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1. AOIs version 3.000 or Newer

Previous AOI version 2.000 only supported units in Pulses. New AOQlIs version 3.000 or later support different

engineering unit as shown in the table below.

User unit .
. 0: mm 1:inch 2: deg 3:PLS
setting
Position mm Inch Deg Pls
command [-9999.99 t0 9999.99] | [-999.999 to 999.999] [-360.000 to 360.000]
Speed .
mm/sec inch/sec Deg/sec Pls
command / / g/
Acceleration 2 .
) mm/sec inch/sec? Deg/sec? Pls/sec?
&Deceleration / / g/ /

This document will describe the settings of user units as well as detailed explanation of the all AOls.

To utilize the new version of AOlIs, the user must follow the important points below:

1) The user must use the EDS file when creating a project and install the EDS file before importing the AOL.

2) The user must use the new AOI [MCOM_MITSUBISHI] for each servo drive (unique instances) to establish

communication between controller and servo drive and needs to execute it every PLC scan.

3) The user doesn’t need to use the COP (read from <servo>:l and write to <servo>:0) instruction in the new

project. This instruction is included in the MCOM_MITSUBISHI AOI.

4) The user must execute the AOI [MMCFG] at least once to load the servo parameters after changing the gear

ratio or user units.

5) The user must set the servo parameter PTO1 =x2xx for user unit setting in degree and other unit setting set

the servo parameter PTO1=x3xx by using MR configurator or using AOls..
6) A project created with version 2.000 may not mix AOIs. User must modify the project with new AOls

including data types as well as the position, speed, acceleration and deceleration value in user unit.

2. RSLogix Version

These AOIs need version 20.03 or newer.
The AOIs version 3.000 or newer require the EDS files.

The AOI [MCOM_MITSUBISHI] for each servo drive (unique instances) to establish communication between
controller and servo drive and needs to execute it every PLC scan.

These AOIs is used for individual axis and do not use Motion Groups.
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3. Managed Switches

From Rockwell Literature “Ethernet Design Considerations” Publication ENET-RMO002C-EN-P - May 2013

As a general rule for unmanaged switches, make sure of the following:

o Your application does not contain 1/0 traffic or

o Your application has I/O control and the following is true:
o The network is not directly connected to the IT network
o All nodes on the network are Rockwell Automation devices
o There is no potential to overload a device with traffic

4. Best Practices

e Set an RPI between 1.0 ms and 50.0 ms. These AOls are not embedded instructions. They rely on the
RPI to maintain a viable servo update rate. Maximum RPI can be set 100 ms. Anything longer and the
AOIs may not work properly.

e Each AOI must have a unique instance. E.g. if you have multiple MMAM AOIs, each one must have its
own instance, do not share instance names.

e All AOIs use the same Mitsubishi_Servo UDT for that axis. E.g. if you have 2 axes, you should only
have 2 Servo UDTs, one for each axis. (An Allen Bradley UDT = Mitsubishi SDT). A single AOI uses
only one servo UDT.

e If communication is lost and regained, some AOIs need to be rebooted (e.g. MMAG re-programs
registers for the gearing function during first scan). Either reboot the PLC or go from Run mode to
Program mode and back or Initialize the AOQls.

e NOTE: Servo firmware versions before and including B1 do not recognize Merge in the MMAM.

e Do not set a loop continuously reading parameters using MMReadP. If you want to monitor servo
settings such as parameters, inputs and outputs - use Explicit messaging (see Appendix). Explicit
reading of any servo error thru MMRE can be triggered by Misubishi_Servo.Control bit3 (servo error)
or bit7 (servo warning).

e Do not execute MMCFG , MMRE, MMWriteR, MMreaP and MMWRiteE at the same time.
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5. Drive Communication AOIs

MCOM_MITSUBISHI — Mitsubishi Drive Communication

A MCOM_MITSUBISHI is used to communicate with servo drive. The purpose of this AOl is to issue commands from
the controller and receive data from servo drive. This block must execute every scan of the controller cycle.

Drive Communication

———MCOM_MITSUBISHI
—— Drive Communication . .

MCOM MITSUBISHI MCOMAX1 [ |sC EN Jess Assign to control tag [Name module:l and Name

Axis IN MR J4 TMA:l = |P == module:O those are generated when MR-T4-TM EIP

Axis_OUT MR_J4 TM1:0 = : servo drive is added in the project

MITSUBISHLAXS  MtsSRVT Ready )—

Position 0.013¢ Error )—

Speed 0.01e Warning >—

Torque 0.0
Variable Name ( Type) Description
Axis_IN The data type is generated when MR-J4-TM is added in the project
(Module-Defined Data: IN: MR-J4-TM)
Axis_Out The data type is generated when MR-J4-TM is added in the project

(Module-Defined Data: Out: MR-J4-TM)

MITSUBISHI_AXIS
(User Defined UDT: MITSUBISHI_SERVO)

Create a user data type [MITSUBISHI_SERVO] that is used for
identifying in the user program

Position (REAL)

Display actual servo position in user unit

Speed (REAL)

Display actual speed in user unit/Sec

Torque(REAL) Display actual servo torque in % of rated torque

CommsOK (BOOL) True indicates the communication between controller and drive is OK
Ready(BOOL) True indicates the servo amplifier ready states[ Servo enabled]
Error(BOOL) True indicates the servo experience an Error

Warning(BOOL)

True indicates the servo experience a warning
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6. Configuration AOIs

e True/False or Rising Edge means the AOI can start with either a true rung or a one-shot. Once
started, the logic will continue whether the rung is true or false.

e Rising Edge means it will execute on the rising edge and then lock out. There is no continuing
logic when the rung is false
o Latched True means the AOI only executes when the rung is true.

MMCFG - Mitsubishi Motion Axis Configuration

e MMCFG is True/False or Rising Edge

e An embedded MMWriteE is automatically executed.
Note: This can take up to 10 seconds - it stores all the parameters from RAM to EEPROM.
Do not turn off power to recycle power for at least 10 seconds

e You must cycle power to the servo amplifier after executing MMCFG AOls

Variable Name
(Type)

Description

MITSUBISHI_AXIS
(User Defined UDT:
MITSUBISHI_SERVO)

Use the UDT that is used in
MCOM MITSUBISHI AOls

Forward_Torque_Limit
Reverse_Torque_Limit
DINT

Setting -1 = maintains existing value
Set the rate torque in % ( x0.1) from 0 to
10000

NoOfEncoderPulses
DINT

The number of motor encoder pulse that is
equivalent to the travel distance setting
(Note 1) in user unit

-1 = maintains existing value

TravelDistance
REAL

Travel distance setting value ( in user unit
mm/inch/Deg/pls) that is equivalent
distance of the number of motor encoder
pulse (Note 1)

-1 = maintains existing value

Limit Switch Enable
DINT

-1 = maintains existing value

0 = disabled, no limit switches (0C00)
1 = Positive limit switch active

2 = Negative limit switch Active

3 = Both limit switches active

MMCFG

Mitsubishi Drive Configure e
MMCFG InstconfighAx1 [..] FCEND—
MITSUBISHI_AXIS MitsSRV1
Forward_Torque_Limit 3000 = DN D=
Reverse_Torque_Limit 3000 HCERD—
NoOfEncoderPulses 4194304 HCIPD—
TravelDistance 20.0 = PC ==
Limit_Switch_Enable 0
Estop_Switch_Enable 0
Software_Limit_Positive 0
Software_Limit_MNegative 0
AutoTune_Response 20
Absolute_Encoder 0

Gearing 0

UnitSetting 0
MotorRatedSpeed 3000

Estop Switch Enable

-1 = maintains existing value

DINT 0 = disabled, no Estop switch (2100)

1 = Estop switch active, without
deceleration stop(0000)

2 = Estop switch active, with deceleration
stop (2000)

3 = No Estop switch, without deceleration
stop (0100)
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Variable Name Description
(Type)
Software Limit Maintains existing values if Positive value
position[DINT] and Negative value are equal
Software Limit Maintains existing values if Positive value
Negative[DINT] and Negative value are equal
AutoTune Response -1 = maintains existing value and
Setting Range is 1 to 40
Absolute Encoder -1 = maintains existing value

0 = no battery backup (incremental
system, position will be lost after
power down)

1 = battery backup( absolute system)

Gearing (slave servo only) —

-1 = maintains existing value

0= no gearing

1= Gearing active

UnitSetting(DINT) Setting value :

0: mm; 1: inch; 2: degree; 3:PLS; 4 : mm

[linear motor

MotorRatedSpeed Set motor rated speed in r/min or mm/sec

to calculate acceleration and deceleration

in the engineering unit. set the value
according to motor specification

Note 1: User unit setting in degree type, set NoOfEncoderPulses to motor side shaft revolutions and
TravelDistance to number of load side shaft revolutions. That setting will result of 360 degree movement of
load side shaft. Make sure both values are integers number and below 16384. Also set servo parameter
PTO1 =x2xx.

The following section shows examples of electronic gear ratio setting.

