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Liability and copyright

Liability and copyright

This manual and everything described in it are copyrighted. You may not copy this manual, in
whole or part, without written consent of Panasonic Electric Works Europe AG (PEWEU).

PEWEU pursues a policy of continuous improvement of the design and performance of its
products. Therefore we reserve the right to change the manual/product without notice. In no
event will PEWEU be liable for direct, special, incidental, or consequential damage resulting
from any defect in the product or its documentation, even if advised of the possibility of such
damages.

Please direct support matters and technical questions to your local Panasonic
representative.
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1 Introduction

1 Introduction

1.1 Before you start

Before operating this product, read the safety instructions in the related Operating
Instructions.

This product is for industrial use only.

Electrical connections must be made by qualified electrical personnel.

1.2 About this document

This Quick Start Guide is intended to help you set up a MINAS servo drive system. It is
based on information from the MINAS series manuals and the practical experience of our
engineers.

Step-by-step instructions will guide you through connecting a PLC to a MINAS servo driver
and setting the most important parameters in the PC configuration software PANATERM.

1.3 Related documents

Please refer to the original servo drive manuals for detailed information. Click on the
following links to download the documents from our Panasonic Download Center.

» Information on wiring, position control, and parameters:
Operating Instructions (Overall) AC Servo Motors & Driver MINAS A6 series
Technical Reference — Modbus communication and block operation specification SX-
DSV03042

» Information on using the PANATERM configuration software:
Operation Manual: Set up support software PANATERM Ver. 6.0

» Information on how to reduce electromagnetic interference (EMI):
Recommendations for EMC-compliant wiring of servo drivers and motors

+ Other Quick Start Guides:
QS2000, Position control by pulse and direction signals (MINAS A5/ASE/A6SG/A6SF)
QS2001, Position control by block operation using input signals (MINAS A6SG/A6SF)
QS2003, Position control in EtherCAT networks MINAS A5B/A6B
QS2004, Position control using RTEX (MINAS ASN/A6N)
QS3000, Velocity control (MINAS A5/A6F)
QS4000, Torque control (MINAS A5/A6)
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1.4 Available software

QS5000, PANATERM - Trial run
QS5001, PANATERM - Auto-tuning
QS5002, PANATERM - Fit gain tuning

1.4 Available software

The following software is available free of charge in our Panasonic Download Center. Click
on the link to start the download.

» PC configuration software PANATERM
+ PC programming software Control FPWIN Pro 7

+ MC_Modbus_Library with demo program for block operation
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2 Functional overview

2

Functional overview

Position control is a control mode in which the motor moves the load to a specified target
position.

The servo driver can be controlled by a pulse train in the frequency range between 1Hz and
8MHz from a host controller such as a PLC or a CNC controller or by block operation. With
block operation, the user defines the positioning parameters in command blocks. The MINAS
A6 servo driver has a block memory capacity of 256 command blocks. All command blocks
are saved in a block operation table in the servo driver.

h Block operation Editor(Read-out value from the drive) o =] =]

E B B & # = E @

Read Se Cmnt Recv  Trans EEP Exit Screen

Block operation edit l Block parameter edit I

MNo. | Setting =

0 Jump. Block No.:2, Transition condition:0
1 Homing, Type of homing:HOME, Return direction:Positive side, Transition condition:3

n Absolute positioning, Velocity No.V2, Acceleration No A2, Deceleration No.:D2, Transition condition:3, Absolute position:1000
3 Start-up decrement counter, Transition condition:3, Counter setting value[1ms]:2000
4 |Relative positioning, Velocity No..V4, Acceleration No.:A4, Deceleration No..D4, Transition condition:3, Relative movement distance:10...
5 Startup decrement counter, Transition condition:3, Counter setting value[1ms]:2000
6 | Relative positioning, Velocity No:VB. Acceleration No. A6, Deceleration No D6, Transition condition:3, Relative movement distance:-1
7 | Outputsignal control, B-CTRLT:HOLD, B-CTRL2HOLD, B-CTRL3:HOLD, B-CTRL4HOLD, B-CTRL5:HOLD, B-CTRLE:HOLD, Transition...
8 Jump. Block No..0. Transition condition:0
9 JOG, Velocity Mo.:V9, Acceleration No.:A9, Deceleration No.:D9, JOG direction:Positive side, Transition condition:0
10 Jump, Block No..0, Transition condition:0
11 Not set

Block operation table

You can set the command blocks using the PANATERM configuration software or by Modbus
commands if you are using a PLC with a Modbus RTU communication interface. The
command blocks are either started by digital signals (e.g. STB, B-SEL1 to B-SEL128) from a
PLC, a trigger switch, or by Modbus commands.

