarity

Swap hall signals

[C] UV swap
[C] W-W swap
[C] W-L) swap
Hall signal IEl E'
FE Position O U
‘ 7% Read H« Negative‘ PP Positive ‘
‘ . Drive ON H Drive OFF ‘

Figure 3-6.8 Motor/Hall Phase Correction

| Operation Parameters
(1) Torque
— Set loading rate during operating.
- Minimum Value : 1, Maximum value : 300
(2) Speed

— Set speed during operating.
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= Minimum Value 1, Maximum value 100

B Swap motor phases

(1) V-W swap( 0 bit of 0x2020)
— Set motor rotation direction

- Calculating setting value of 0x2004 Exclusive OR

B Reverse hall polarity

(1) Reverse U polarity(8 bit of 0x2020)
- Hall U polarity reversal

(2) Reverse V polarity(9 bit of 0x2020)

- Hall V polarity reversal

(3) Reverse W polarity(10 bit of 0x2020)

- Hall W polarity reversal

B Swap hall signals

(1) U-V swap(12 bit of 0x2020)
- Replace Hall U, Hall V
(2) V-W swap(13 bit of 0x2020)
- Replace Hall Vv, Hall W
(3) W-U swap(14 bit of 0x2020)
- Replace Hall W, Hall U
B Hall signal
It represents hall signal on the installed encoder (or Motor)
(1) U (2 bit of 0x2612)
(2) V (1 bit of 0x2612)

(3) W (0 bit of 0x2612
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3.6.8 Misc. Function

B Absolute Encoder Reset

Absolute Encoder Reset
Multi-Turn Data 1 Rev.

| ¥ Reset ‘

Figure 3-6.9 Absolute Encoder Reset

(1) MultiTurn Data(0x260A)
— Indicates the multi-turn data.
(2) Reset

— Resets SingleTurn Data and MutiTurn Data to O.
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Calibrate Current Offset

~Calibrate Current Offset

U phase current
W phase current

W phase current

[ P‘ Calibrate

Figure 3-6.10 Calibrate Current Offset

(1) U phase current offset (0x2015)

Displays the offset value of phase U current.

(2) V phase current offset (0x2016)

Displays the offset value of phase V current.

W phase current offset (0x2017)

Displays the offset value of phase W current.

For a drive with small to medium capacity (7.5 KW or less), this parameter is not
used since the W phase current is not separately measured.

Calibrate

This function is to automatically tune the current offsets of U, V and W phases.

measured values are displayed in (1), (2) and (3), respectively.

The

If you don't know the exact settings, do not set up the parameters in (1), (2) and (3)

manually.
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B Software Reset

Software Reset
Drive will be reset by software |

w SW Reset

Figure 3-6.11 Software Reset

lé Do you want to softreset 2 drive? Communication could be stopped!

G (Y) | orH M)

Figure 3-6.12 Software Reset
(1) SW Reset

- Soft-resets the drive.
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3.7 Advanced

Drive/Motor /O Fault Monitoring Procedures Indexer Object Directory Setup  About
- e I T
B luss 1P O : o b=dle f @«

Figure 3-7

3.7.1 Controls

The Controls is composed of five block diagrams. For more information for setting up
the blocks, refer to the drive manual.

B Overall Block Diagram

| Overall Block |Pnﬁ1mLonp|Velu:I_yl.nup| Current Loop | Gﬂ'n(]lmersinn‘

Click Control Loop to see control parameters

e Position . Velacity _..--x=Current
Command e Command Command

Position Velocity + Current PWM Position
Control Control Control > Motor

Qutput
Loop Locp Loop

Current Feedback

Velocity -
Estimation A
Velocity
Position Feedback
Feedback
Encoder
Figure 3-7.1

B Position Loop

| Overall IInd(| Position Loop |vd|xiyl_nup| Current Loop | Gain Conversion

Velocity FeedForward
Gain 0 %

Filter 10 Ams

Position Command

Velocity Command
Limit Command Filter

Velocity
Control
Loop

* Position Control

1]
3 Time Ams o
Average 7 Ime _ P Gain 1/s
Time

Encoder [=—

Figure 3-7.2

To set up Position Loop, enter the values in the blocks.

LSis 84



3. Structure of Drive CM

B Command Filter

(1) Time (0x2109)

— This is the Time Constant of the Position Command Filter.

(2) Average Time (0x210A)

— This is the Time Constant of the Position Command Average Filter.
m \elocity Feed Forward

(1) Gain (0x210C)

— This indicates the Velocity Feed-forward Gain.

(2) Filter (0x210D)

— This is the Time Constant of the Velocity Feed-forward Filter.
B Position control

(1) P Gain (0x2101)

- This is the Position Loop Gain. This specifies the whole responsiveness of the position
controller.

B Velocity Loop
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Overall Block = Position Loop | Velotity Loop | Current Loop | Gain Conversion -

Torque Feed-Forward
Gain 0 %
Filter 10 Ams
P / PI Conversion
= Maode iAIways PI contr -
Velocity Limit ) Current
Command + Velocity Control Torque 500 1% + + Command Current
% P Gain 75 Hz Speed 100 rpm C Emntml
- oop
I Gain 50 ms Accel. 1000 pm/s :
Following 100 pulse
Error
Disturbance Observer
Gain 0 %
Filter 10 1ms
Filter Ve\ocwt_y Encoder
§ 2 Calculation
Time Ams
Figure 3-7.3

B Torgue Feed-Forward

(1) Gain (0Ox210E)

— This indicates the Torque Feed-forward Gain.

(2) Filter (Ox210F)

— This is the Time Constant of the Torque Feed-forward.
B Velocity Control

(1) P Gain (0x2102)

- This is the Speed Loop Gain. This specifies the whole responsiveness of the speed
controller.

(2) | Gain (0x2103)

— This is the Integral Time Constant of the Speed Loop. This specifies the integral time
constant of the speed controller. If you set it larger, error will be reduced at the
steady state (stopped or driving at constant speed), but vibration may occur at a
transient state (while accelerating or decelerating).

B Filter
(1) Time (0x210B)

- This is the Time Constant of the Speed Feedback Filter. This applies a low pass filter
to the speed feedback signal calculated from the encoder.

® P/Pl Conversion
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(1) Mode (0x2114)

- P/PI control switching mode. This specifies the switch mode between PI control and
P control.

(2) Torque (0x2115)

— This is the P control switching torque.

(3) Speed (0x2116)

— This is the P control switching torque.

(4) Accel (0x2117)

— This is the P control switching position error.

(5) Following Error (0x2118)

— This is the P control switching position error.
B Disturbance Observer

(1) Gain (0x2512)

— This is the Disturbance Observer Gain.

(2) Filter (0x2513)

— This is the Disturbance Observer Filter Time Constant.

B Current Loop

87 LSiIs



3. Structure of Drive CM

Overall Block | Position Loop = Velocity Loop | Current Loop

Gain Conversion

Notch Filter
Freg[Hz] Width  Depth

Current Command 5000
—

5000

1
1
1
1

R e e

1
2

3 5000
4 5000

Command Filter

Time 0 Ams

Mode

Torque Limit
2

Int. Positive 3000

> > Int. Negative 3000

Ext. Positive 3000

Ext. Negative 3000

Max.

3000

1%
1%
1%
1%

1%

+ Current Control

PWM

Gain 100 %

Output

> Motor

Position

Current Feedback

Position Feedback

B Notch Filter

Figure 3-7.4

Encoder

This is a filter that decelerates suddenly at certain frequencies.

(1) Notch Filter 1 Frequency (0x2501)

- This specifies the frequency of the notch filter 1.

(2) Notch Filter 1 Width (0x2502)

— This specifies the width of the notch filter 1.