Examplel: Ball screw user unit setting in mm

Machine specifications:
Ball screw lead = 20 mm
Encoder resolution = 4194304 pulse/rev
Servomotor: HG-KR series.
Therefore, set
NoOfEncoderPulses = 4194304
TravelDistance = 20.0
Unitsetting= 0 and
MotorRatedSpeed=3000.
Must set the servo parameter PTO1 =x3xx

Example2: Ball screw user unit setting in inch
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Machine specifications:
Ball screw lead: = 0.5 [inch] n=MNLMNM= 11r2r_-'

Reduction ratio: n =1/2 NL' ﬂﬁmv_
Servo motor resolution = 4194304 [pulse/rev] | |

Servo motor: HG-JR[1500r/min] series || | NM

NoOfEncoderPulses = 4194304
TravelDistance = 0.25
Unitsetting=1 and
MotorRatedSpeed=1500.

Must set the servo parameter PTO1 =x3xx

Example 3: A system user unit setting in Degree:

Machine specifications:

Reduction ratio: = 11/25 A _
i\ Machine
Encoder resolution = 4194304 pulse/rev |

Servo motor: HG-SR[2000r/min] series Servo motor 72 | |
Therefore, setting example W

NoOfEncoderPulses = 25 |: {21

TravelDistance = 11,

Unitsetting=2 and Pt {Servo motor resolution): 4194304 pulsesirey

MotorRatedSpeed=2000. £1: Number of gear teeth on servo motor side
Must set the servo parameter PTO1 =x2xx £2: Number of gear teeth on machine side

Z1: 22 =11:25

One revolution of the load side shaft movement will represent 360.00 degrees.

Example3: Linear Motor in mm

Machine specifications:
Encoder Motor resolution =1 um
Therefore, set
NoOfEncoderPulses = 1000
TravelDistance = 1.0 [mm]
Unitsetting=4 and
MotorRatedSpeed=2000 [mm/sec, set the value according to motor specification]
Must set the servo parameter
PTO1 =x3xx
PLO2 =1
PLO3=1
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Set the number of digits after decimal point for command position:

By default, the command position (when in inches) is set the 3 digit after decimal point and for mm 2 digit
after decimal point. That’s means

For user unit mm: Position command setting range -9999.99 to 9999.99 mm.
Inch: Position command setting range -999.999 to 999.999 inches.

You can change this setting value by modifying the MMCFG at the rung 9. The following screen shows the
default setting value.

0: mm
1iinch
2:Degree
Jpulse Mitsubishi Serva UDT
LO1 EQL el e
] i Equal hove Ilarve
Source A UnitSetting Source 100 Source 100
Oe
Source B 0 Dest locDenoMulFactor Dest MITSUBISHI_AXIS. PositionConstant
Oe
0: mm
T:inch
2:Degree
Jpulse Mitsubishi Sernva UDT
EQU Q) 8]
Equal Move Move
Source & UnitSetting Source | 1000 I Source I 1000 I
Oe
Source B 1 Dest locDenohMulFactor Dest MITSUBISHI_AXIS. PositionConstant
Oe 7

The following example shows other than the default setting:

For user unit mm: LocDenoMulFactor to 1000 and MITSUBISHI_AXIS.PositionConstan to 1000, in this case the
position command range will be -999.999 t0 999.999 mm. & " mm"& " mm"

For user unit inch: LocDenoMulFactor to 10000 and MITSUBISHI_AXIS.PositionConstan to 10000, in this case the
position command range will be -99.9999 to 99.9999 inches.

In case of linear motor the position command range is -999.999 to 999.999 mm, if the application required the

position command range more than that, please change the value MITSUBISHI_AXIS.PositionConstan to 100 at rung
10. That modification would allow the command position range -9999.99 to 9999.99 mm.

Mitsubishi Servo UDT
0: mim 0: ram
Tiinch Tiinches
2:Degree 2:Degree
Fpulse Fpulse
4: mr[Linear Motor] Mitsubishi Servo UDT
Lo il

4: mm [Linear Motar]
EQ- MO v

10 =/ = Equal Move Move ove
Source A UnitSetting Source 100 Source 1000.0 Source UnitSetting
O« O«
Source B 4 Dest  LDenorminator Dest MITSUBISHI_AXIS Positionl-oRsTal Dest MITSUBISHI_AXS. UnitSetting
O« ?? ??
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7. State AOIls

e True/False or Rising Edge means the AOI can start with either a true rung or a one-time. Once
started, the logic will continue whether the rung is true or false.

e Rising Edge means it will execute on the rising edge and then lock out. There is no continuing
logic when the rung is false. With a latched bit, the rung will have to go false, then true to re-
trigger the AOI.

e Latched True means the AOI only executes when the rung is true.

MMSO - Mitsubishi Motion Axis Servo On
Use the Motion Servo On (MMSO) instruction to enable the servo amplifier

DN on MMSO and MMSF shows state of servo based on servo enabled state. If servo is enabled, MMSO.DN is on at
all times.

e MMSO is Rising Edge. It enables the drive when the rung makes a false-to-true transition

Mitzubizhi Motion

Servo On
MIMS0
— Mitzubizhi Moticn Serve On —
MHS0 instMMs0 ] HENI—
MMSUBISHI_AXIS  Servol 0 DM —
—{ER}—

See Servo States
MMSF - Mitsubishi Motion Axis Servo Off
Use the Motion Servo OFF (MMSF) instruction to deactivate the drive output for the specified axis.

DN on MMSO and MMSF shows state of servo based on servo enabled. If servo is not enabled, MMSF.DN is on at all
times.

e MMSO is Rising Edge. It disables the drive when the rung makes a false-to-true transition

Mitzubizhi Motion

Az OFf
MMSF
— Mitzubizghi Motion Axis Off —
MKSF instMMSF ] HEN—
MIMTSUBISHL_AXIS  Servol DN —
—CERG—
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MMASD - Mitsubishi Motion Axis Shutdown

Use the Motion Axis Shutdown (MMASD) instruction to force a specified axis into the Shutdown state. The Shutdown
state of an axis is the condition where the drive output is disabled. The axis remains in the Shutdown state until
MMASR —Mitsubishi Motion Axis Shutdown Reset is executed.

e MMASD is Rising Edge. It disables the drive when the rung makes a false-to-true transition
See Servo States

Mitzubizhi Motion
Axis Shutdown
MIMASD
Mitzubizhi Motion Axis Shutdown F——
MRASD instMMSD o] M EN3—
MITSUBISHI_AXIS Servol 7 DM —
—ER—

MMASR - Mitsubishi Motion Axis Shutdown Reset

Use the Motion Axis Shutdown (MMASR) instruction to transition an axis from an existing Shutdown state to an Axis
Ready state. All faults associated with the specified axis are automatically cleared.

e MMASR is Rising Edge. It clears the motion axis shutdown state when the rung makes a false-to-true
transition

See Servo States

Mitzubishi Axis

Shutdown Reset
MMASR

— Mitzubighi Axis Shutdown Reset ————

MIMASH instMMASR ] HENI—

MITSUBISHL_AXIS  Servol 0 DM —

—ERZ—

MMAPFR - Mitsubishi Motion Axis Fault Reset

Use the Motion Axis Fault Reset (MMAFR) instruction to clear all motion Errors and waring for an axis. This is the only
method for clearing axis motion errors.

e MMAFR is Rising Edge. It reset the error when the rung makes a false-to-true transition

Mitzubizhi Motion
Axiz Fault Reset
MMAFR
Mitzubizhi Motion Axis Fault Resef————
MIAFR instMMAFR ] HENJ—
MITSUBISHI_AXIS  Servol DM —
. ER—
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8. Motion AOIs

True/False or Rising Edge means the AOI can start with either a latched true rung or a one-shot. Once
started, the logic will continue whether the rung is true or false.
Latched True means the AOI only executes when the rung is true.

MMAS - Mitsubishi Motion Axis Stop

Use the Motion Axis Stop (MAMS) instruction to stop a specific motion process on an axis or to stop the axis
completely.

MMAS (Motion Axis Stop) is Latched True. Once it is set, the axis cannot move.
If you use it with a one-shot, it will stop motion but any motion command can start the servo
again.
When latched and active, the servo does not move and ignores all motion commands,
If you try to move with MMAS active - Error = 1017.
MMAS stops motion and unconditionally clears the target buffer.
o If you want to be able to resume after stopping an MMAM move, use absolute moves.

If you trigger a stop when servo is not enabled, you do not get an alarm.

MMAS
Mitzubizhi Motion Axis Stop —
MMAS instMMAS ] HEN>—
MITSUBISHL AXIS  Servel 0 DM —
—ER}>—
—CIP—
L PC—

MMAIJ - Mitsubishi Motion Axis Jog

Use the Motion Axis Jog (MMAJ) instruction to move an axis at a constant speed until execute MMAS AOI.

e  MMAIJ (Motion Axis Jog) is True/False or Rising Edge.

e DirectionisOor 1.

e Speed is always positive value (cannot be set a negative value)

e  Multiple Moves, during a jog, a second jog command will merge immediately and will not change the
outputs (DN, IP) of the first AOl instant.

e To stop, use MMAS Mitsubishi Motion Axis Stop.