This Quick Start Guide explains how to wire and configure the servo driver for block
operation using Modbus commands.

Example

An FPOH PLC and a MINAS AGSF servo driver are connected to control the driver by
Modbus commands.

1
=
Data transmission between PLC with Modbus RTU interface and servo driver via serial
communication cable

.
-« ———a - g
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3.1 Recommendations for wiring

3 Wiring

3.1 Recommendations for wiring

It is the customer's responsibility to apply the countermeasures that they consider necessary
to comply with current regulations on wiring, safety and reducing EMI.

Do not forget to meet the specifications indicated in the hardware manual for each of the
devices being wired. If any specifications in the manual conflict with the information in this
document, the manufacturer's manual takes preference.

For detailed information on reducing EMI, please refer to Recommendations for EMC-
compliant wiring of servo drivers and motors.

3.2 Connectors of the servo driver

XA connector (main power connector)

Connect the power supply cable to the XA connector. For a 1-phase power supply of 230V,
connect a 2-wire cable to the servo driver as illustrated. The L2 pin is not used in 1-phase
mode.

XA
;
L3

Wiring of the XA connector for a power supply of 230V

XB connector (motor connector)

Connect the motor cable to the XB connector. The wires are labeled with the letters U, V, and
W. Do not change the sequence of the motor phases, e.g. by connecting V to W.

QS2002_V1.0_EN 7
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3 Wiring

Wiring of the XB connector for the motor power supply

X6 connector (encoder connector)

Connect the encoder cable to the X6 connector.

Wiring of the X6 connector for the encoder connection

X2 connector (serial communication interface)

Connect the serial communication cable DVOPM20024CAB to the X2 connector and to COM
port 0 (RS232C interface) of the FPOH PLC.

Connector X2 for serial communication cable

X1 connector (USB connector for PC connection)

The servo driver is configured using the PC configuration software PANATERM. Use a
commercially available USB A to mini-B cable to connect the PC to the servo driver.

8 QS2002_V1.0_EN



3.2 Connectors of the servo driver

Connector X1 for PC connection

QS2002_V1.0_EN 9



4 Make parameter settings in PANATERM

4 Make parameter settings in PANATERM

Use the PC configuration software PANATERM to configure the MINAS servo driver.

Click on the following link to download PANATERM from our Panasonic Download Center:
PC configuration software PANATERM

1.
2.

4.1

Connect your PC to the X1 connector and turn on the servo driver.

Start the PANATERM configuration software.
The software automatically detects the type of servo driver connected.

Select “OK” and confirm the connected series by selecting your type of servo driver.

Select the “Parameter” tab.

B

FileE DisplayD Window W
“—= Connect Parameter

In the “Selection of parameter to be read” dialog, select “Read the default”. There is
a message if the parameter values in the servo driver are not the default values. To
overwrite the parameters in the servo driver, select the “Trans” icon.

Select the parameter list for your type of servo driver.

L g Parameter{Default) _|a] x|
® A f = = @ 0
Fead Save Cmnt Focv  Trans Prnt Exit EEF Screen  Comp  nitial Bin/Hex
Parametar list j By the: selecting the theme from the left above. and selecting the sub-theme fram the left below,

the related parameters can be displayed. To display all parameters in numerical order, please
selectthe "Parameter list". Flease double-click the sub-theme left below ta refer the details of
each sub-theme. Parameter value can be changed in two ways. One way to press the Enter key
after the input. Another way to click <«Change of setwvalue> buttan.