(3) Notch Filter 1 Depth (0x2503)

- This specifies the depth of the notch filter 1.

(4) Notch Filter 2 Frequency (0x2504)

- This specifies the frequency of the notch filter 2.

(5) Notch Filter 2 Width (0x2505)

- This specifies the width of the notch filter 2.

(6) Notch Filter 2 Depth (0x2506)

- This specifies the depth of the notch filter 2.

(7) Notch Filter 3 Frequency (0x2507)

— This specifies the frequency of the notch filter 3.

(8) Notch Filter 3 Width (0x2508)

- This specifies the width of the notch filter 3.

(9) Notch Filter 3 Depth (0x2509)
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— This specifies the depth of the notch filter 3.

(10) Notch Filter 4 Frequency (0x250A)

— This specifies the frequency of the notch filter 4.
(11) Notch Filter 4 Width (0x250B)

— This specifies the width of the notch filter 4.

(12) Notch Filter 4 Depth (0x250C)

- This specifies the depth of the notch filter 4.
Command Filter

(1) Torgque Command Filter Time Constant 1 (0x2104)

— This applies a low pass filter for torque command.

B Torqgue Limit

(1) Mode (0x2110)

— This is the Torgue limit function setup. This specifies the function to limit the output
torque of the drive.

(2) Int. Positive (Ox60EQ)

— This is the Positive Torgue Limit Value. This sets the limit of positive torque values.
(3) Int. Negative (0x60E1)

— This is the Negative Torque Limit Value. This sets the limit of negative torque values.
(4) Ext. Positive (0x2111)

— This is the External Positive Torgue Limit Value. This sets the limit of external positive
torgue values according to the torque limit setup.

(5) Ext. Negative (0x2112)

— This is the External Negative Torgue Limit Value. This sets the limit of external nega-
tive torque values according to the torque limit setup.

(6) Max (0z6072)

- This sets the maximum torque that the motor can output in 0.1% increments of the
rated torque.
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B Gain Conversion

This function is to switch between gain groups 1 and 2, as one of the gain adjustment
methods and the positioning time may be reduced depending on the load conditions.

Overall Block  Position Loop | Velocity Loop = Current Loop | Gain Conversion

Velocity Control Loop

Position C ! Torque
osition Cantro . 1 2 o Command Filter Current WM
P Gainl 50 1/s P Gain 75 50 Hz 1 0 1ms Control Output Motor
P Gain2 30 1/5 " 1Gan 50 50 ;| " 2 0 ams| LR
Current Feedback
Velocity L
Estimation
Position Feedback
Encoder
Waitiny C i
entng g ms orversion Tz ms Waiting Conversion
Timel Timel Tima2 0 ms Tima2 2 ms
2L

Gain Group 1 Gain Group 2
Gain Group 1
J Mode |Always use gain 1 - |

Figure 3-7.5
B Position Control

(1) P Gain1 (0x2101)

— This is the Position Loop Gain. This specifies the whole responsiveness of the position
controller.

(2) P Gain2 (0x2105)
- This specifies the position loop gain used as gain group 2 for gain switching.
B Velocity Control Loop

(1) P Gain 1 (0x2102)

— This is the Speed Loop Gain. This specifies the whole responsiveness of the speed
controller.

(2) P Gain 2 (0x2106)

- This specifies the speed loop gain used as gain group 2 for gain switching.
(3) 1Gain 1 (0x2103)

- This specifies the integral time constant of the speed controller.

(4) 1 Gain 2 (0x2107)
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— This specifies the integral time constant of the speed loop used as gain group 2 for
gain switching.

B Torque Command Filter

(1) 1(0x2104)

— This is the Time Constant of the Torque Command Filter. This applies a low pass filter
for torque command.

(2) 2 (0x2108)

— This specifies the time constant of the torque command filter used as gain group 2
for gain switching.

B Gain Conversion

(1) Waiting Time1 (0x211C)

— This specifies the waiting time before switching from gain group 1 to gain group 2.
(2) Conversion Time1 (0x211A)

- This specifies the time to switch from gain group 1 to gain group 2.

(3) Waiting Time2 (0x211D)

— This specifies the waiting time before switching from gain group 2 to gain group 1.
(4) Conversion Time2 (0x211B)

- This specifies the time to switch from gain group 2 to gain group 1.

(5) Mode (0x2119)

- Sets gain switching mode. You can enhance the performance of the entire system by
switching between two gain groups. According to the switching mode, manual
switch or automatic switch can be done depending on the external input or output
signal, respectively.
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INDEXER (L7P only)

Drive/Motor I/O Fault Monitoring Procedures Advanced | Indexer | Object Dictionary Setup About

Index Parameter
9 use - P -7 R e

Indexer Test |5

Figure 3-8

From the main menu on the top, select a necessary menu such as Indexer-> Index Pa-
rameter or Index Test.

3.8.1 Index Parameter

Index 0 Index1 Index2 Index3
Index Type Relative - ] [Ahsu\ute - l I Relative - ] [Relatwe -
Distance [UU] 100000 0 100000 100000
Velodity [UU/s] 100000 100000 100000 100000
Acceleration [UU/s~2] 1000000 1000000 1000000 1000000
Deceleration [UU/s"2] 1000000 1000000 1000000 1000000
Registration Distance [UU] 100000 100000 100000 100000
Registration Velocity [UU/s] 1000000 1000000 1000000 1000000
Repeat Count 1 1 1 1
Dwell Time [ms] 200 200 200 200
Next Index [1 '] [0 'l ll "] [1 "]
Action [Next Index - ] [Next Index vl INext Index v] [Nex‘t Index v]
[ Copy l [ Paste ] [ Copy ] [ Paste ] I Copy ] [ Paste l [ Copy l I Paste ]
Index4 Index5 Index6 Index7
Index Type [Relatlve - ] [Relative - I l Relative - ] [Relatwe v]
Distance [UU] 100000 100000 100000 100000
Velocity [UU/s] 100000 100000 100000 100000
Acceleration [UU/s~2] 1000000 1000000 1000000 1000000
Deceleration [UU/s~2] 1000000 1000000 1000000 1000000
Registration Distance [UU] 100000 100000 100000 100000
Registration Velocity [UU/s] 1000000 1000000 1000000 1000000
Repeat Count 1 1 1 1
Dwell Time [ms] 200 200 200 200
Next Index [1 '] [1- 'l Il '] [l ']
Action [Next Index - [Next Index - lNext Index - [Next Index -
[ Copy l [ Paste ] [ Copy ] [ Paste ] I Copy ] [ Paste l [ Copy l I Paste ]
E Save Index as File I l —E" Read Index from File ] l " Save Index to EEPROM ] l s Refresh Index Data I
J [ 4 Previous Index ] l Next Index o l
Figure 3-8.1

As shown in Figure 3-8.1, you can edit 8 indices per screen from 64 indices in total.
(For information on editing indices, refer to the manual for each index.)

(1) Previous Index
— Displays the previous 8 indices.

(2) Next Index
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— Displays the next 8 indices.

(3) Save Index as File

— Saves the current 64 indices as a text file.
(4) Read Index from File

— Reads the index data saved as a text file.
(5) Save Index to EEPROM

— Saves 64 indices in the drive's EEPROM.
(6) Refresh Index Data

— Reads again the index data from the drive.
(7) Copy, Paste

— Copies an index and pastes it to another index.