Mitsubishi Motion
Axis Jog
MMAJ
— Mitsubishi Motion Axis Jog EE——
MMAJ InstJogAx1 [...| —CEND—
MITSUBISHI_AXIS  Servo1 = DN De==
Direction gdDirAx1 —CERD>—
1e —CWND—
Speed SpeedAx1 —IP D>—
200.0¢
Accel_Rate AcelRateAx1
50000.0«
Decel_Rate DecelRateAx1
5000.0«
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Variable Name
(Type)

Description

Direction (DINT)

0 : Forward Direction

1: Reverse Direction

Speed(REAL)

Speed to move the axis in user unit/sec.[ Set the speed value between 0 to MITSUBISHI
_SERVO.MaxVelocityLimit]

Accel_Rate (REAL)

Acceleration rate of the axis in user unit/Sec? [ Set the acceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_ SERVO. MaxAccelerationRate]

Decel_Rate (REAL)

Deceleration rate of the axis in user unit/Sec? [ Set the deceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_SERVO. MaxAccelerationRate]

Note: once started, Jog will run continuously regardless of the rung state. If you want to control jog
through a pushbutton, program the MMAJ to execute with a one-shot or as long as the button is pressed.
Then to stop, program a rung with an MMAS triggered by when you let go of the button.

MMAJ and MMAS is used to JOG motion.
Mitsubishi Motion
Axis Jog
gbJogAx1 Jog_Fwd_Ax1 MOV- ——MMA.
———————— = Move Mitsubishi Motion Axis Jog =~ |—————
Source 1 MMAJ InstJogAx1 [...| —CEND—
MITSUBISHI_AXIS Servo1 = DN D=
Dest gdDirAx1 Direction gdDirAx1 —CERD>—
1e 1¢  FCOWND>—
Speed SpeedAx1 —CIPD>—
Jog_Rwd_Ax1 MOV 200.0¢
9 Accel_Rate AcelRateAx1
JE Move 50000.0¢
Solinee 9 Decel_Rate  DecelRateAx1
Dest gdDirAx1 0000
1e
Mitsubishi Motion Mitsubishi Motion
Axis Jog Axis Stop
gbJogAx1 InstJogAx1.IP MMAS:
=/ J E Mitsubishi Motion Axis Stop —
MMAS  InstMASSTOP1AX1 [...] HCEND—
MITSUBISHI_AXIS Servo1 = DN Ds==
CERD>—
=GIPD—
ECPCOm=
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MMAH - Mitsubishi Motion Axis Home

Use the Motion Axis Home (MMAH) instruction to home an axis.

e MMAH - Homing is True/False or Rising Edge

e Direction is based on Home type

e Command and actual position become zero
Mitsubishi Motion

Axis Home
MMAH
4 Mitsubishi Motion Axis Home = ————
MMAH instMAHAX1 | ...| E=CEN De=

MITSUBISHI_AXIS Servol = DN e==
HomeType gdHomeTypeAx1 —CER>—

“11e  FCWNDO—
HomeSpeed 20.0¢ —CIP —
CreepSpeed 100«  [E=(PC e=

It has the MMWriteR AOI embedded inside for Parameter Mapping — HomeType, HomeSpeed and
CreepSpeed.

Variable Name i
Description
(Type)
HomeType [DINT] See details in user manual
HomeSpeed[REAL] Speed to move the axis in user unit/sec.[ Set speed value between 0
to MITSUBISHI _SERVO.MaxVelocityLimit]
CreepSpeed[REAL] Speed to move the axis in user unit/sec.[ Set speed value between 0
to MITSUBISHI _SERVO.MaxVelocityLimit]

For detailed description of all homing commands, MR-J4-TM SERVO AMPLIFIER INSTRUCTION MANUAL (EtherNet/IP)
SH030226
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MMRP — Mitsubishi Motion Redefine Position
Use the MMRP instruction to change the axis Position.
e MMRP - is True/False or Rising Edge

e Command and actual position become defined Position [ absolute]
e The axis position cannot be redefined on-the-fly [ motion is take place]

Mitsubishi Motion
Redefine Position

MMRP
- Mitsubishi Motion Redefine Position
MMRP InstMRP [ ...}
MITSUBISHI_AXIS  Servoi
Position 10.0
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MMAM - Mitsubishi Motion Axis Move

Use the Motion Axis Move (MMAM) instruction to move an axis to a specified position.

e MMAM (Motion Axis Move) is True/False or Rising Edge.

o Multiple Moves using Merge and Immediate

e Position command range is based unit setting. The default setting is given below
Pulse :-999999 to 999999 pulses
Mm: -9999.99 to 9999.99 mms
Inch: -999.999 to 999.999 inches
Degree: -360.000 to 360.000 degree

Note: you may change the setting range see details MMCFG AQIs

Mitzubizhi Motion

Axis Move
WA
— Mitzubizhi Motion Axis Move Y

MMAM insthMAaM L] HEN—
MITSUBISHLAXIS  Servol
Move_Type 0 DM 3 —
Position 0 — ER—
Speed 0 P —
Accel_Rate 0 —PCo—
Decel_Rate 0
Immediate 0
Merge 0
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Variable Name ( Type)

Description

MoveType(DINT)

0-> Absolute and 1->Incremental move [ Incremental mode doesn’t support in
Degree mode]

Position[Real)

Absolute system—> Position to move and
Incremental system - Distance to move (polarity determines direction)

Speed(REAL)

Speed to move the axis in user unit/sec.[ Set speed value between 0 to MITSUBISHI
_SERVO.MaxVelocityLimit]

Accel_Rate (REAL)

Acceleration rate of the axis in user unit/Sec2 [ Set acceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_ SERVO.
MaxAccelerationRate]

Decel_Rate (REAL)

Deceleration rate of the axis in user unit/Sec2 [ Set deceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_SERVO.
MaxAccelerationRate]

Immediate (BOOL)

See details in the figure below

Merge (BOOL)

See details in the figure below

You can merge/blend a second move command using Immediate and Merge inputs. However, note the
distance of the second command is always added to the distance of the first command.

Immediate = 0
Merge =0
Inc & Abs If a second command is triggered,

the first command will finish, then
execute the second.

EN
Merge
EN |_| R
Immediate CW5=1
Merge CW9 =X If a second command is triggered
Inc & Abs ya with Immediate set, it will change
Immediate N speed and direction immediately.
Y Note that the final position is the
—| . sum of the commands.
EN X
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ELECTRIC

Second move is same distance but negative

Immediate = 0
Merge = X
Inc & Abs

EN _|_|

Immediate = 1
Merge = X
Inc & Abs

EN —|_|

A second command
does naot override the
current target position
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If a second command is triggered before the first is
complete, the first command will finish, then execute the
second.

If a second command is triggered with Immediate set before
the first is complete, it will change speed and direction
immediately. Note that the final position is the sum of the
commands.
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MMAT - Mitsubishi Motion Axis Torque
Use the Motion Axis Torque (MMAT) instruction to move an axis at a constant torque until you tell it to stop.

e MMAT (Motion Axis Torque) is True/False or Rising Edge.

e Velocitylimit cannot be negative and is in unit/sec

e Direction is determined by TorqueCmd polarity.

e TorqueCmd is in units of % of Rated Torque (100 => 100% of Rated Torque)

e TorqueSlope is Rated Torque/10/sec

e To stop, use MMAS Mitsubishi Motion Axis Stop.

e Note that stopping torque move with MMAS will leave the servo with 0 torque and will not

hold position.
Mitzubizhi Motion
Axiz Torgue
MIAT
— Mitzubishi Motion Axis Tergue —
MHAT instMMAT [ HEN»—
MITSUBISHL AXIS  Servol DM —
TorgueCmd -100 — ER—
o Po—
“elocibyLimit 10000
Torgueslope 1000

MMRP — Mitsubishi Motion Redefine Position

Use the Motion redefine position to set change the command or actual position of an axis. The value specified by
Position is used to update the Actual or Command position of Axis.

e MMRP - True/False or Rising Edge

e  Position - The value to use to change the axis position to or offset to current

Note: 1) MMRP is not available in the degree mode axis.
2) Offset value is store in the PLC. PLC reset and download the project may delete the redefine position. Please

execute the MMRP after reset or download project.

Mitsubishi Motion
Redefine Position

MMRP
— Mitsubishi Mation Redefine Position
MMRP InstMRP [ | FCEND—
MITSUBISHI_AXIS ~ Servol —CDND—
Pasition 10.0 —_ER D~
—CWND-
—CIPO—
—CPCO-
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9. Event AOIs

e True/False or Rising Edge means the AOI can start with either a true rung or a one-shot. Once
started, the logic will continue whether the rung is true or false.

e Rising Edge means it will execute on the rising edge and then lock out. There is no continuing
logic when the rung is false

e Latched True means the AOI only executes when the rung is true.

