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Supported Mitsubishi EtherCAT Drives

Introduction

The following information is provided to Hypertherm channel partners for reference only, to help you
select and configure an EtherCAT drive that is supported by EDGE Connect/T/TC CNCs.

NOTE: Work in partnership with your drive manufacturer to select and
configure the drives for your cutting system. Refer to your drive
manufacturer’s drive documentation for technical information about
the drives. Make sure to follow the guidelines and instructions provided
by the drive manufacturer.

When possible, the following information is provided to support integration of the drives with the
cutting system and the CNC.

e Drive model supported

e Firmware revision supported
e Example drive amplifier file
e Setup and parameter notes

Setup files and parameters provided by Hypertherm can be used for the initial machine setup. We
expect these files and parameters to be modified by the installer for the specific cutting system
configuration and desired performance.
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Supported Mitsubishi EtherCAT Drives

Supported Mitsubishi drives

Series Model Firmware Notes

MR-J4 All MR-J4 models Amplifier: e )3 motors ONLY
BCD-B846W500 B1H e P06 (electronic gear

EtherCAT module: numerator) is not supported

1.10.01 e Nol/Ois supported on the

drive amplifier. An /0 module
on the EtherCAT network is
required.

MR-J4 All MR-J4 models Amplifier: e J4 and J3 motors
BCD-B46W500 B1H e P06 (electronic gear

EtherCAT module: numerator) is supported

2.00.03 e Nol/Ois supported on the

drive amplifier. An 1/0 module
on the EtherCAT network is
required.

NOTE:

e Mixing different brands of drives in one system is not supported.

o All drives must support and be configured for a 1 ms update rate.

e For alist of supported I/0 modules, see the EtherCAT Drives and 1/0 Modules Supported by
EDGE® Connect/T/TC CNCs Application Note (809660).

e J4 amplifiers with 1.xx firmware must use J3 motors with 18-bit encoder feedback devices.

e J4 amplifiers with 2.xx firmware can use J3 or J4 motors.

e J4 amplifiers with 2.xx firmware now supports P06 (electronic gear numerator). See
Electronic gear numerator for more information.

e For proper operation you must set PAO1(**STY) = 1001. See Operation mode for more

information.

e For proper operation you must disable the slave watchdog in Hypertherm EtherCAT Studio.
See Disable the Slave Watchdog for more information.

e To check a drive’s firmware version, use the Mitsubishi MR Configurator drive software.
select System Configuration under the Diagnosis menu.

1] MELSOFT MR Configurator2 New project - [System Configuration]

: Project WView Parameter Safety Positoring-data Monitor

OARL0 HED RSk AT D
4% Parameter sEmn/u/ | System Configuration | x

TestMode Adjustment Tools Window  Help

 Project
- New project

+ 4 System Setting Ttem Asds1
5 g Ais :MR-34-TM Stanc | serie e identification information |MR—ZI4»1D’W! ]
Parameter - ot - -
Servo amplifier serial number ZID

amplifier S/ No. BCD-B46VW500 B1H
No Connection
EtherCAT

Ne eri i AD2745A9

Metwork module S/W number 2.00.03

M(_:wr mcd_el HG-KR053

N_!pwr jis) . 0111F0530000

_M?Dcr serial ’!‘{’“b"—" l HEe1773020

Encoder resolution 4194304

I = &) Accumulated power-on time [n] 54

A - == Mum, of inrush cur. sw. times [times] 2

i Servo Assistant % X |LED display ) bo2
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Supported Mitsubishi EtherCAT Drives

Disable the Slave Watchdog
When using Mitsubishi drives you must disable the Slave Watchdog feature.

NOTE: If you do not disable the Slave Watch Dog you will experience
Hypertherm Studio errors such as PDI WDOG or AL Status register
0x002e and unreliable phase up when trying to create Phoenix.xml.

To Disable the Watchdog, follow these steps;

e In Hypertherm studio, select the MRJ4-TM Slave (Mitsubishi drive)

e C(lick the Slave tab

e C(Click + on Watchdog

e Use the pulldown arrow on Enable and select No

e Repeat this for all Mitsubishi drives on the network

e Configure the network by following the instructions in the EDGE Connect Installation and
Setup Manual (809340). It is available in the Hypertherm Document Library at
www.hypertherm.com/docs.