93 LSiIs



3. Structure of Drive CM

3.8.2 Indexer Test

Indexer Test
Start Index 2 b
Stop Deceleration 100000 uufs~2
Current Index 0
FB Speed 0 rpm
FB Position 522692 m

W o o o i on | i ov
SVON POT NOT HOME STOP

B ON g ON g ON [ ON g ON
PCON-GAINZ- PCL - NCL : EMG
B ON g ON [ ON [ ON g ON
A—RST-START-PNJSE- REGT-HSTART

W ON [ ON [ ON [ ON [ ON
ISEL0  ISEL1  ISEL2  ISEL3  ISEL4

W ON [ ON [ ON [ ON g ON
ISEL5 ABSRQ JSTART IDIR PCLR

B ON [ ON [ ON i on [ oN
AQVR

p stert - W stor | | pause

_ Drive Enable Drive Disable

Figure 3-8.2

(1) Start Index(0x3008)

- Among the 64 (0 to 63) indices, select an index to start with.
(2) Stop Deceleration (0x6085)

— This specifies the deceleration for Quick Stop.

(3) Current Index

— Displays the number of the current index in operation.

(4) Feedback Speed (0x2600)

- This shows the current rotation speed of the motor.
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(5) Feedback Position (0x6064)

— This displays the actual position value in the user-defined position unit (UU).
(6) Drive Enable or Drive Disable

= Turns Servo ON or OFF.

(7) START, STOP, PAUSE

—  Starts, stops or pauses the operation of the drive after the servo is on.
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3.9 Object Dictionary

This enables you to set up the data structure that includes the parameters, state variables,
run commands (procedures), etc.

Drive/Motor I/O Fault Monitoring Procedures Advanced Indexer | Object Dicionary | Setup About

Drive Specific Parameter
£ use - 7P - 7 @@ Mo R

General Parameter

CiA402 Parameter

.- Node Browser 6
| Parameter Save to Memory

Figure 3-9

From the top main menu, select a necessary menu such as Object Dictionary=> Drive
Specific Parameter or General Parameter.

3.9.1 Drive Specific Parameter, General Parame-
ter, Cia402 Parameter

B Parameter Type

Figure 3-9.1
(1) Basic
- This specifies the basic parameters such as motor ID, encoder type, etc. (0x2000~)
(2) Gain
- This specifies the parameters related to the gain settings. (0x2100~)
(3) 110

- This specifies the parameters related to I/O such as Digital Input, Digital Output, Ana-
log Input, Analog Monitor, etc. (0x2200~)

(4) Velocity

- This specifies the parameters related to the speed control. (0x2300~)
(5) Misc.

- This specifies various types of parameters. (0x2400~)

(6) Enhanced
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— This specifies the parameters related to the tuning and adjustment functions.
(0x2500 -)

(7) Monitor

- This specifies the parameters related to monitoring. (0x2600~)

(8) General

- This specifies the general parameters including the communication setup. (0x1000 -)
(9) CiA 402

— This specifies the parameters related to CiA 402. (0x6000~)

(10) Index

- This specifies the parameters related to index. (0x3000~)
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B Editing Parameters

[ ",:, Refresh H “ Default Set H E‘I Save Data H 2 Load Data | [ Save immediately
LA Basic LA Gain | Lhiyo | L\ Velocity | LA Misc. ‘ L4\ Enhanced | LA Monitor ‘ L5 General | LA cia402 | LAl Index ‘
Index  Sublndex Name Value Default  Type R/W  Unit Min Max

0x2000 | Ox0 Motor ID 13 UINT | rw 1 2999 .

0x2001 0x0 Encoder Type 1 UINT | rw 0 a9

0x2002 | 0x0 Encoder Pulse per Revolution 4096 UDINT| re pulse | 0 1073741824

0x2003 0x0 Node ID UINT | ro 0 65535

0x2004 | 0x0 Rotation Direction Select o UINT | rw 0 1

0x2005 | Ox0 Absolute Encoder Configuration 1} UINT | rw 0 1

0x2006 | 0x0 Main Power Fail Check Mode 0 UINT | rw 0 255

0x2007 | Ox0 Main Power Fail Check Time 20 UINT | rw ms [0 5000

0x2008 | Ox0 7SEG Display Selection 1] UINT | rw 0 100

0x2009 | 0x0 Regen. Brake Resistor Configuration 0 UINT | rw 0 1

0x200A | 0x0 Regen. Brake Resistor Derating Factor 100 UINT | rw % 0 200

0x200B | 0x0 Regen. Brake Resistor Value 0 UINT | rw ohm |0 1000 3

0x200C 0x0 Regen. Brake Resistor Power 0 UINT | rw watt | 0 30000

0x200D | Ox0 Peak Power of Regen. Brake Resistor 100 UINT | rw watt |1 50000

0x200E | 0x0 Duration Time @ Peak Power of Regen. Brake| 5000 UINT | rw ms 1 50000

0x200F [ Ox0 Overload Check Base 100 UINT | rw % 10 120

0x2010 | Ox0 Overload Warning Level 50 UINT | rw % 10 100

0x2011 | 0x0 PWM Off Delay Time 10 UINT | rw ms 0 1000

0x2012 | 0x0 Dynamic Brake Control Mode 0 UINT | rw 0 3

0x2013 0x0 Emergency Stop Configuration 1 UINT | rw 0 1

0x2014 | 0x0 ‘Warning Mask Configuration 1] UINT | rwv 0 65535

0x2015 [ 0x0 U Phase Current Offset 0 INT | rw 0.1% | -1000 1000

0x2016 [ 0x0 V Phase Current Offset 0 INT | rw 0.1% | -1000 1000

0x2017 || 0x0 W Phase Current Offset o INT | rw 0.1% | -1000 1000

0x2018 | 0x0 Magnetic Pole Pitch 24000 UINT | rw 0.01m| 1 63535

mx2nia | v Linaar Sral luiti 1000 UNT | el om |4 5515 -
M read from drive M written to drive W Default values M read from file Progress:

Figure 3-9.2

(1) Once communication is established, select one item to edit from the table in Figure

3-9.1. (e.qg. Figure 3-9.2 shows the basic settings of the XIP drive.)

The parameter values of the drive connected to the "Value(dec)" of Figure 3-9.2 are
displayed in green.

Click and select a value from the index to edit. (An index is editable only when its
"R/W" value is "rw".)

Modify the index value and press the Enter key to update the value in the drive. (It is
not yet saved in the internal memory of the drive. When the power is turned off in

this state, previous value is restored. For saving to memory, please select ‘Save to
Memory' button from the shortcut icon in Figure 3-9.3 or ‘Parameter Save to

Memory' in Section 3.9.2.)

s[CQ) &

Figure 3-9.3

@ .

4

LSis | o9s



3. Structure of Drive CM

B File Management and Other Functions of Parameters

‘ ’:; Refresh H ¥ Default Set H E"' Save Data H ¥ Load Data | [] Saveimmediately O Dedmal @ Hexa Dedmal

Figure 3-9.4
(1) Refresh
— The values in Figure 3-9.2 is read again from the drive.
(2) Default Set
— The default value in Figure 3-9.2 is restored in the drive.
(3) Save Data
— All the items in Object Dictionary, including Figure 3-9.2, are saved as a text file.
(4) Load Data
— Opens the saved text file. In this case, the data values in the drive are also updated.
(5) Decimal or Hexa Decimal

- In Figure 3-9.2, the values (Default, Max, and Min) can be converted to Decimal or
Hexadecimal.

(6) Save immediately

—  When you select this option, the edited values in Figure 3-9.2 is updated in the drive
and also saved in the internal memory at the same time.

3.9.2 Parameter Save to Memory

All modified parameters are saved in the internal memory of the drive.

sjcHE .

Figure 3-9.5

Select Object Dictionary=> Parameter Save to Memory from the top main menu or click on the
corresponding shortcut icon.
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3.10 Setup

Drive/Motor I/0  Fault Monitoring Procedures Advanced Indexer Object Directory Seftul_g] About

R use - pecasus - S [ @ - LB Configuration

Firmware Update

ol © fonsa | M| omonene |
Figure 3-10

It is possible to enter information required for Ethernet communication, update firmware or Parame-

ter factory reset or set the screen theme of Drive CM.