MMAW - Mitsubishi Motion Arm Watch & MMDW - Mitsubishi Motion Disarm Watch
o MMAW is True/False or Rising Edge

¢ MMDW is Rising Edge

MMAIY:
- Witzubighi Motion Axis Watch —
MMAW instMMAW () | EN— MMDVY
MITSUBISHLAXIS  Servel  =(DN3— — Mitsubishi Motion Disarm Watch |————
TriggerCondition 1€ HER— MMDW instMMDW () |H(ENI—
Position 50000 € OP)— MITSUBISHL_AXIS  Servod L DNY—
—PC— - ER—
e TriggerCondition —

o 0=Forward - the servo module looks for the actual position to change from less than the
watch position to greater than the watch position.
o 1=Reverse —the servo module looks for the actual position to change from greater than
the watch position to less than the watch position.
Position that triggers PC output
PC - will go high if servo moves in correct direction from outside to inside the position.

If TriggerCondition is O and actual position is greater than Position, PC is set. It is reset by another
rising edge trigger to MMAW or MMDW.

If TriggerCondition is 1 and actual position is less than Position, PC is set. It is reset by another rising
edge trigger to MMAW or MMDW.

In the MITSUBISHI_SERVO UDT:

e WatchEventArmedStatus is a Boolean set if the Watch logic is active. Reset when event occurs or
MMDW.

e WatchEventStatus is a Boolean flag set when event occurs. It is reset by another rising edge
trigger to MMAW or MMDW.

1. |If TriggerCondition is 0 and actual position reaches greater than Position, PC is set. It is reset by
another rising edge trigger to MMAW or MMDW.

2. If TriggerCondition is 1 and actual position reaches less than Position, PC is set. It is reset by another
rising edge trigger to MMAW or MMDW.
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3. If the AOl is executed with servo ALREADY past the programmed postion (heading away from the
programmed position), it will set the MMAW instance dot operator - <instMMAW>_ AlreadyPast and
PC will never be set.

To reset the watch you have to re-trigger MMAW. MMDW only turns off the watch and clears the outputs
of the MMAW, it does not re-trigger anything.

Example 1

(-) .

Servo start '.

Target Position
(+)

Trigger Condition =0

PC :

ArmedStatus

EventStatus

Already Past

1 T

Hit Position

Example 2

Target Position
()— (+)

Servo start . Trigger Condition =0

IP

PC Never goes high

ArmedStatus

EventStatus

Already Past

Hit Position

LELE XL
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Example 3

(-) i Target Position (+)

A ‘Trigger Condition =0

N
B J

M)

C

A B
Servo start |

IP

PC

ArmedStatus

EventStatus

Already Past

L
T

Hit Position

MMAR - Mitsubishi Motion Arm Registration & MMDR - Mitsubishi Motion Disarm
Registration
e MMAR is True/False or Rising Edge
e MMDR is Rising Edge
e If you use non continuous (= 0 ) you need to Retrigger the rung to reset the PC outputs.
e If you change any setting, you need to re-initialize the AOIl. <MMAR.Initialize>

Cycle the PLC at least once or trigger <MMAR instance>.Initialize after adding
MMAR to the program or changing any setting. MMAR reprograms an internal
register for Registration functions.

When the Touch Probe input is asserted, the actual position at that moment is captured and stored in
Registration registers.

The Touch Probe inputs are in CN3 pins 1 and 10.

The captured positions are in the AOl instance — x.A_TouchProbeValue and x.B_TouchProbeValue in
user unit.
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Mitzubizhi Motion
Arm Registration

Mitzubizhi Motion

TMAR
— MWitzubizhi Motion Arm Registration ——— Dizarm Registration

MMAR instMMAR [] HEN»— MMDR

MITSUBISH_AXIS Servo DM — — Witzubizhi Motion Dizarm Regist... ——
TriggerCondition 0e |HER— MWMDR instMMODR ] HEN»—
InputMumber 1¢ HIP— MITSUBISHL_AXIS  Servol DM —
Continuous bTestContinuous —PC— Inputhumber 1 —ER—

1&
Input Range Description

Trigger Condition

=0 trigger on positive edge

=1 trigger on negative edge

=1 AOI will automatically re-
arm after every probe input
assertion.

InputNumber 0,1o0r2 Which probe to use. 0 = disable that channel
=0 Once captured, AOl must be | If AOl is not Continuous, PC (Process Complete) will come
toggled to re-arm on with the first probe input assertion. PC will stay on and
Continuous AOI will not re-arm until AOI enable is toggled.

If AOI is set Continuous, PC is a one-shot for each probe
input assertion.

RegEventArmedStatus in the MITSUBISHI_SERVO UDT is set when the AOl is enabled in Logic. Itis

reset when...

With MMDR
With an error.

After a capture if not in Continuous mode.

RegEventStatus in SDT goes low when the AOl is enabled. It goes high when a capture occurs. Itis

reset when...

RegEventArmedStatus is toggled

Output Continuous Description
A_PC =0 Latched Latched when position is captured. Stays set until the
B PC AOl is toggled or initialized

=1 Continuous update

Pulsed output for 1 scan only when position is
captured.

There are two probe inputs 1 & 2. These are independent of the two Channels A & B. You assign the inputs to any

channel.
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Example 1
Channel A is Touch Probe input 2, falling edge and continuous.

Channel B is Touch Probe input 2, rising edge and continuous.

Example 2
Channel A'is Touch Probe input 1, rising edge and continuous.

Channel B is Touch Probe input 2, rising edge and continuous.

Example 3
Channel A is Touch Probe disabled ( = 0).

Channel B is Touch Probe input 2, rising edge and latched.

Example 4

Channel A is Touch Probe input 1, rising edge and latched.

Channel B is Touch Probe input 1, falling edge and continuous <<< NOT ALLOWED.

You cannot have both latched and continuous on the same input.

The MMAR AOI will not have window registration. The registration function in the servo works all the time with no
limitations. Rather than embed windowing code inside the AQI, it is left to the user to write their own windowing

logic if desired.

CN3

0]

10 [¢——— TouchProbel ———
1 |«—— TouchProbe2 —— ——
19 |«—— Prox Dog (Home prox) — —

Ch3 IE External power supply.

=T 1)
o= (00
Y
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10. Additional AOIs

e True/False or Rising Edge means the AOI can start with either a true rung or a one-shot. Once
started, the logic will continue whether the rung is true or false.

e Rising Edge means it will execute on the rising edge and then lock out. There is no continuing
logic when the rung is false

o Latched True means the AOI only executes when the rung is true.

MMReadP - Mitsubishi Motion Read Parameter or CANopen Object

Mitzubizhi Motion

Read Parameter
———hMReadP
— Mitzubizhi Motien Read Parameter———
MMReadP instMMRP o] HEN—
MIMSUBISHI_AXIS  Servol DM —

Index 16#2486 M ER—
—PCo—
Subindex 0
ReadData readDatal
0

e MMReadP is True/False or Rising Edge
e Thisis a single read AOI that uses CANOpen objects.

e To convert J4 parameter addresses to CANOpen see Cross Reference of CANOpen Parameters

E.g. Using the mapping Cross Reference, Creep Speed PT06 converts to 16#2486h sub-index 0

MMWriteR - Mitsubishi Motion Write RAM Parameter
e MMWriteR is True/False or Rising Edge

This is an auxiliary AOI for writing parameters or CANOPN object with the J4 Servo. MMWriteR writes
to the RAM memory. When you cycle power, these values are not retained.To permanently load into
memory EEPROM, see MMWriteE.

Mitzubizhi Motion
Write Parameter to

RAK
MW riteR
- Mitzubizhi Motion Write Paramet... —
MW riteR instTest? ] HEN—
MIMSUBISHI_AXIS Servo2 DM 3 —
Index 1685091 H ER—
—CPCo—
Subindex 2
ViriteData 2000
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This is a single write AOI that uses CANOpen addresses.This example writes to CANOpen register
6091h sub index 2 which is electronic gear denominator (scaling).

To convert J4 parameter addresses to CANOpen see Cross Reference of CANOpen Parameters.

Using the mapping Cross Reference PAO7 converts to 16#2007h sub-index 0.

Note: You can program a loop to do multiple writes. See Write Loop examples in Tables & Lists

MMWriteE - Mitsubishi Motion Write EEPROM Parameters

e  MMWriteE is True/False or Rising Edge

e You do not enter parameters in this AOI. It will save what is already in RAM at the time of
execution.
MMWriteE writes all the Parameters settings to EEPROM.

MMWriteR only writes to RAM — when the servo reboots, the values in the EEPROM load to servo
parameters

Mitzubizhi Maotion
Write Parameters to
EEPROM
—HMVriteE
— Mitzubizhi Motion Write Paramet... ———
MW riteE instMMWriteE L) HCEN—
MIMTSUBISH_AXIS  Servol 0 DN —
—ER>—
—PCo—

Note: This can take up to 10 seconds - it stores all the parameters from RAM to EEPROM. Do not turn
off power to recycle power for at least 10 seconds

Page 28 of 53
R-216-SSGTSG-005-*



MTSUBISHI J4TM AOI User Manual 3.0

MMRE - Mitsubishi Motion Read Error
e MMRE is Rising Edge

MMRE (Motion Read Error) - Is a stripped down AOI designed to be embedded in other AOls (MMAH,
MMAM, MMAJ, MMAT, etc). This AOI reads the servo error using Parameter Mapping. It can be used
as a standalone but it does not have LO state logic, only Parameter Mapping state logic. It does not
have any error checking on its own.