@ Untitled® - KPA EtherCAT Studio Premium
File Edit Actions View Tools Help

DU sk & @0 o2 ED

B0 %‘tmd Slave  Varables FMMU/SM  Mailbex  Init commands Distibuted Clock  Memory
=] Master 1
[ § Slave T (MR-J4TM) B Slave parameters
Name Slave 1 (MR-J4-TM)
Wendor ID 2590 (IxA1E)

Mitsubishi Flectric Comporation Nagoya Works
| EtherCAT Diive (CoE)

Wendor name

Physical address

Autolnc address 0 (x0)
Process data handling LRW support
Hot connect No
Identification Disabled
B Watchdog Disabled
No
Muttiplier 2498
PDI Watchdog: 0
SM Watchdog 1000
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Supported Mitsubishi EtherCAT Drives

Setup and parameters

From a high level, the process of setting up your drives is as follows.

1. Make sure that the correct firmware is installed. If an update is needed, contact the drive
manufacturer. Hypertherm is not currently providing firmware updates.

2. Set up the drive parameters per the drive manufacturer’s instructions.

3. Make sure the drives are communicating on the network.

In addition to this application note, also refer to the following sections of the EDGE® Connect Installation
and Setup Manual (809340).

NOTE:

Section 3: Machine stop strategies and table hardware, for information about:
o How the CNC enables and disables the drives, and stops motion
o Drive enable signals
o Drive Enable output and Drive Disabled input
o Overtravel limits
o Safety circuit
Section 5: Machine Axes, for information about:
o Axis orientation and positive motion
o Axis assignment and setup
Section 7: 1/0 — Inputs and Outputs, for information about:
o How Phoenix® assigns I/0
o Digital I/O and assignment
o Analog /0 and assignment

Make sure you can remove power, including control (logic) power, from all drives. Refer to
your drive manufacturer’s drive documentation for more information.
All drives must be set up as linear axes.
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Supported Mitsubishi EtherCAT Drives

Parameters in Drive using MR Configurator

Electronic gear numerator

NOTE: Phoenix does not support the EU numbering format of using decimal points (periods) as
numerical separators. Using decimal points as numerical separators will result in incorrect
settings. Example:

Correct - 200,000.00 = Two hundred thousand
Incorrect - 200.000,00 = Two hundred

In the MR-Configurator2 software, use the parameter editor to set the Parameter Electronic Gear
Numerator PAO6 to allow the motor to reach maximum RPM. Then write the parameters to the drive.
For the parameters to take effect the drive power must be cycled.

When using EtherCAT the MR drives with J4 (HF-Series motors) encoder resolution is set to 22 bits for all
encoders (22 bits = 4,194,304 counts/revolution).

Refer to Maximum machine speed per minute to calculate your desired PAO6 (electronic gear

numerator).

For example, if you change the PAO6 value to 16, this will divide the 4,194,304 counts/revolution by 16
to give 262,144 counts/rev over the EtherCAT network.

PA06 Parameter Value
£1] MELSOFT MR Configurator2 New project - [Pasmeter Setting]l (I T e

i Project View File ParameterSetting(Z) Parameter Safety Positoning-data Monitor Diagnosis TestMode Adjustment Tools Window Help