3.10.1 Configuration

M FEthernet

J Corfiguratir X
Ethernet | R5-422 | Miscellaneous

L [EtherCAT Master Configuration

/ [0 use External Master
IP Address of My PC 1P Address 192.168.1.94 MAC Address : 10:0B:A:EF:1B:A8

Subnet Mask 255.255.255.0 (Fixed)
Gateway 0.0.0.0 (AA.BB.CC.xx, AA/BB/CC:Fixed, xx:1~254)

4

|_—— EtherCAT Slave Configuration

/ Slaves Count 1 (1~31)
IP Address of Drive || s Address | 102.168.1.224 (Fixed)

End IP Address 192.168.1.254 (Fixed)

Figure 3-10.1

When Ethernet communication is used, IP Address information of My PC (EtherCAT Mas-
ter Configuration) and Drive (EtherCAT Slave Configuration) is automatically displayed.
Please enter the number of drives to connect to in Slaves Count.

(1) Use External Master

- L7NH and XIP drives support EoE (Ethernet over EtherCAT), one of mailbox protocols.
Thanks to this function, multi-axis drives can be set up and monitored without addi-
tional wiring by using the EtherCAT wiring which connects multiple axes.
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If checked
| Use External Master

This setting is possible when a separate EtherCAT master (ex. TwinCAT, Codesys ) is
used which supports EoE. When operation is being performed by using the EtherCAT
master, it is possible to set up and monitor multi-axis drives through EoE by using
Drive CM. Please make settings by checking the EoE related details of the master be-
ing used.

To use this function, EtherCAT communication status shall be mailbox communica-
tion-capable, that is, Pre-Operational or higher. It is possible to operate the drive in
Drive CM only if EtherCAT communication status is Pre-Operational. In Safe-
Operational or Operational status, operation is only possible through the EtherCAT
master.

To use EoE while maintaining EtherCAT communication connection, check Use Ex-
ternal Master before using it.

If unchecked
Use External Master

Drive CM can set up and monitor multi-axis drives through EoE by using the internal
functions without the external EtherCAT master. Set each connected drive in mailbox
communication-capable, EtherCAT communication status and make EoE-related set-
tings in each drive.

At the time, please stop the external master function. To connect with a multi-axis
drive without using a separate master, uncheck Use External Master before using it.
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B RS-422

&) configuration

RS5-422 | Miscellaneous

Node ID 1 (1~31)
Serial COM Port ComM1 -
Baudrate 57600 -

Parity Bit None

Data Bits

Figure 3-10.2

When RS-422 communication is used, please set Node ID, Serial COM Port and Baudrate.

It only applies to L7P.

LSis 102



3. Structure of Drive CM

3.10.2 Firmware Update

Drive CM allows the firmware upgrade through the PC's USB port. The transmission
time depends on the PC performance, but it usually takes from scores of seconds to sev-
eral minutes.

$CQ|Y O

-* -

Figure 3-10.3

Select Setup~> Firmware Update from the top main menu or click on the corresponding
shortcut icon.

B Precautions for Firmware Upgrade

* Do not turn off the PC or drive during transmission.
* Do not unplug the USB cable or close the firmware program during transmission.
* Do not run other applications on the PC during transmission.

»= Upgrade it after saving parameter setting value. (if you don’t, setting value can be re-
set)

B Firmware Download

Firmware Upgrade @

Current Software Version 0.25

_‘a Open Firmware Downloader |

All communications will be stopped during download!!!

Figure 3-10.5

(1) Click the "Open Firmware Downloader" button.
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¢ Firmware Upgrade (S|
| Connect USB cable and power on the Equipment.
‘ 0%
Current : New : |
Total Length : | Total Packet | Current Packet : |

Figure 3-10.6

(2) To load the appropriate firmware file, click the "Load" button.

,
€l e e — S —
6@-‘ v ZEH » 2EE A3 (D) » hyeri » 225ource » bin

24

-
o

A =M

o

R :

d

B B - oz SEE LR

=
FEe e 23

[ ] NFW_v.bin 2013-06-11 2=.. BN &ty

SENEEE]
B
[SEl=E] I

H =pis] |

o 22 |

m

sy
G=zuxa@
s 22 023 (D)

L EECES

- | BIN File (*.bin) -

o 01E(N): I7NFW_V.bin

Figure 3-10.7

(3) Select the BIN file of the firmware to transmit and press the Open button.

# Firmware Upgrade (S|
| Connect USB cable and power on the Equipment.
‘ 0%
Current : LFPADO2(D.51) MNew : L7PAD02{0.61) |
Total Length : 892300 byte | Total Packet : 14872 | Current Packet : |

Figure 3-10.8

(4) "Total Length" and "Total Packet" of the loaded firmware are displayed. Please check
firmware version the drive type and capacity by comparing Current and New.
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9 Firmware Upgrade (e S|
| Erasing in progress, wait please. : 9
‘ 0%
Current : L7PADDZ(0.51) | Mew : L7PAD02{D.61) |
Total Length : 892300 byte | Total Packet : 14872 | Current Packet : |
[(E=] [o=)
Figure 3-10.9

(5) Press the "Start" button to start transmission. 10 seconds are counted down to clear
the internal memory in the drive. (For L7NH and L7P, the segment 7 should display
"USB". For XIP, a red "ERR" LED should be illuminated.)

¥ Firmware Upgrade

| Transmission in progress, wait please.

3%

Current : LAMHADOO(0. 53B) | MNew : L7PADOD(D.61) |

Total Length : 832300 byte | Total Packet : 14872 | Current Packet : 490 |

L [E, start J l [~ Load l

Figure 3-10.10

(6) After clearing, the firmware is transmitted automatically and the progress bar and
"Current Packet" display the current transmission status. (The transmission time de-

pends on the PC performance, but it usually takes from scores of seconds to several
minutes.)

Confirm

e

I 3 . .
(o) Transmissicn completed.
- 4

Figure 3-10.11
(7) When transmission is completed, a popup saying "Transmission completed" is dis-

played. (When transmission to the PC is completed, turn off and on the drive
for rebooting.)
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B An Error Occurs During Transmission

Error u

—

@) Transmissicn failed, try again.

—

Figure 3-10.12

Turn off and on the drive and repeat the above process from (2) to (7).

Warning u

l: Firmware types do not mach.

Figure 3-10.13

Check the Drive’s type and capacity of the firmware transmitted.

Warning u

l: Downgrade is not supperted for the current version.

Figure 3-10.14

Check the firmware version. A lower version than the current version will not

be downloaded.
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3.10.3 Return to factory set

Factory reset for drive parameters. (But, except for Index Parameters)

Click ‘Setup’> ‘Return to factory set’ on the menu of the top

Confirmation |

l Do you want to reset all parameters to factory setting?

HY) I O E(N)

(1) When the pop-up window appears to ask whether to initialize, please click Yes (Y)

@l Flease wait 3 few second while initializing parameters. You need to
W have power recycle.

ok
re

(2) It takes a few seconds during initialization. After the initialization has been completed,
please be sure the power is turned or a software reset.
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3.10.4 Display Theme

It is possible to change the screen theme of Drive CM.