Do not set up a loop reading this continuously. You can trigger a stand alone MMRE by monitoring
Misubishi_Servo. Control bit3 (servo error) or bit7 (servo warning)

Most other AOIs that have MMRE embedded with a local instance tag of MMRE in their own parameter
tags.

In the event of a Servo Error, MMRE will output the servo error into EXERR and the parent AOI will move
Error Code 1020 into ERROR.

Mitsubishi Motion

Read Error
MIMRE
— Mitzubizhi Moticn Read Error —
MKMRE instMMREx ] —EN3—
MITSUBISHI_&XIS MITSUBISHI_AXIS DM —
ReadData EXERR2Z — ER—
e HIP—
—PC—

The value of the alarm is returned that description of the values is as follows.

Bit Description
Oto15 Alarm detail No.
16to 31 | Alarm No.

In example the value "00160003h" will be returned If [AL. 16.3] occurs.

Details description of the Alarm code refer to the MELSERVO-J4 Servo amplifier INSTRUCTION
MANUAL (TROUBLE SHOOTING) SH(NA)030109
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11. Gearing AOI

MMAG - Mitsubishi Motion Axis Gearing

The slave axis will follow the master axis. The master encoder counts are ported to the slave.

o All MMAG commands are for the slave (geared) axis. You do not program anything for the master
axis which can be any servo axis or encoder with differential line driver A/B/Z output.

e MMAG is Latched True. When active, the slave will follow. When not active the slave drops out.

e Direction = 0 slave moves in same direction. Direction = 1 slave moves in opposite direction.

e Slave Counts/Master Counts

Cycle the PLC at least once after adding MMAG to the program. MMAG reprograms an internal
register during first scan for Gearing functions

Mitzubizhi Motion

Axiz Gearing
MNAG
- Mitzubizhi Motion Axiz Gearing ——
MMAG instMMAG ] HEN—
MMTSUBISHLAXIS Servol 0 DM —
Direction bDirection —_ER—
e HIP—
Slave_Counts dintSlave
1&
Master_Countz  dintMaster
1&

To enable Gearing function, you must set the 1 to Gearing input of MMCFG AOls.
For cabling between Master and Slave, see Appendices.

Remember, only the slave gets the parameters. If you try to enable gearing on the any axes you will
get error 70.3 on the axes if the gearing cable is not connected.

The Servo instance will be in Gearmode when MMAG AOl is true (EN = 1). If you drop the PLC out of
run mode while gearing (e.g. go to program mode), then back to run mode, the Servo itself will drop
out of gearing but the AOI will still be in Gearmode. You will have to toggle the AOI to reset the servo
functionality. Also, if you try to jog or move on the slave axis after toggling run mode, you will get an
error that you are still in Gearmode until you turn off the MMAG rung.
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12. Setting IP Address

To change the IP address of the servo amplifier Anybus module, use IPConfig tools from HMS Anybus
1) Launch the Ipconfig tools

2) Click on settings and make sure you are not wireless.

)
I} 1Pconfig o | B E

—CER

192.168.3.153

-11-0E-57-46

—MNetwork Interface

¥ Broadcast from a Specific Metwork Interface Controller

Metwork Interface Controller

—Internal DHCP server

Warning! Internal DHCP server should only be used to recover modules
that have been set to DHCP by mistake.

[~ Enable internal DHCP server

Est |

3) Click on Scan to find Anybus module. It will find all Anybus modules regardless of octet value.

P D | G | DHEP | Wersion | Tupe | Mac
1921662153 255.255.255.0  0.0.0.0 Off w1.09  Anybus CompactCe...  00-30-11-0E-57-45

Settingz |

Page 31 of 53
R-216-SSGTSG-005-*



MTSUBISHI J4TM AOI User Manual 3.0

4) To change setting, first double click on the entry to get to settings and Change the IP address here.

Il Pconfig 5| = |
— Ethermet configuration
IP IP address: | 192 . 1E8 . . — E |
192.168.3.1 -57-46
Subnet mask: | 255 . 255 . 255 .
Default gateway: I o . o0 .0
Primary DNS: | 0. 0
Secondary DMS: I o .0
Hostname: I
Passward: I [~ Change password
Mew paszwond: I
E it
Cancel |

5) If you change anything, entry will go blank, click on Scan again to verify change

s N e

| DHCP | Wersion | Type | MaC
[l w1.09 Anybus CompactCo...  00-30-11-0E-57-46

Seftings |
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13. Rockwell PLC configuration

The configuration steps for a CompactLogix project are described this section. These steps are used to
communicate with a servo amplifier. It is assumed that the user has basic knowledge in using
RSLogix5000 software to perform the basic configuration steps.

1) Install the EDS file

2) Create a new project in the RSLogix5000 using the proper revision level as the ControlLogix
controller. In this example, the revision level is 20.

3) Under I/O configuration right click on the 1756 EN2T and Ethernet icon and and choose “New
Module...”

E1-£5 /0 Configuration
- 1756 Backplane, 1756-410
- ﬁ [0]1756-L72 J4_Test

& 8 [211756-EN2T EIP_1756EM2T_C

®  MNew Module...

Discover Modules...

Paste Ctrl+V

Print k

4) In the “Select Module” pop-up window, enter the “MR” in the Catalog tab and then select "MR-J4-
TM" and double click on it.

Catalog iModde Discovery l Favorites |
[ ) [ClearFiters)
|
| Catalog Number Description Vendor Ca_tegory
MR-J4-TM EtherNet/IP Servo Amplifier Mitsubishi Electri... Generic Device(kela:
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5) Enter the proper Name and IP Address and then click the Change button to select right revision
number of MR-J4-TM drive.

General* | Cannection | Module Infa | Intemet Protocal | Port Configuratian|
Type: MR-J4-TM EtherNet/IP Servo Amplifier
Vendor: Mitsubishi Electric Corporation
Parent: EIP_1756EN2TR
Name: JATM_Servol hemet Address
— =, ) Pri 4 150 =
Description: I i ©) Private Network:  192.168.1. 5
_) IP Address:
_) Host Name:
Module Definition
Revision: 4.001
Blectronic Keying: Compatible Module
Connections: Exclusive Owner
Status: Creating [ ok | [ cencel | [ Help |

6) Choose revision of MR-J4-TM amplifier or Choose the [Disable Keying ] on the Electronic Keying

option if you don’t know revision number of MR-J4-TM amplifier . in this example shows the MR-
J4-TM amplifier which revision number is 1.1.

= | Module Definition*

e O ™
Bectronic Keying: | Compatble Modue
Connections:

Name Size

Exclusive Owner
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7) Click OK and then Click on connection tab to set the RPI interval between 1.0 — 100.0 ms

7| Module Properties: EIP_1756EN2TR (MR-J4-TM 1.001) =N Ech~<=
: General | Connection | Module Info I Internet Protocol | Port Configuration} =
— b L
Connection
e Requested Pa(ckm:t) Interval (RPI) P input Trigger
EtherNet/IP
Exclusive Owner 10.0 -3 1.0 -3200.0 I Unicast || Cyclic -

[T inhibit Module

[IMajor Fault On Controller If Connection Fails While in Run Mode

< L}

8) Then Click OK button. Now MR-j4-TM amplifier is added in the project.
In this example shows three MR-J4-TM is added under I/O configuration.
-3 /O Configuration
-3 1756 Backplane, 1756-A7
9 [0]1756-L61 Test
= § [1]11756-EN2TR EIP_1756EN2TR
=25 Ethernet
§ 1756-EN2TR EIP_1756EN2TR
I MR-J4-TM J4TM_Servol
I MR-J4-TM J4TM_Servo2
I MR-J4-TM J4TM_Servo3
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14. Importing AOls

There are 2 ways to import the AOls:

e Import all of them at once using AOlimportRoutine.L5X
¢ Import them individually from the AOI ZIP file.

AOlImportRoutine.L5X

This is a dummy routine that has all the AOIs on several rungs. The AOls are not configured; they have no instances
and no values. When you import this library, it loads the AOls in the tree and also loads all the support files you will
need.

Controller Organizer +~ 01X

-3 Controller A0 PLC
[ Controller Tags

------ 3 Controller Fault Handler

E-E3 Tasks
=-£8 MainTask

= i rogram)

) Program | Bz MNew Routine...

- Efj Maianutl Import Routine...

.7 Unscheduled Pro
=25 Metion Groups Cut Cirl+X

.13 Ungrouped Axes Copy Ctrl+C
-3 Add-0On Instructions Paste Ctrl+V
(-5 Data Types Delete Del

Cﬁ, User-Defined

Eﬁ, Strings Verify

Cﬁ, Add-On-Defined Cross Reference Ctrl+E

-, Predefined

.53 Module-Defined Browse Logic... Ctrl+L

Import Routine, NOT the Import Task.
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AOlImportRoutine.L5X is a dummy file with all the unconfigured AOls.
25 Tasks

E

EI'% MainTask

E'Ea MainProgram

& Program Tags
..... El MainRoutine

.....