Fosition contral
Function by function

Parameter list

Change of st
walue

Makeruses 1
takeruses 2 Class | MNao. Parameter name Setup range Setvalue Unit | =
R Cl=ss & (Enhancing] 05 016 | Alarm clear input setup 0- 1 | 0:120ms0N ==
- Class B (Special) 05 017 | Counter clear input mode 0- 4 | 3Edge(Norea.. =l —
ne n18 [ lewmalication of command nul N PR ETT =1

To change a parameter setting, select the desired parameter class and enter a value.
For parameter descriptions, please refer to the Operating Instructions. You can find
each parameter by its unique parameter number. The parameter number is written in the
format PrX.YY (X: Class, YY: No.).

Depending on the parameter, select the “Trans” or the “EEP” icon to transfer a setting to
the servo driver. For yellow parameters, select the “EEP” icon. The parameters will be
saved in the EEPROM of the servo driver. To activate the settings, you need to restart
the servo driver.

All other parameters are transferred simply by selecting the “Trans” icon.

Basic parameters overview

There are basic parameters which are associated to position control.

The following table shows the setting range and description of the basic parameters.

10
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Parameter
Pr0.00
Pr0.01
Pr0.08

Pr4.05

Pr5.29
Pr5.30
Pr5.31
Pr5.37
Pr5.38
Pr5.39
Pr6.28

Range
Oor1
Oto6

0 to 1048576 [pulse] (MINAS A5)
0 to 8388608 [pulse] (MINAS AB)

0to 16777215

Oto7
Oto7
0to 127
Oto2
Oto5

0 to 10000

Oto2

4.2 Pr0.00 (Motor rotation direction)

PANATERM parameter: “Rotational direction setting”

Setting range: 0 or 1

4.2 Pr0.00 (Motor rotation direction)

Description
Motor rotation direction
Control mode

Number of pulse signals per motor
revolution

Function assignment for pin 29 of X4
connector

RS232C baud rate

RS485 baud rate

Axis number

Communication protocol

Modbus parity and stop bit setting
Modbus response waiting time

Block operation mode

The default value is 1: Rotation in CCW direction (counterclockwise direction).

4.3 Pr0.01 (Control mode)

PANATERM parameter: “Control mode setting”

Setting range: 0 to 6

The default value is 0: Position control

Select 0: Position control (block operation mode only supports position control)

4.4 Pr0.08 (Number of pulse signals per motor revolution)

PANATERM parameter: “Command pulse number per one motor revolution”

Setting range: 0 to 1048576 [pulse] (MINAS A5), 0 to 8388608 [pulse] (MINAS AB6)

The default value is 10000 pulses per motor revolution.

QS2002_V1.0_EN
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4 Make parameter settings in PANATERM

4.5 Pr4.05 (Function assignment for pin 29 of X4 connector)

PANATERM parameter: “SI6 input selection”
Setting range: 0 to 16777215
The default value is 197379: servo-on input

Select 0 to disable the default pin assignment.

4.6 Pr5.29 (RS232C baud rate)

Set this parameter if the servo driver is connected via RS232C.
PANATERM parameter: “RS232 communication baud rate setting”
Setting range: 0 to 7 (2400 to 230400bit/s)

The default value is 2 (9600bit/s).

Make sure the baud rate setting in the PLC program and in the servo driver are identical. In
this example, select 6: 115200bit/s.

4.7 Pr5.30 (RS485 baud rate)

Set this parameter if the servo driver is connected via RS485.
PANATERM parameter: “RS485 communication baud rate setting”
Setting range: 0 to 7 (2400 to 230400bit/s)

The default value is 2 (9600bit/s).

Make sure the baud rate setting in the PLC program and in the servo driver are identical. In
this example, select 6: 115200bit/s.

4.8 Pr5.31 (Axis number)

PANATERM parameter: “Axis number”
Setting range: 0 to 127
The default value is 1.

Select a value between 1 and 127. 0 is not accepted with Modbus RTU. Make sure the axis
number setting in the PLC program and in the servo driver are identical. In this example, set
axis 1.