Basic theme

T UsB-L7P
¥ Fthernet
¢ R5-422

.
<, Linear Motor 2

£ setup
3% Test Run

Luna blue theme (XP)

T USB- L7P
¥ Ethernet
wd RS-422

e
‘t‘ﬁi# Linear Motor

& Setup
31 Test Run

Royale theme (XP Media Center)

“a: Linear Motor

&3 Setup
¢ Test Run

Aero theme (Vista)

L 1N
= .,:; Node Browser Fal

T USB-L7P
¥ FEthemnet
¥ RS-422

i
"w-s‘,& Linear Motor ~

£ setup
312 Test Run

Luna olive green theme (XP)

T UsB-L7P
¥ Fthernet
¢ R5-422

L
B 4, Linear Motor ES

& Setup
3% Test Run

Zune theme (XP)

P UsB-L7P
¥ Ethernet
Y RS-422

&3 Setup
¢ Test Run

Classic theme (NT)

T UsB-L7P
¥ Fthernet
¢ R5-422

.
<, Linear Motor &

&3 setup
3% Test Run

Luna silver theme (Default)

T USB-L7P
¥ Ethernet
w# RS-422

“a, Linear Motor £

&3 Setup
2 Test Run

MS Blend theme

=

e
bl

Linear Motor

Setup
Test Run

LSis
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3.10.5 About

It is possible to view the version and distribution date of Drive CM.

-y Version: 0.10.1

o Release date: July 9, 2014

mmmmmmm o

Figure 3-10.5
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3.11

Quick Setup

The parameters can be configured interactively. You can complete the basic settings re-

quired for operation automatically by selecting the operation method, mechanical speci-
fications and input/out signals. You can switch the operation mode quickly and easily by
creating different profiles for different operation modes, storing them in files, and load-
ing the files when necessary. (The setup wizard's online settings support USB communi-

cation only)

The flow of the setup wizard is as

follows:

Select Drive

Set the Motor and
Encoder

\,

Set for others

(Control mode, reference
input, General setting,

Input/Output signals, Home
Method)

S

Save and Write

The End
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The current settings and recommended orders are displayed on the left side of the
screen (flow chart).

N Setup Wizard

Drive Selection
L7P

File Store Write into the drive

1. “Save to File" Button stores current setting values to file{.cfg).
2. "Write to Drive” Button transfer current setting values to drive and store to memory.
Motar ID : Auta (This is activated when drive is connected with communication normally.

S e Also please reset SW or switch on/off Power.)
Resolution : Auto

Motor & Encoder Setting

Control Mode Selection
Pulse input position

Reference Input Setting

Phase A+ Phase B Positive Logic
Pulse Input Filter 1Mhz

General Setting
CCW rotate by positive command
Electronic Gear Ratio = 1/1
Using emergency stop torque : 100 [%%] .

Save to File Write to Drive
Dynamic Break -> Stop - Hold E’ &’7
External torgue limit

I/ 0 Signal Setting

USB : On-Line

Input : Default setting
Output : Default setting

Homing Method Setting
34 move+, index pulse

Save & Write

l < Back H HNext > H (* Close

Figure 3-11.1

The setup wizard is executed in the order shown in the section 3.11.1 and the screen
layout differs depending on the drive, motor, encoder, and control mode you select.
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3.11.1 Selecting Drive

When the setup wizard is executed, the drive selection screen is displayed as the initial
screen.

Drive Selection

Motor & Encoder Setting

Control Mode Selection

Reference Input Setting

1[0 Sigai Setting

Homing Method Setting

Save & Write

Figure 3-11.2

(1) When ‘USB Connection’ is On-Line, the information on the connected drive is dis-
played automatically.

(2) When ‘USB Connection’ is Off-Line, select a drive type.
(3) Click ‘Load’ to open the stored configuration file (.cfg).

(4) Click ‘Initialize’ to reset the settings loaded or modified.

LSis | 112




3. Structure of Drive CM

3.11.2 Configuring Motors and Encoders(forL7NH and L7P
only)

When drive selection is completed, the motor and encoder configuration screen is dis-
played.

B Motor Selection

- A
N Setup Wizard =L

Drive Selection
» Motor and Enceder Setting (Page 1/3)

Motor & Encoder Setting 1. select motor you want to connect. _ )

- Information of moter and encoder will be set up automatically if you select the motor
with "Smart Encoder” provided by our company.

- You can use information of motor and encoder manually if you select "Mator Database”.

Motor Selection

@ Smart encoder () Motor database

_—-

Done

Figure 3-11.3

(1) If a motor which is equipped with our multi-turn encoder is used, select ‘Smart en-
coder’. The motor information is read automatically.

(2) If a third-party motor or a motor which is not equipped with our smart encoder is
used, select ‘Motor database’. Click 'Next' to display the screen for configuring motor
parameters manually.
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B Motor Setup

Motor & Encoder Setting

1
Reference Input Setting

| 3rd Party Motor Setup.

;1

Save & Write

Figure 3-11.4

(1) If our motor is used, check the sticker label on the side of the motor and type the
motor ID. Then, motor parameters are automatically configured. If a third-party mo-
tor is used, select 3rd Party Motor’. ‘9999’ is automatically entered as motor ID and
the ‘3rd Party Motor Setup’ screen is displayed. (For detailed parameter settings, refer
to the motor manufacturer's data sheet.)
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m 3™ Party Motor Setup

- al

% Setup Wizard =N

Drive Selection

> Motor and Encoder Setting (Page 2/3) : 3rd party motor

Motor & Encoder Setting 1. Input "Mo_tor ID" which is Iocalfed on the side_ label of motor when using our motor.
X 2. Input setting value after checking check box in the case of 3rd party motor.
Motor ID : 9599 ) - Call data after pressing down "Load" button if there is stored setting information about motor.
- Input the followed motor information if there is no stored setting information about motor.
- The inputted motor setup information is stored as file(.dat) if you press "Save" Button.
Motor Setup
3rd Party Motor Mator ID 0099
3rd Party Motor Setup
Manufacture Inertia or Mass. 0.321 Kganfx10-4
Model Torque or Force constant 0.46 Nm/A
Phase Resistance 0.82 ohm
= Ratary = Phase Inductance 3.66 mH
LriereiEs 8 T curve data 1 3000 rpm
e 259 B TN curve data 2 100 =
[FEluoEeEr | 8.67 B Hall Offset 0 deg
Rated speed 3000 rpm
7'%“'"“" 5000 i IE Default lEg Load l lE Save

— ——

Figure 3-11.5

(1) Manufacture

- Type the motor manufacturer. (It is used as a folder name to save the file.)
(2) Model

- Type the motor model. (It is used as a file name to save the file.)

(3) Type (0x2800)

— This specifies the motor type.

(4) Number of Poles (0x2801)

- This specifies the number of motor poles. For linear motor, set it to 2.

(5) Rated current (0x2802)

— This specifies the rated current of the motor.

(6) Maximum current (0x2803)

- This specifies the maximum current of the motor.

(7) Rated speed (0x2804)

— This specifies the rated speed of the motor. For a linear motor, the unit is 'mm/s'.

(8) Maximum speed (0x2805)
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- This specifies the maximum speed of the motor. For a linear motor, the unit is
‘'mm/s'.

(9) Inertia or Mass (0x2806)

- This specifies the motor inertia. For a linear motor, set the weight of rotor. The unit is
'kg".

(10) Torgue of Force constant (0x2807)

- This specifies the torque constant of a motor. For a linear motor, set the force con-
stant. The unit is N/A.

(11) Phase Resistance (0x2808)

- This specifies the phase resistance (= resistance between lines + 2) of the motor.
(12) Phase Inductance (0x2809)

- This specifies the phase inductance (= inductance between lines + 2) of the motor.
(13) TN curve data 1 (0x280A)

— This specifies the data of the motor speed/torque curve. Enter the maximum speed
at the time when the maximum torque (for a linear motor, the maximum thrust) is
output. For a linear motor, the unitis ‘'mm/s'.