----- WriteLoop
----- WriteLoopl
----- [(3 Unscheduled Programs / Phases

- Fj] Metion Groups

------ L i | Ungrouped Axes

-5 Add-On Instructions

-8 MMAFR
-5 MMAG

-5 MMAH

e TRAR

Pl 0 e Mitzubizhi Meotion Axis Move —
£ MMAM 7 L EN—
e MITSUBISHI_AXIS ?
g Move_Type 7 DN —
e 7?7
g Position 7 H ER»—
e 7?7
g Speed 7 VN —
e 7?7
g Accel Rate 7 M P —
e 7?7
g Decel_Rate 7 HPCo—
e 7?7

= g Immediate 7
e 7?7
e Merge 7
e 7?7
g
g

When it is imported, it brings all the support files as well as the AOls.

Controller Organizer

-~ 01X

EI 'E] Motion Groups

- L[ Ungrouped Axes
I:I Add-On Instructions
=-25 Data Types
User-Defined

8 ININSTANCE_J4TM
MITSUBISHIL_SERVO
W OUT_INSTANCE_MTM
..... . PointTable
- Strings

=- @ Add On-Defined
- MMAFR
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Once imported, you can delete Library subroutine. The Add-On Instructions will remain.

225 Tasks

EI'% MainTask
E'Ea MainProgram

& Program Tags
----- E MainRoutine
-[E] 141

----- Librar/ [

..... Writely

..... Writels #  Cut Ctrl+X
----- (3 Unscheduled | Copy Ctrl+C
=45 Motion Groups
.23 Ungrouped As
=25 Add-On Instructiu:|
w00 MMAFR 1 yerify
L3 MMAG
Oz MMAH
g MMAJ Browse Logic..  Ctrl+L
2 MMAM

33 MMAPT Print ¢
G5 MMAPTEdit
[z MMAR

A5 MMAS

g MMASD

Open

Paste Ctrl+V
Delete Drel

Cross Reference  Ctrl+E

M (@ (0 (0 M Cp (D (0 0 €0 (P (0 0 ¢ (@ (0 0 ¢ O 0 0 0 O €0 D D

Export Routine...

o

Properties Alt+Enter

=T

H.
m M
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15. Appendices

Description of User Defined Data Structure:

MITSUBISHI_SERVO

No. | Name Data Type Description
1 Control OUT_INST SDT of Output Instance [ Servo command from PLC]
ANCE_JATM
2 Status IN_INST SDT of Input Instance[ Status from Servo Drive]
ANCE_JATM
3 Initialize BOOL To clear the internal state flags and the outputs of AOI
(IP, ER, PC, etc)
4 ErrorReset BOOL To clear the error and reset of all AOIs
5 WatchEventStatus BOOL set when the event occurs
6 WatchEventArmedStatus BOOL Watch function is active
7 ShutdownStatus BOOL Servo is off state
8 MoveMode BOOL MMAM AOI is Active
9 JogMode BOOL MMAJ AOl is active
10 | TorqueMode BOOL MMAT ( torque mode) AOl is active
11 | GearingMode BOOL Gearing is active
12 Homing BOOL MMAH AOl is active
13 Homed BOOL Drive Homed status
14 Direction BOOL Moving direction
15 RegEventStatusl BOOL Become true when a capture occurs (15t Input)
16 RegEventArmedStatusl BOOL Become true when the MMAR AOl is enabled in Logic(1st
Input)
17 RegEventStatus2 BOOL Become true when a capture occurs (2" Input)
18 | RegEventArmedStatus2 BOOL Become true when the MMAR AOl is enabled in Logic
(2" Input)
19 | Registration1PositiveEdgePosition REAL Mark detection capture Value in user unit
20 | Registration1NegativeEdgePosition REAL Mark detection capture Value in user unit
21 | Registration2PositiveEdgePosition REAL Mark detection capture Value in user unit
22 | Registration2NegativeEdgePosition REAL Mark detection capture Value in user unit
23 | CommBusy BOOL Reserve for future use
24 | StopMove BOOL MMAS AOl is active
25 ResumeMove BOOL Reserve for future use
26 | Mapping BOOL Reserve for future use
27 PositionConstant REAL Internal used for position command conversion
28 | AccConstant REAL Internal used for Acceleration and deceleration
command conversion
29 | VelocityConstant REAL Internal used for Speed command conversion
30 | GearNumerator DINT Electronic gear ratio setting value (Numerator
[PAOG])
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ELECTRIC

No. | Name Data Type Description

31 | GearDenominator DINT Electronic gear ratio setting value (Denominator
[PAO7])

32 | MotorRatedSpeed DINT Motor rated speed (setting value: 3000,2000,1500
or 1000 rpm)

33 | ActPosition REAL Actual position of servo drive ( monitoring)in user
unit

34 | ActSpeed REAL Actual Velocity (monitoring value) in user unit/sec

35 | UnitSetting DINT User unit setting value (0: mm 1:inches 2:Degree
3:pulse)

36 | ServoReady BOOL Servo Ready Status signal

37 | ServoError BOOL Servo experience Error

38 | ServoWarning BOOL Servo experience warning

39 | ConnectionFaulted BOOL Servo drive not responding

40 | EncoderResolution DINT setting value ( 4194304 Pls/rev for Rotary encoder)

41 | MaxAccelerationRate REAL The Maximum acceleration and deceleration limit
value ( user unit/Sec?)

42 | MinAccelerationRate REAL The Minimum acceleration and deceleration limit
value ( user unit/Sec?)

43 | PosCmdPositionLimit REAL Max position command setting allowable range
( user unit)

44 | NegCmdPositionLimit REAL Min position command setting allowable
range( user unit)

45 | MaxVelocityLimit REAL Maximum speed command setting allow( user
unit )

46 | ActTorque REAL Monitoring % of rated Torque of servo motor
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Error Codes

Error codes have Extended Errors EXERR to further define the fault.

E:;; EXERR Description

0 Invalid Axis

1 Speed out of range (MMAM) -999999 <=> 999999

) Invalid Move Type — Absolute/Incremental (MMAM,
MMAPT)

3 Invalid Position

4 Invalid Speed out of range (MMAJ, MMAM, MMAH)

5 Invalid Acceleration rate (MMAJ, MMAM)

6 Invalid Deceleration rate (MMAJ, MMAM)

7 Invalid Home Type (MMAH)

8 Invalid Torque Slope

9 Invalid Torque Limit (MMAT)

10 Invalid Speed = 0 (MMAM, MMAJ)

11 Invalid Home Speed (MMAH)

12 Invalid Home Creep Speed (MMAH)

13 Invalid Parameter Group Invalid (MMWP, MMRP)

14 Invalid Speed cannot be negative (MMAT)

15 Invalid Parameter Invalid (MMWP) E.g. < 0

16 Invalid input number (MMAR)

17 Invalid AutoTune Response (MMCFG)

18 Invalid Scaling Numerator (MMCFG)

1013 19 Invalid Scaling Denominator (MMCFG)

20 Invalid Limit Switch Enable (MMCFG)

21 Invalid Estop Switch Enable (MMCFG)

22

23

24 Invalid Forward Torque Limit (MMCFG)

25 Invalid Reverse Torque Limit (MMCFG)

26 A single probe cannot be both continuous and latched
(MMAR)

29 Triggered MMAR while MMDR is active

30 Invalid Gearing value - must be -1,0,1 (MMCFG)

31 Invalid Absolute Encoder value - must be -1,0,1 — (MMCFG)

33 Invalid Unit setting [MMCFG] or Incremental move doesn’t
support in Degree mode[MMAM)]
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Error
Code EXERR Description
1014 AOI ID? Not Homed (MMAM, MMAPT, MMAW)
1015 <error code Servo in Warning condition SW.7
from servo>
Cannot change modes unless servo is stopped/done
1016 AO! ID? e.g. attempt MMAM if in Jog (EXERR = 1)

e.g. attempt MMAJ if Homing (EXERR = 4)

e.g. attempt MMAH if in Gearing (EXERR = 6)

1017 AOI ID? MMAS is on, cannot try to move anything.

Cannot trigger gearing if in JogMode, TorqueMode or Homing. EXERR is
what mode you are in

1018 AOl ID?

<
1020 error code Servo in Error condition SW.3
from servo>

Servo is disabled and a move instruction was attempted — servo may be

1
1021 AOIID shutdown, not enabled
EXERR value
<Which 16#10 (16) = lllegal code number.
1022 e Check Parameter InstructionCode2
parameter>
E.g. You wrote “6083” instead of “16#6083”, Subindex out of range
1023 <Which 16#20 (32) = Unreachable parameter. Check WriteData —
parameter>
<Which 16#30 (48) = Out of range
1024 arameters Address out of range or value out of range
P E.g. For writing data | out 16#6064. | should have put 16#6064_0000
1025 <index line> An invalid entry in the Point Table UDT. EXERR gives the index number
1026 AO! D! JCZ:)mmBusy Watchdog — CommBusy on too long, no communication with
1027 0 Gearing flags not responding. Servo may have lost reprogramed Gearing
registers. Intialize or recycle power to PLC.
1028 AOI ID? Attempted motion while AOl is in Initialize state
1050 1 Gearing dropped out (2D16.14 went low)
1060 AOI ID Wrong unit

11n the Mitsubishi_Servo UDT, the following are placed in the extended register EXERR to indicate which AOI instruction set
this error

(e.g. 1017, 1021) or which mode/AOl is active (e.g. 1016)
1=MMAJ -Jog
2 = MMAM - Move/Position
3 =MMAT -Torque
4 =MMAH - Home
5 = MMAPT — Point Table
6 = MMAG — Gearing
7 = MMAW - Watch
8 = MMCFG — Configure Servo
9 = MMAR — Registration
10 = MMAFR — Fault Reset
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Cross Reference of CANOpen Object vs J4 Parameters

You can access the servo parameters two ways. There is the original CANOpen address and there is a mapping table

so that J4 parameters have an equivalent CANOpen address.