12 QS2002_V1.0_EN



4.9 Pr5.37 (Communication protocol)

4.9 Pr5.37 (Communication protocol)

PANATERM parameter: “Modbus connection setting”
Setting range: 0 to 2
The default value is 0 (MINAS standard protocol).

Select 1: Modbus-RTU (RS232 communication) or (RS485 communication), depending on
your requirements.

410 Pr5.38 (Modbus parity and stop bit setting)

PANATERM parameter: “Modbus communication setting”
Setting range: 0 to 5
The default value is 0: Even/1 bit

Make sure the parity and stop bit setting in the PLC program and in the servo driver are
identical.

In this example, select “Odd/1 bit”.

411 Pr5.39 (Modbus response waiting time)

PANATERM parameter: “Modbus response waiting time”
Setting range: 0 to 10000
The default value is 0.

Set 5ms for the FPOH. (If you are using a different PLC type, set Oms for the FP7 and 50ms
for the FP-X or FPX).

412 Pr6.28 (Block operation mode)

PANATERM parameter: “Special function selection”
Setting range: 0 to 1
The default value is 0.

Select 1: Block operation valid (Modbus)

QS2002_V1.0_EN 13



5 Function test
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Function test

To quickly test your settings, use one of the demo programs included in our
MC_Modbus_Library

Click on the following link to download the library from our Panasonic Download Center:
MC_Modbus_Library with demo program for block operation

/\ CAUTION

Conduct trial operation on the servo motor only with the motor shaft disconnected from the
machine to avoid any unexpected accidents.

1. Connect the PLC to the servo driver as described in this Quick Start Guide.
2. Install the MC_Modbus library by executing the setup file.

3. Select “FPOR Example” or “FP7 Example” from “Start” menu. FPWIN Pro starts and
opens the demo project included in the library.

4. Select “Online” > “PLC type” and set the connected PLC type.

5. Check the communication settings of the serial port you are using and make sure the
system register settings match the settings in PANATERM.

The “Communication mode” must be “Modbus RTU master/slave”.
The baud rate setting in this demo program is 115200 baud, the parity is odd, and the
number of stop bits is 1.

6. Select “Online” > “Online mode”. When asked, select “Compile all” and “Download
program code and PLC configuration to PLC” to download the demo program to the
connected PLC.

7. Select “Online” > “Change PLC mode” or double-click on “PROG” in the status bar to
switch to RUN mode

8. Double-click the POU “ 999 Sample_MoveRelative” in the navigator.
The POU opens in the programing window:

QS2002_V1.0_EN
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10.

11.

12.

4.12 Pr6.28 (Block operation mode)

WY Sample FPOH_MC_Modbus_Library_ForQuickStartGuide.pro - Control FPWIN Pro 7 - The IEC 61131-3 programming system - _999_Sample_MoveRelative - (m]