(14) TN curve data 2 (0x280B)

- This specifies the data of the motor speed/torque curve. Enter the torque (thrust for
a linear motor) which can be output at the maximum speed in percentage (%) rela-
tive to the maximum torque.

(15) Hall Offset (0x280C)

- The offset of the hall sensor attached for initial angle of a 3rd party motor may vary
depending on manufacturer. For this case, the hall sensor offset must be checked
and correctly set.
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- — — A
r - —
N, Setup Wizard wae 4 P e "wew » » ~ =

Drive Selection
L7PACD4

Mator and Encoder Setting (Page 3/3) : Linear motor, Commutation, Encoder

Motor & Encoder Setting 1. "Linear Motor Set_up" is activated when you check "Linear rm-t_or“.
2. Set up commutation method, current and time by "Commutation Setup".

s E2E) 3. Write encoder-information of motoer you want to set up manually in "Encoder Setup”.

Linear Motor Setup Encoder Setup

Magnetic Pole Pitch | 2400 RENGRT Encoder Type BiSS serial absolute(multi-b

Linear Scale Resolution 1000 |G Resolution 524288 ppr
Gatnged o
ABS. Encoder Config. | Config 1 -

Uses the absolute encoder as the incremental encoder
—_— Does not use the multi-turn data.

Commutation Setup

N -

Commutation Method - Does not display any battery-related alarm/warning.
Hall commutation or does not need commutation.
= B
Commutation Time 1000 s
l < Back H Mext = Done

Figure 3-11.6

B Linear Motor Setup

(1) This pane is enabled when the motor type (0x2800) is set to ‘Linear on the previous
screen,

(2) Magnetic Pole Pitch (0x2018)

- This specifies the pitch between the magnetic poles of the linear motor. The pole
pitch refers to the distance between the north poles or between the south poles of
magnet, corresponding to 360° of electrical angle.

(3) Linear Scale Resolution (0x2019)

— Set Linear Scale Resolution in nm. For a linear scale with the resolution of 1 um, set it
to 1000 (=1 um/1n).

B Commutation Setup

(4) Commutation Method (0x201A)

— This specifies the commutation method to get the information on the initial angle of
motor.

(5) Commutation Current (0x201B)
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(6)

Select the commutation current to get the information on the initial angle of the mo-
tor.

Commutation Time (0x201C)

Select the commutation time to get the information on the initial angle of the motor.

B Encoder Setup

(1)

Encoder Type (0x2001)
Set the encoder type.
Resolution (0x2002)

This option is enabled when the motor type (0x2800) is set to ‘Rotary’ on the previ-
ous screen.

Set the encoder resolution in the unit of pulse (count) based on a multiple of 4. You
can usually find the encoder's resolution on the motor's nameplate.

Grating Period (0x201D)

This option is only enabled when Encoder Type(0x2001) is ‘Sinusoidal(1Vpp)’.
Specify the grid size of the sine wave encoder.

ABS. Encoder Config. (0x2005)

Set the usage of the absolute encoder.
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3.11.3 Selecting Control Mode(for L7pP only)

It configures the L7P drive control mode.

S Setup Wizard

R

Motor & Encoder Setting

Control Mode Selection

Figure 3-11.7

(1) Select a control mode and click 'Next'.
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3.11.4 Configuring Reference Input

For configuring reference input, a relevant configuration window is displayed depending
on the control mode you select.

B Index Position Operation

Index Configuration

Coordinate Select Linear Axis -

Baud Rate 57500 * bps

Start Index Mumber 0 * O~B3

Index Buffer Mode Double buffer set -

IOUT Configuration output current IOUT -
Figure 3-11.8

(1) Coordinate Select (0x3001)
- This specifies a coordinate system to be used for index position control of the drive.
(2) Baud Rate (0x3002)

- This specifies the RS-422 serial communication speed between the upper level con-
troller and the drive.

(3) Start Index Number (0x3008)

- Select an index number (0-63) to begin with. If the selected value is 64, the index
number is specified by ISELO-ISEL5.

(4) Index Buffer Mode (0x3009)
— This specifies how many times the START (operation start) signal is remembered.
(5) IOUT Configuration (0x300A)

- This specifies the IOUT output signal.
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Figure 3-11.9

(6) Analog Velocity Override (0x221E)

— This specifies whether to use the function that uses the analogue voltage to override
the velocity.
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B Pulse Input Position Operation

Pulse Input Logic Select

PF + PR | Forward rotation | Reverse rotation PF + PR | Forward rotation | Reverse rofation
Phase A | FUS [ PS5 | ¢ Phase A | PULS o FULS P
Phase B | (1/0-31) b L k) +Phase B| (VC-311— *— ° ffg-a) — =1
Pasitiva | SIGH i SIGH ¥ Megative | SIGH P SiGH o
logic  J -3z — ' * (1/0-33) P logic | (WC-33) it I (M- < B
oW |PULS _ PULE  f CW |PULS PULS
scow | 0io-31) [I/o=a1} +0CW o1 - (yo-aip
Positive |siGH ¢ ¢ siGH 4 Hegative | sigy . SIGN
legic | (1/0-33) (I/0-33) legic | (/o-z3 v (I/0-33)
Pulze |PULS i W FULS o Pulsa | puLE PULS
tDirection] (1/0-31] ! (Ifo-31) +direction) (I/0-31)  + ¢ (Wo-21) o
Positive | SIGN — 3IGH . Megative | SIGHN . SIGM
logic | {F0-33) (I/0-33) logic | (Wo-33] (I/0-33)
@ Phase A+ Phase B Positive Logic (1 Phase A+ Phase B Negative Logic
|| CW+CCW Positive Logic (| CW-+CCW Negative Logic
(1 Pulse 4+ Sign Positive Logic (1 Pulse +5ign Negative Logic

Figure 3-11.10
(1) Pulse Input Logic Select (0x3003)
- This specifies the logic of the pulse row received from the upper level controller.
(2) Pulse Input Filter Select (0x3004)
- This specifies the frequency band of the digital filter defined for the pulse input.
(3) PCLEAR Mode Select (0x3005)

This specifies the operation mode when the position pulse clear (PCLR) signal is re-
ceived.
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B Velocity Operation

Velocity Command Switch Select Multi-5tep Operation Speed

li n (TGN &
li (TGN
li (TGN &
li (TGN

li e Sr nin s
li e Sr nin s
li e Sr nin s
li e Sr nin s

Figure 3-11.11

Figure 3-11.12

(1) Velocity Command Switch Select (0x231A)

— This selects the velocity command method when using the velocity operation mode.
(2) Multi-Step Operation Speed (0x2312~0x2319)

— This selects the speeds for multi-operation velocities (1-8).

(3) Analog Velocity Command Scale (0x2229)

- This specifies the analog speed command at analogue voltage of £10[V] in the unit
of [RPM].
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(4) Analog Velocity Command Offset (0x221F)

- This specifies the analogue voltage offset sent to the analogue velocity command.
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B Torque Operation

- - - _ .
S Setup Wizard -ae a . L BB T B r—p=

Drive Selection
L7PADD4 Reference Input Setting (Page 1/1) : Analog Torque Command

Motor & Encoder Setting 1. Input setting values related with Analog Torque Command.

Motor 1D : 9999 () 2. Torgue Limit Value is decided according to "Speed Limit Function Select”,
BiS5 serial absolute(multi-turn 16bit) - Select Limit Value(0x230E) or Motor maximum Speed

Resolution : 524288 pulsefrevolution

Control Mode Selection
‘Analog Torgue Command
| Targque

Reference Input Setting

3 . i

General Setting Analog Torque Command Scale | 100 1% |
‘Analog Torque Command Offset | 0 my

‘Analog Torgue Command Filter | 2 .ims |

I/ 0 Signal Setting
Speed Limit Function Select |Lim'rted to the limit speed value -
_ Speed Limit Value at Torque Control Mode | 1000 rpm or mm/s
Save & Write
— st [l ieno]

Figure 3-11.13

(1) Analog Torqgue Command Scale (0x221C)

— This specifies the analogue torqgue command scale. The selected value sets the
torgque command at analogue input voltage of £10[V] in a percentage of the rated
torque.