Ja CANOpen

PA_ _ 2001h to 2020h
PB__ 2081h to 20C0h
PC__ 2101h to 2150h
PD__ 2181h to 21BOh
PE_ _ 2201h to 2240h
PF__ 2281h to 22C0h
PL__ 2401h to 2430h
PT_ _ 2481h to 24D0h
PN_ 2581h to 25A0h

Note:
J4 parameters are decimal
CANOpen parameters are hexadecimal

PA14 <>2014h
PA14 = 200Eh

Note: Parameters starts at 1, not 0.
E.g. there is no PAOO.

For example the CANOpen Home object is 6099h. Sub-index 1 is the homing speed and sub-index 2 is the creep

speed.
Index Sub MName Data Type Access FDO Mapping
0 Homing spesds UNSIGNEDS ro Impossible
609%h Speed during search for switch .
- UNSIGMED32 w Possible
2 Speed during search for zero
In the J4 parameters PTO5 is the homing speed and PTO06 is the creep speed.
Positioning control
Ma, Abbr, Mame Units Setting range
PTO1 =Ty For manufacturer setting 0200-0300
PTO2 *TOP1 For manufacturer setting Q000-0001
PFTO3 Y For manufacturer setting Q000-0300
PTO4 Y For manufacturer setting Q000-0300
FTO5 | ZRF Home position return speed rfmin 0.00-167772.15
PTO& |CRF Creep speed rfmin 0.,00-167772.15

Using the table above, PTO5 is 2485h and PTO06 is 2486h. With the mapping table, all sub-indexes are 0.

Therefor you can address the Home creep speed 2 ways
e Using index = 6099h and sub-index =2 or
e Using index = PT06 > 2486h and sub-index = 0.
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LED & Servo States

d "d" : Indicates ready-on and servo-on status

MMSO Servo On - enables the servo to “d”

C "C": Indicates ready-on and servo-off status.
MMSF Servo Off —

e disables the servo to “C” from “d”
e [fat“C” or “b”, no effect.
MMASR Shutdown Reset — resets <servo>.ShutdownStatus flag

e |[f at “b” enables the servo to “C”
e Ifat“C” or “d”, no effect.

b "b" : Indicates ready-off and servo-off status.

MMASD Shutdown - electronically disables the servo to “b”. Must trigger MMASR to
reset it internally. Uses <servo>.ShutdownStatus flag.

Ab No communication between J4 and PLC. Ping both IP addresses for J4 Anybus and PLC
Generic Ethernet module. If they ping, then the problem is in the PLC program.

(Power On state based on state at Power Off)

Hold Position

SR

T SenvoOff MMASR |------ MMASD

I e
Ab @ommunic@
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Servo Digital 1/0 interface Connections

. 10 mor less N Sevo amplifier 10 m or less
Main circuit CH3 CN3
) 24V DC
Forced stop 2 p-owelsrgpply.rl EMZ | 20 3 |oocoml— Ii
./ Forward rotation e ) .
stroke end LsP | 2 13 |MBR , Electromagnetic brake
{Reverse rotation 1~ LSN | 12 [ L, T interiock
stroke end _ g [INP b In-position
Proximity dog $—— DOG | 19 [ L,
Touch probe 1 - TPR1| 10 15 |ALM el
Touch probe 29—~ TPRZ| 1 \
:I oicom| 5 B | LA ma Encoder A-phase pulse
24V DC 16 |LAR i (differential line driver)
1 1
Persanal 7 | LB ; ' ; r»Encoder B-phase pulse
computer USB cable 17 |LBR L :{mﬁerenhal line drver)
| |
MR“‘BU%BCBLEM 5 | L7 : -+ Encoder Z-phase pulse
{option) :|CN5 18 1728 — | ! |, (differential line driver)
11 | LG —;J—_L—,‘—-Dnntml common
4 |[MO1pS——=—+Analog monitor 1
[ LG h +10VDC
|
14_|MO2}—+>-+—»Analog monitor 2
T !]g___IL +10VDC
Short-circuit connector (| cng  |Plate] SD
(Packed with the servo |
Controller amplifier) 2morless
SLOT - "
Metwaork
module
]
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Master/Slave Interface Connections for Gearing

1 1 | 5vdc
11 6@ 2 | Ovdc ki
6 @ 3 A Loo ing at connector
16 o 4 |& 5 1
CN3 7 17@ 5|8 CN2L . 3
17 B
Master |3 D s Slave 6 5
18 = 8 7
18 o 812 10 9
9 |<nc>
10 | Ovdc
]
l )
o
CN3 PS7DW-20V14B-F l
i "/ CN3
! b2 8w
MR_J2HBUS_M @<« cN2L
MR-CN2LABZ1M-H
Master Slave

The cable from DIN rail mounted terminal block to CN3

MR-J2HBUS__M 05,1, 3,5

e.g.
MR-J2HBUSO5M for 0.5 meters
The DIN rail mounted terminal block is PS7DW-20V14B-F

This part number of CN2L connector at one end and flying leads at the other is MR-CN2LABZ1M-H.

Page 46 of 53
R-216-SSGTSG-005-*



MITSUBISHI
ELECTRIC

JATM AOI User Manual 3.0

Werite Loop 1

In the following example, 3 parameters are written to the servo:

16#2009 — Auto tuning parameter PAO9

16#200A — Forward torque limit PA11

16#200B — Reverse torque limit PA12

You set bWrite high and it will reset itself after the loop is done. You can increase the number of parameters, you

simply update the GEQ to turn off the loop.

bWrite  OneShots1.15 MOV
— F {onsT Move —
Source 1
Dest dintCount
4€
bWrite EQU OV MO MOV
— F l— Equal Move Maove Maove
Source A dintCount Source 1682009 Source 0 Source 1
4 €
Source B 1 Dest dintFarameter Dest dintSublndex Dest dintvalue
8204 & 0 3333 €
EQL MOV MOV MOV
— Equal Move Move Move —
Source A dintCount Source 16#200B Source 0 Source 2222
4 #
Source B 2 Dest dintFarameter Dest dintSublndex Dest dintvalue
8204 & 0 3333 €
EQL MOV MOV MOV
—— Equal Move Move Move —
Source A dintCount Source  16#200C Source 0 Source 3333
4 €
Source B 3 Dest dintParameter Dest dintSublndex Dest dintvalue
8204 & 0 3333 €
GEQ- bWrite
——1 Grtr Than or Eql (4==B) —
Source A dintCount
4
Source B 4
Mitsubishi Motion
Write Parameter to
RAM
MMWriteR
Witsubishi Motion Write Parame.. |—————
MMWriteR: instMMWR2 [.] HEN3—
MITSUBISHI_AXIS  Serval I DN3—
Parameter  dintParameter HER}—
8204+ {PCI—
Index dintSublndex
e
WriteData dintvalue
3333+
Mitsubishi Motion Mitsubishi Motion
Write Parameter to Write Parameter to
RAM RAM
instMMWR2.PC ADD instMMWRZ Initialize
JE Add K
1 C ! L
Source A 1
Source B dintCount
4¢
Dest dintCount
4€
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Write Loop 2

For this example, the parameters are stored as an array. The ladder logic sequences thru the array to the end or if it
encounters a 0 parameter.