INBAIS e sl Einghivom

i Servo Assistant 2 Parameter setting |
Assistant List [v| [iMaxst || <HRead &) setToDefault Jeverfy [y Parameter ooy [d Parameter Block
i P¥open [Hsave As
evvu Startup Procedure
= {58 Function display
” — Operation mode [ Selected ttems wnte | [__poas Writing_
|t ?m';" MS‘;;‘: £ Common No. Abbr. Name Units Setting range Axis1
Basic PADL | *STY Operation mode 1000-1262 1001
smpz e Extension PADZ | **REG Regenerative option 0000-70FF 0000
. Extension 2 |pAD3 | *ABS Absolute position detection system 0000-0001 0000
Smu tep 1: Amphicr St Aarmsetting  |PAD4 | ®AOPL |Function selection AL 0000-2130 2100
Toughdrive  |paos |FEP | For manufacturer setting 10000-10000 mnnn
o z Drive recorder  [PADE “OMX riermras[ )
Componentparts  |pa07 | =cov Electronic gear denominator 116777215
- Pasition contral PADS | ATU Auto tuning mode 0000-0004 unm
Step 3: Servo Adjustments [l Servo adiustments  [pa0s RSP Auto tuning respanse 140 2
Basic PAID I In-position range pulse 065535 1500
Extension PALL TP Forward rotation torque limit % 0.0-1000.0 1000.0
’i‘ ?:r'cgegmﬁ:’fpﬁgﬁs Ew:her 1 PA1Z |TIN |Reverse rotation torque limit % 0.0-1000.0 1000.0
e ter 2 PAL3 | AOP2 For manufacturer setting 0000-0000 0000
Filter 3 PAL4 |*POL | Rotation direction selection 01 0
Vibration contro [PA1S | "ENR |Encoder output puise pulsejrev 14194304 4000
R One-touch tunir [PAls | *ENR2 | Encoder output pulse 2 1-4194304 i
Gain changing PAI7 |*"MSR For manufacturer setting U0 i ooog
E} Positioning PAIS | **MIY |For manufacturer setting 0000-FFFF 0000
Home positionn |PA1S | *BLK Parameter block 0000FFFF 00AB
E Digital 10 PAZ0 | *TDS Tough drive setting 0000-1110 0000
Basic PAZL |*AOPZ |Function selection A-3 0000-0001 0001
Extension PAZ2 |*"PCS |Position control structure selection 0000-0020 0000
3 BfList display PAZ3 |DRAT |Drive recorder arbitrary alarm trigger setfing 0000-FFFF 0000
Basic PA24 |ACPA Function selection A-4 0000-0002 0000
Gain/filter PAZS OTHOV  |One-touch tuning - Gvershoot permisshie level | % 0-100 0
Extension PAZ6 |*AOPS |Function selection A-5 0000-00A1 0000
10 PAZZ |*HTL For manufacturer settng 0000-0000 0000
Extension 2 PAZB For manufacturer settng 0000-0000 0000
Extension 3 PAZ | For manufacturer setting 0000-0000 0000
Option setting PAZD | For manufacturer setting 0000-0000 0000
Spedial PASL | For manufacturer setting 0000-0000 0000
Linear/DD Motor  |PA32 For manufacturer setting 0000-0000 0000

Operation mode

Under Basic Parameters, configure the drive for cyclic synchronous mode:

PAO1(**STY) Operation mode = 1001

EDGE Connect/T/ITC
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Supported Mitsubishi EtherCAT Drives

Supported encoder counts
For the example below, the encoder counts per revolution are 262.144 — metric (262,144 — English) over

the ECAT network.

Encoder counts per mm (inch)

Linear axis example — metric:

In this example the linear axis has the following machine characteristics.

e Gear box ratio: 5:1
e Lead screw pitch: 150 mm/revolution

Use these values with the following formula to calculate encoder counts per mm, as shown.

262.144 5 1
encoder counts motor revolutions pinion revolution
X X =  8.738,13 encoder counts
1 1 150 mm per mm
motor revolution pinion revolution (pitch)

Linear axis example — English:
In this example the linear axis has the following machine characteristics.

e Gear boxratio: 5:1
e Lead screw pitch: 5.91 in./revolution

Use these values with the following formula to calculate encoder counts per inch, as shown.

262,144 5 1
encoder counts motor revolutions pinion revolution
X X - = 221,780.03 encoder counts
1 1 5.91in. per inch
motor revolution pinion revolution (pitch)
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Supported Mitsubishi EtherCAT Drives

Maximum machine speed per minute

There is a limit to the maximum encoder feedback on the EDGE Connect. The CNC’s maximum encoder
input rate is 32.767 counts per millisecond — metric (32,767 counts per millisecond — English). The
drive’s encoder scaling parameter needs to be adjusted so that the CNC’s maximum encoder input rate
is not exceeded at the table’s designed maximum speed. (Refer to Maximum machine speed per minute
below for more information.)

Use the calculated encoder counts from the example on the previous page with the following formula to
calculate the maximum machine speed.

Metric example:

32.767 X 60.000
(max. encoder counts per ms) (ms per minute) B 224.993,22 mmpm
8.738,13 encoder counts Maximum machine speed
per mm

English example:

32,767 X 60,000
(max. encoder counts per ms) (ms per minute) 8,864.73 ipm
221,780.03 encoder counts - Maximum machine speed
per inch

EDGE Connect/T/ITC 809750 9
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