(2) Analog Torgue Command Offset (0x221D)
— This specifies the analogue torque command offset.
(3) Analog Torque Command Filter (0x2228)

- This specifies the filter time constant for the analogue torque command. If the filter
value is set too high, responsiveness to torque commands will be reduced. It is im-
portant to set a value that is appropriate for your system.

(4) Speed Limit Function Select (0x230D)
- This specifies the speed limit function for torque control.
(5) Speed Limit Value at Torque Control Mode (0x230E)

- This specifies the speed limit value for torque control. This is only applicable when
the speed limit function (0x230D) is set to 'Limited by speed limit value'.
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3.11.5 General Settings

B Selecting Rotation Direction

Rotation Direction Select

CCW rotate by CW rotate by CW rotate by CCW rotate by

Figure 3-11.14

(1) Rotation Direction Select (0x2004)

- Set the rotation direction of the motor.
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B Configuring Electronic Gear and Encoder Power

Electronic Gear Ratio

Motor Revolutions 1
Electronic Gear Ratio =
Shaft Revolutions 1
Encoder Output Setup
Encoder Output Pulse 10000 pulse frevolution
Encoder Output Made | Line Drive only -

Figure 3-11.15

(1) Electronic Gear Ratio (0x6091)
— Enter the motor RPM and shaft RPM to determine the electronic gear ratio.
(2) Encoder Qutput Pulse (0x3006)

- Specify the count of pulses to be output per motor rotation when the encoder signal
is sent from the drive to the outside.

(3) Encoder Output Mode (0x3007)

— This specifies whether to output also in the open collector method in addition to the
default line drive method when servo outputs the encoder signal to the outside.
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B Specifying Emergency Stop Method
Emergency Stop Configuration

(1 Using dynamic brake control

(9]

' Using emergency stop torque

Emergency Stop Torque | 1000 0.1%

Figure 3-11.16

(1) Emergency Stop Configuration (0x2013)

- This specifies the method to stop the drive on emergency stop (when entering POT,
NOT, or ESTOP). In torque control mode, the decelerating to stop mode using emer-
gency stop torgue is not applied.

(2) Emergency Stop Torque (0x2113)

-  This specifies the stop torque on emergency stop (when entering POT, NOT, or ES-
TOP).

LSis 128



3. Structure of Drive CM

B Selecting Dynamic Brake Control Mode

Dynamic Brake Control Mode

A : A

Servo Servo

On/Off On/Off

Rotation Rotation

Speed | ______ i Speed | ______ i

Drynamic| | Dry'namic | |

Brake  — Brake ) -

Hold the dynamic brake after Release the dynamic brake after
stopping the motor using the brake stopping the motor using the brake

Fy : 'y
Servo Servo
On/Off On/Off
Rotation v Rotation v
Spesd 0 Speed 0
Drynamic| E Dry'namic| E |
Brake . - Braka . —
Release the dynamic brake after Hold the dynamic brake after
free-run stop free-run stop

Figure 3-11.17

(1) Dynamic Brake Control Mode (0x2012)

- This specifies the control mode of the dynamic brake on servo off.
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B Setting the Brake Output Signal Function

Brake Signal Setting

&
Sarvo

OnjOff 5
o 100! Brake Cutput
; Speed

Brake Output Speed 100 rpm or mm/s Rotation
Speed [CZI77CT0 T
Brake Output Delay Time 100 ms —_— : .
Brazk .

m

rake Output Delay Time

PVUM Off Delqy Time
Sarvo
OnicH 1

Pl
PWM OFff Delay Time 10 ms Output

Drynamic| I
Brazk —_—

Figure 3-11.18

(1) Brake Output Speed (0x2407)

- If the motor stops due to servo OFF or servo alarm during rotation, you can set the
speed (0x2407) and delay time (0x2408) for brake signal output, in order to config-
ure the output timing. The brake signal will be output if the motor rotation speed
goes below the set speed (0x2407) or the output delay time (0x2408) has elapsed
after the servo OFF command.

(2) Brake Output Delay Time (0x2408)
— Refer to the description in Brake Qutput Speed (0x2407).
(3) PWM Off Delay Time (0x2011)

- This specifies the delay time until the PWM actually turns off after running servo off
command. When using a motor with a brake installed on the vertical axis, you can
output the brake signal first, and then turn off the PWM after this set time, in order
to prevent it from running down along the axis.
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3. Structure of Drive CM

B Configuring Torque Limit Function

€ Internal torque limit 1

Torque Limit Function

Figure 3-11.19

(1) Positive Torque Limit Value (Ox60EOQ)

- This sets the limit of positive torque values.
(2) Negative Torque Limit Value (Ox60E1)

- This sets the limit of negative torque values.
(3) Maximum Torque (0x6072)

- This sets the maximum torgue that the motor can output in 0.1% increments of the
rated torque.
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3. Structure of Drive CM

€ Internal torque limit 2

Torque Limit Function

Figure 3-11.20

(1) Maximum Torque (0x6072)

- This sets the maximum torque that the motor can output in 0.1% increments of the
rated torque.
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¢ External torque limit

Torque Limit Function

Figure 3-11.21

(1) External Positive Torque Limit Value (0x2111)

— This specifies the external positive torque limit value according to the torque limit
function setting (0x2110).

(2) External Negative Torgue Limit Value (0x2112)

- This specifies the external negative torgue limit value according to the torque limit
function setting (0x2110).
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€ Internal and external torque limit

Torque Limit Function

Figure 3-11.22

(1) Positive Torque Limit Value (Ox60EOQ)
- This sets the limit of positive torque values.
(2) External Positive Torque Limit Value (0x2111)

- This specifies the external positive torgue limit value according to the torque limit
function setting (0x2110).

(3) Negative Torque Limit Value (Ox60E1)
- This sets the limit of negative torque values.
(4) External Negative Torque Limit Value (0x2112)

- This specifies the external negative torque limit value according to the torque limit
function setting (0x2110).
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€ Analog torgue limit (for L7P only)

Torque Limit Function

Figure 3-11.23

(1) Analog Torque Limit Scale (0x221C)

— The torgue is limited by the torque limit received as an analogue value. Set the scale
of the analog input value at this time.

(2) Analog Torque Limit Offset (0x221D)

- This specifies the analogue voltage offset controlled by the analogue torque limit
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B Configuring Control-related Signals

Figure 3-11.25

(1) ZPD Output Range (0x2404)

- Specify the ZSPD output range. When the current speed is less than the setting value,
the ZSPD signal is output.

(2) TGON Output Range (0x2405)

- Specify the TGON output range. When the current speed is more than the setting
value, the TGON signal is output.

(3) INSPD Output Range (0x2406)

- Specify the INSPD output range. When the speed error is less than the setting value,
the INSPD signal is output.
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3.11.6 Configuring Input/Output Signals

B Digital Input

HOME

HSTART -

ISELO -

ISEL1

Figure 3-11.26

(1) Digital Input (0x2200~220F)
- Set the digital input signal function and input signal level of the I/O connector.

(XIP 1-4 points, L7NH 1-8 points, L7P 1-16 points)

B Digital Output

gl
HE
4 4

:
-
4

EQS -

ﬁ

=
3
4

1A13333
I

i

Figure 3-11.27

(1) Digital Output (0x2210~2217)
- Set the digital output signal function and output signal level of the I/O connector.