Project  Object Edit Tools Online Monitor Debug Extras Window Help

Sy E HePEEaa 7 WEEY e

B MCJog ¥ Programs

*'m B ‘ 2 UG Class Identifier Type Initial Comment
¥ Interrupt 2 (Event = 12) ~f21  var iBlockNumber INT 0
&) Interrupt 3 (Event = I3)
57; Interrupt 4 (Event = I14) bEWm
&) Interrupt 5 (Event = 15) Iots— At ~
&) Interrupt 6 (Event = 16) e oo
&b Interrupt 7 (Event = I7) - = Ty
(@} Periodic interrupt (Interval = T#400ms) 4 [ Wit Enable, sewo dive Ts powered
= DUTs WB_NG_Power
BE  dutMC_Modbus_Axis (133 WORDS) hEr\ajﬂeP‘nwer RS —— s nsmus‘ramwer
N DEnable DErmor
& Global variables (16 steps) E bAlaFrmClear — pClearAlamm .gymmr IEmorCodePawer
oz POUs (215 steps) B DABMF0rCe —- DForceAlam
o@_00_MB_MC_MainProgramm (PRG, 75 steps) s HR——
n»[g“ 10_MB_MC_MainProgramm_Axis1 (PRG) 'With bEnable once, relative positioning block and a cofrecponding velocity is set
. N P MB_MC_ConfigBlock_MoveRelative
M B’MC’Mampmg’amm’A}(m’PLFODEH (RG) bEnableRelativePositioning ihois —— RS nDnns‘rﬁbDuneRelalweDataD
5" _12_MB_MC_Parameters_And_Monitoring_Axis1 (PF Pt bEnable iEm
o _20_MB_MC_MainProgramm_Axis2 (PRG) iBlockNumber —- iBlockNumber iErrorlD ~—iErrorCodeRelativeDatall
o 3 5 diDistance0 — diDistance
_21_MB_MC_MainProgramm_Axis2_PLCopen (PRG) iVelocityd —— iVelocity
og" 22 MB_MC_Parameters_And_Monitoring_Axis2 (PF ‘B\gg:}:;:::::g —] ‘gcce“evaﬂtﬂﬂ
%" 999 Sample_DriveParameterRead (PRG) o B B,
=" _999_Sample_DriveParameterWrite (PRG) NG
_999_Sample_Homing (PRG) € [ Start or stop the main block operation for the movement
ot _999_Sample_MoveRelative (PRG, 140 steps) MB_MC_StartBlockOperationNumber
ﬂr MC_H (FB) iAxis —— iAxis bDone —— bDoneBlock@peration
| Merome TRUE —— bEnable bEror-
Ik MCJog (FB) hRur‘y iBlockhNumber —— iBlockNumber iErrorD — iEforCedeBlockOperation
* oRun
g* mg_muve:blsi!ulE(éFBB)) mjﬂnﬁ?sl L nor | ostoppeceterate
. MoveRelative I
IF" MC_Stop (FB) - oo e
< > s
LISy =5/ Calltree ¢ Used by >

POU “ 999 Sample_MoveRelative” of MC_Modbus_Library in Control FPWIN Pro 7
This program performs a relative movement on axis 1. Make sure the same axis is set
in PANATERM.

Set g_bUseAxis1 of MB_MC_InitializeAxis to TRUE. When data transmission to
axis 1 starts, the SD/RD LED of the selected COM port begins to flicker.

Set bEnablePower of MB_MC_Power to TRUE to send a servo ON request signal to
the servo driver. When the servo is on, bPower will be TRUE.

Set bEnableRelativePositioning of MB_MC_ConfigBlock_MoveRelative to TRUE
to transmit the positioning parameters specified with this function to block operation
table of the servo driver.

Set bRun of MB_MC_StartBlockOperationNumber to TRUE to start the movement.
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6 Help us improve

6 Help us improve

Please feel free to contact us if you have any questions, or if you have any suggestions for
improvement. In that case, we ask you to include the Quick Start Guide number in the email
subject line. You can find the number starting with "QS" on the cover page.

Servo.peweu@eu.panasonic.com

+49 (0) 8945354-2750
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4.12 Pr6.28 (Block operation mode)

7 Record of changes

QS2002_V1.0_EN, 2019.07

First edition
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Panasonic Electric Works

Please contact our Global Sales Companies in:

North America____| ____Europe | __AsiaPacific | China | Japan ___

» Headquarters Panasonic Electric Works Europe AG

) Austria Panasonic Electric Works Austria GmbH
Panasonic Industrial Devices Materials
Europe GmbH

» Benelux Panasonic Electric Works

Sales Western Europe B.V.
Panasonic Electric Works Europe AG,
organizacni slozka

) Czech Republic

» France Panasonic Electric Works

Sales Western Europe B.V.
) Germany Panasonic Electric Works Europe AG
» Hungary Panasonic Electric Works Europe AG
) Ireland Panasonic Electric Works UK Ltd.
) ltaly Panasonic Industry Italia srl

Panasonic Electric Works Europe AG
Panasonic Fire & Security Europe AB
Panasonic Electric Works Polska sp. z 0.0
Panasonic Electric Works Espafia S.A.
Panasonic Electric Works Schweiz AG
Panasonic Electric Works UK Ltd.