Name: ServoParams
Description: -
[—]S Data Types
=8 ﬁ User-Defined
[l IN_INSTANCE_AZE
MITSUBISHI_SERVO i
OUT_INSTANCE_AZE
PointTable
-3 Strings Members: Data Type Size: 12 byte(s)
- Add-On-Defined e
- Predefined MHarme Data Type Style Description External Access
Ei--- ToeadihaE T ARIOREN M Parameter DINT Decimal ReadMrite
Sublndex DINT Decimal Fead/Write
YWalue DIMT Decimal Fead\Write
ot
{uli]
|
Controller Organizer - X S fj4_A01 ~ Show AllTags
=13 Controller j4_AOL B
I MName Yalue * | Force Mask® | Style Data Type
23 Controller Fault Hand EE
testPT2 PointTakle[30
23 Power-Up Handler =8 ! b fooal oinTable[30]
=€ Tasks * testPainiTahle {---} foocl PointTabla[30]
EI@ MainTask = ServoParamarray {--.1 {---1 ServoParams[]
&-E8 MainProgram = BensoParamarray(0] {--.1 {---1 ServoParams
Program Tags
Eh MainRoutine * ServoParamarray{0] Parameter 1640000_2009 Hex DINT
M1 * ServoFaramarray{l] Subindex i Diecimal DINT
Wr!tELnnp * ServoFaramarray{l] Value 13 Decimal DINT
WriteLoopl
.23 Unscheduled Progran - SenoParamarrey(l] [ fozzl ServoParams
S Motion Groups E + ServoParamarray{1] Parameter 1640000_200b Hex DINT
1 Ungrouped ﬁ.\xes * ServoParamarray{1] Subindex 0 Diecimal DINT
-3 Add-On Instructions
-8 MMAFR * ServoParamarray(1].Valus 551 Diecimal DINT
-5 MMAG = SensoParamarray(?] foood {-nn1 ServoParams
3-8 MMAH + ServoParamaray[?] Parameter 1640000_200c Hex DINT
-3 MM
@ MMAM * ServoParamAmray[2]. Sublndex 0 Diecimal DINT
-0 MMAPT * ServoFaramaray?] Value 661 Diecimal DINT
E mmi:ﬁd\t = ServoParamarray(3] foood {-nn1 ServoParams
-3 MMAS * ServoParamaAray[3]. Parameter 0 Decirnal DINT
(-8 MMASD | *+ ServoParamaAray3] Sublndex 0 Diecimal DINT
- MMASR * ServoParamAray[3] Yalue 0 Decimal DINT
-3 MMAT
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bBWrite

OneShets1.15

—3 E

r 1
[ons ]

EWrite

—3 E
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Mitsubishi Moticn
Write Farameter to

WriteData

ServoParamAmay[dintCount] Value

]

SIZE- MO
Size in Elements Move
Source  ServoFaramAmay[0] Source o
77 &
Dim. To Vary o Drest dintCount
Size dintSize 3 &
ge
RT bWrite
Grester Than (A=E) )
Scurce A dintCount
2%
Seource B dintSize
8|
EQLF
Egqual —
Source & ServoParamAmay[dintCount]. Parameter
0
Seource B 0
Mitsubishi Moticn
Write Parameter to
RAM
NE! WriteR:
Mot Equal Mitsubishi Motion Write Farameter to RAM ]
Source A ServoFaramémray[dintCount]. Farameter MM WriteR: instMMWR2 [ =END—
a MITSUBISHI_AXIS Servol i DND—
Source B o FParameter ServoParaméamay[dintCount]. Parameter = ER—
0 o PC—
Index ServoParamAmray[dintCount]. Sublndex
(i}

Mitsubishi Moticn
Write Parameter to
RAM

RAM
instMWR2.PC CC-
1 E Add
Source A 1
Source B dintCount
2 &
Dest dintCount
3%

instMMWR2. Initialize
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Initialize

Most of the AOIs have an Initialize input that is found under the DOT operator. E.g. instMMAIJ.Intialize.
e (Clears the internal state flags and the outputs (IP, ER, PC, etc).
e  Clears all error messages (except the following)

e  With motion AOIs (MMAH, MMAM, MMAJ, MMAT) it will set an error if you have the motion rung energized
or if you try to trigger a motion AOI when Initialized is asserted. Error 1028.

e |Initialize DOES NOT STOP MOTION. It only initializes the AOI state.

e Once set, it will lock out the AOI until Initialize is reset and the motion rung is NOT active (in the case of
motion AOls MMAH, MMAM, MMAJ, MMAT).
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ELECTRIC

Explicit MSG

MSG

— Message EM

Mes=age Control ReadFroméams L] B DN ==
ER3—

Scope: [0 Test v Shaw Al Tags

Marne

-2 7| Alias | Base T| Data Type

Description

—I-ReadFromams MESSAGE

e

Message Configuration - ReadFromAms

Corfiguration | Communication | Tag |

Message Tvpe: [CIF‘ Generic v]

Senvice lGet Adtribute Single 'l
Type:

Service (Hex) Class: B4 (Hex)

Instance: 11023 Adtribiute: 0 Hex)

Code: Cestination Element. F

[

[

® Enable ) Enable Waiting ) Start ® Done

3 Ermror Code: Extended Emor Code:

Error Path:
Ermor Tead:

OK || Cancel Apply

Done Le

[ Timedq

Help

Note the Instance is NOT hex. 11023 = 2BOF Hex

Message Type = CIP Generic

Service Type = Get Single Attribute (automatically sets Service Code)
Service Code (HEX) = "e" - Get Single Attribute

Class (HEX) = 64 - this is the DS402 Drive Object
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(13) Bus voltage (2BOFh)

Ins ID

Attr 1D

Access

MName

Data Type |

2B0Fh

0

Get

Bus voltage

UINT |

e Instance ID (Decimal) = the object IN DECIMAL - 11023 = 2BOF Hex. This is Bus Voltage.
e Attribute ID - the index within the Instance ID - see documentation. Typically O for single INT. Some items have

indexes 0, 1, 2, ...

e

Message Configuration - ReadFrombms

=

Corfiguration® | Communication | Tag

Broadcast:

CIP With
Source D

[] Connected

@ Path: MR J4 TM1
MR_J4_TM1

Communication Method
i@ CIP DH+

[

Cache Connections -

Browse..

[

3

Large Connection

® Enable

) Emor Code:
Emor Path:
Ermor Tead:

) Enable Waiting

) Start

Extended Emor Code:

® Done

Done Le

[] Timeq

oKk || Cancel ||

Aoply | |

Help

Page 52 of 53

R-216-SSGTSG-005-*



MITSUBISHI
ELECTRIC

JATM AOI User Manual 3.0

16. Major Revisions

Date Version Description
July 19, 2019 3.000 Document created and Released
June 9, 2021 3.002 Modified

17. References

Company Document No. Document Name Version Date
MR-J4-_TM_ SERVO AMPLIFIER
(NA) . _IV_
SHINAJ030226-B INSTRUCTION MANUAL (EtherNet/IP) B 10/22/2014
Multi-Network Interface AC Servo
Mitsubishi SH(NA)030193ENG-F MELSERVO-J4 Servo amplifier F 01/10/2015
INSTRUCTION MANUAL
MELSERVO-J4 Servo amplifier
SH(NA)030109 INSTRUCTION MANUAL (TROUBLE * 12/18/2015
SHOOTING)
Driver manual
HMS Anybus CompactCom 40 motion driver 111 10/5/2014
EtherNet/IP Extension
Anybus CompactCom 40 motion driver 1.03 10/7/2014
Page 53 of 53

R-216-SSGTSG-005-*



https://us.mitsubishielectric.com/fa/en/support/technical-support/knowledge-base/getdocument/?docid=3E26SJWH3ZZR-41-13373
https://us.mitsubishielectric.com/fa/en/support/technical-support/knowledge-base/getdocument/?docid=3E26SJWH3ZZR-41-13074
https://us.mitsubishielectric.com/fa/en/support/technical-support/knowledge-base/getdocument/?docid=3E26SJWH3ZZR-41-11104

	1. AOIs version 3.000 or Newer
	2. RSLogix Version
	3. Managed Switches
	4. Best Practices
	5. Drive Communication AOIs
	MCOM_MITSUBISHI – Mitsubishi Drive Communication

	6. Configuration AOIs
	MMCFG – Mitsubishi Motion Axis Configuration

	7. State AOIs
	MMSO - Mitsubishi Motion Axis Servo On
	MMSF - Mitsubishi Motion Axis Servo Off
	MMASD - Mitsubishi Motion Axis Shutdown
	MMASR - Mitsubishi Motion Axis Shutdown Reset
	MMAFR - Mitsubishi Motion Axis Fault Reset

	8. Motion AOIs
	MMAS - Mitsubishi Motion Axis Stop
	MMAJ - Mitsubishi Motion Axis Jog
	MMAH – Mitsubishi Motion Axis Home
	MMRP – Mitsubishi Motion Redefine Position
	MMAM – Mitsubishi Motion Axis Move
	MMAT - Mitsubishi Motion Axis Torque
	MMRP – Mitsubishi Motion Redefine Position

	9. Event AOIs
	MMAW - Mitsubishi Motion Arm Watch & MMDW - Mitsubishi Motion Disarm Watch
	Example 1
	Example 2
	Example 3

	MMAR - Mitsubishi Motion Arm Registration & MMDR - Mitsubishi Motion Disarm Registration

	10. Additional AOIs
	MMReadP - Mitsubishi Motion Read Parameter or CANopen Object
	MMWriteR - Mitsubishi Motion Write RAM Parameter
	MMWriteE - Mitsubishi Motion Write EEPROM Parameters
	MMRE - Mitsubishi Motion Read Error

	11. Gearing AOI
	MMAG - Mitsubishi Motion Axis Gearing

	12. Setting IP Address
	13. Rockwell PLC configuration
	14.  Importing AOIs
	AOIImportRoutine.L5X

	15. Appendices
	Description of User Defined Data Structure:
	MITSUBISHI_SERVO
	Error Codes
	Cross Reference of CANOpen Object vs J4 Parameters
	LED & Servo States
	Servo Digital I/O interface Connections
	Master/Slave Interface Connections for Gearing
	Write Loop 1
	Write Loop 2
	Initialize
	Explicit MSG

	16. Major Revisions
	17. References