(XIP 1-2 points, LZNH 1-4 points, L7P 1-8 points)
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B Analog Monitor

Digital Input Digital Output Analog Monitor
Analog Monitor Qutput Mode

Analog Cutput
Voltage [V] % Analog Output
+1ovk----; Voltage [V]

+10V

@) Signed Yalue i Absolute Value
Analog Monitor Channel 1 Analog Monitor Channel 2
Source Velocity Feedback[rpm] - Source Velodty Command[rpm] -
Offset 0 Unitof CH1 Offset 0 Unit of CH2
Scale 0 Unit of CH1/Volt Scale 0 Unit of CH2/Volt

Figure 3-11.28

(1) Analog Monitor Output Mode (0x2220)
- The output range of analog monitor is from -10 V to +10 V.

- If you select “+/- Output’, the negative or positive value is displayed. If you select ‘+
Output’, only the positive value is displayed.

(2) Analog Monitor Channel 1,2 Source (0x2221,0x2222)

- Specify the monitoring variables to be output to the analog monitor output channel
1or2.

(3) Analog Monitor Channel 1 and 2 Offset (0x2223,0x2224)

- Specify the offset of the analogue monitor output channel 1 or 2. Subtract the value
specified for the offset from the monitoring variable specified for the analog monitor
output channel 1 or 2 to determine the final output.

(4) Analog Monitor Channel 1,2 Scale (0x2225,0x2226)

- Specify the scale of the analogue monitor output channel 1 or 2. When outputting
the monitoring variable for the analog monitor output channel 1 or 2, this function
will set the scaling of the variable to be output per 1 V.

- Forexample, if you set the speed feedback to the channel 1 or 2 and the scale to
500, up to +/-5000 rpm can be output as +/-10 V.
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3.11.7 Configuring Homing Method

Homing Method 34: move+, index pulse -
Switch Search Vel. 500000 wufs

Marker Search Vel 1000 uujs - CC,‘:'"

Acceleration 200000 yuje? E - g D
Home Offset 0 uu — -

Quick Stop Deceleration 200000 UUIsz Index —I—l—l—i—

Move to zero position after homing
The drive returns to the home position

with the Index({Z) pulse while driving
Manufacturee Specific mode in the forward direction.

Torgue Limit 250

Duration Time 50

Figure 3-11.29
(1) Homing Method (0x6098)
— This sets the homing method.
(2) Switch Search Vel. (Bit 1 of 0x6099)
— Select the switch search speed.
(3) Maker Search Vel. (Bit 2 of 0x6099)
— Select the zero search speed.
(4) Acceleration (0x609A)
— This specifies the operation acceleration for homing.
(5) Home Offset (0x607C)

— This sets the offset value for the origin of the absolute encoder or absolute external
scale and the zero position of the actual position value (0x6064).

(6) Quick Stop Deceleration (0x6085)

- The system uses quick stop deceleration if the quick stop option code (0x605A) is set
to 2.
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3.11.8 Saving Files and Writing on Drive

% Vrite to Drive

Figure 3-11.30
(1) Save to File
- Save the settings as a .cfg file.
(2) Write to Drive
— Send the settings to a connected drive and save it in the memory.

- This option is only enabled when the drive is connected to a USB communication. Af-
ter writing, power on again or reset the software.
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3. Structure of Drive CM

3.12 Auto Motor Phasing

For a third-party motor, use Auto Phasing to check the motor wiring and hall sensor wir-
ing and configure the motor rotation direction, hall sensor polarity, and hall sensor UVW

sequence sequentially.

z Start Auto Phasing

Step 1

Motor/Encoder direction setup

Move the motor in the direction that you want to be positivel
If you can not move the motor, press Skip button.
Press Next when done.

Actual Position | 0 uu

Step 2

Motor phase(wiring) setup

It will move the motor in the positive direction and you need to confirm!
Make sure that motor is free to move.
Press Start when ready.

Swap motor phase Roation direction reversed

Current 100 % (1~100)

Spesd 10 pm or mmys (1~50)

(Step 3

Check motor phase and encoder count
: Confirm motor direction and encoder count
It will move the motor in the negative or positive direction.

Make sure that motor is free to move.
Press Start when ready.

FB Position uu

~Step 4

Hall sensor wiring setup
: Check hall wiring(polarity and phase) and correct mis-wiring

It will move the motor in the positive direction.
Press Start when ready.

Hall polarity: reverse U reverse V reverse W
Swap halls: U-V swap V-W swap W-U swap
Hallstatus: [ ¢ | v W

~Step 5

Hall offset setup

It will check hall offset. You can move the motor in any direction.
Make sure that motor is free to move.

Commanded motor phass angle

Calculated hall angle

Angle difference Deg
Hall offset 0 Deg

Figure 3-12.1

Press the ‘Start Auto Phasing’ button to get started.

1

4= Start Auto Phasing

Figure 3-12.2

Before start auto phase procedures, you need to set basic
parametersinumber of poles, pole pitch, phase resistance/inductance,
enceder resclution and sc on) properly!

gk
ra

Figure 3-12.3
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3. Structure of Drive CM

3.12.1 Motor Encoder direction setup
Rotate the motor in the direction that you want and check the changes in the actual po-
sition to see if the motor and encoder move in the same direction.

~Step 1
Motor/Encoder direction setup

Move the motor in the direction that you want to be positive!
If you can not move the motor, press Skip button.
Press Next when dons.

Actual Position 0 Lu

I Skip = H MNext ==

3.12.2 Motor Phase (wiring) setup

If the directions are not the same, select the Swap motor phase option to make them
identical. Enter a proper torque value and speed and use the start/stop button to rotate
the motor.

~Step 2
Motor phase(wiring) setup

It will move the motor in the positive direction and you need to confirm!
Make sure that motor is free to move.
Prass Start when ready.

Swap motor phase Roation direction reversed
Current 100 % (1~100)
Spesd 10 rpm or mmy/s (1~50)
Start H Stop | << Back |

-

':9] Dioes motor move positive direction?

Y QrL] M)

LSis 142



3. Structure of Drive CM

3.12.3 Check motor phase and encoder count

By starting/stopping the motor, check if the FB position increases during forward rota-
tion and if the FB position decreases during reverse rotation.

- Step 3
Check motor phase and encoder count

: Confirm motor direction and encoder count

It will mowe the motor in the negative or positive directon.
Make sure that mator is free to move.
Press Start when ready.

FE Position 0 U | Reset position |
Start | [ Stop =< Back |
—

[0] Dioes motor move negative two electric cycles?

HCY) OFL|£(N)

3.12.4 Hall sensor wiring setup

You can see the Hall status option to check the hall sensor signals, and see the Hall polar-
ity/Swap halls options to reverse the signal polarity or swap the order of signals.

-Step 4
Hall sensor wiring setup

: Check hall wiring{polarity and phase) and correct mis-wiring

It will move the motor in the positive direction.
Press Start when ready.

Hall polarity: reverse U reverse reverse W
Swap halls: -V swap W-W swap W-L swap
Hall status : | u | | v | | W |
Start | I Stop | [ << Back | [ Next ==
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- N

sk
re

3.12.5 Hall offset setup

You can specify Hall offset for compensation. The difference between motor's electronic
angle and hall sensor angle is displayed in the Angle difference field. You can use it as a

hall offset to compensate for the difference between the motor's electronic angle and
hall sensor angle.

-Step 5
Hall offset setup

It will check hall offset. You can move the motor in any directon.
Make sure that motor is free to move.

Commanded motor phase anale Calculated hall angle
Angle difference Deg
Hall offset 0 Deg
Drive OM |[ Stop | [ Jog - H Jog + | [ << Back H End
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User Manual Revision History

. . Version
Number Date issued Revised content Notes
number
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