) Nordic Countries

» Poland

) Spain

) Switzerland

» United Kingdom

Robert-Koch-StraBe 100, 85521 Ottobrunn, Tel. +49 89 45354-1000, Fax +49 89 45354-2111, www.panasonic-electric-works.com
Josef Madersperger Str. 2, 2362 Biedermannsdorf, Tel. +43 (0) 2236-26846, Fax +43 (0) 2236-46133
www.panasonic-electric-works.at

EnnshafenstraBe 30, 4470 Enns, Tel. +43 (0) 7223 883, Fax +43 (0) 7223 88333, www.panasonic-electronic-materials.com

De Rijn 4, (Postbus 211), 5684 PJ Best, (5680 AE Best), Netherlands, Tel. +31 (0) 499 372727, Fax +31 (0) 499 372185,
www.panasonic-electric-works.nl

Administrative centre PLATINIUM, Veveii 3163/111, 616 00 Brno, Tel. +420 541 217 001, Fax +420 541 217 101,
www.panasonic-glectric-works.cz

Succursale frangaise, 10, rue des petits ruisseaux, 91370 Verrieres Le Buisson, Tél. +33 (0) 16013 5757, Fax +33 (0) 1 6013 5758,
www.panasonic-electric-works.fr

Robert-Koch-StraBe 100, 85521 Ottobrunn, Tel. +49 89 45354-1000, Fax +49 89 45354-2111, www.panasonic-electric-works.de
Magyarorszagi Kozvetlen Kereskedelmi Képviselet, 1117 Budapest, Neumann Janos u. 1., Tel. +43 2236 26846-25,

Mobile: +36 20 264 9896, Fax +43 2236 46133, www.panasonic-electric-works.hu

Irish Branch Office, Dublin, Tel. +353 (0) 14600969, Fax +353 (0) 14601131, www.panasonic-electric-works.co.uk

Via del Commercio 3-5 (Z.I. Ferlina), 37012 Bussolengo (VR), Tel. +39 0456752711, Fax +39 0456700444,
www.panasonic-electric-works.it

Filial Nordic, Knarrarndsgatan 15, 164 40 Kista, Sweden, Tel. +46 859476680, Fax +46 859476690, www.panasonic-electric-works.se
Jungmansgatan 12, 21119 Malmd, Tel. +46 40 697 7000, Fax +46 40 697 7099, www.panasonic-fire-security.com

ul. Wotoska 9A, 02-583 Warszawa, Tel. +48 42 230 9633, www.panasonic-electric-works.pl

Barajas Park, San Severo 20, 28042 Madrid, Tel. +34 913293875, Fax +34 913292976, www.panasonic-electric-works.es
Grundstrasse 8, 6343 Rotkreuz, Tel. +41 (0) 41 7997050, Fax +41 (0) 41 7997055, www.panasonic-electric-works.ch

Sunrise Parkway, Linford Wood, Milton Keynes, MK14 6 LF, Tel. +44 (0) 1908 231555, Fax +44 (0) 1908 231599,
www.panasonic-glectric-works.co.uk

North & South America

» USA Panasonic Industrial Devices Sales Company

of America

Two Riverfront Plaza, 7th Floor, Newark, NJ 07102-5490, Tel. 1-8003-442-112, www.pewa.panasonic.com

Asia Pacific/China/Japan

» China Panasonic Electric Works Sales (China) Co. Ltd.

» Hong Kong Panasonic Industrial Devices Sales (HK) Co.,
Ltd.

) Japan Panasonic Corporation

) Singapore Panasonic Industrial Devices

Automation Controls Sales Asia Pacific

Panasonic

Tower C 3rd Floor, Office Park, NO.5 Jinghua South Street, Chaoyang District, Beijing 100020, Tel. +86-10-5925-5988,
Fax +86-10-5925-5980
Suite 301, 3/F, Chinachem Golden Plaza, 77 Mody Road, TST East, Kowloon, Hong Kong, Tel. +852-2529-3956, Fax +852-2528-6991

1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501, Japan, Tel. +81-6-6908-1121, www.panasonic.net
No.3 Bedok South Road, Singapore 469269, Tel. +65-6299-9181, Fax +65-6390-3953
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