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1. AOIs version 3.000 or Newer

Previous AQI version 2.000 only supported units in Pulses. New AOIls ver8idar3aler 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 to 9999.99( [-999.999 to 999999 [-360.000 t0360.000]

Speed mm/sec inch/sec Dedsec Ps
command

Acceleratlon mm/sec inch/se¢ Deg/seé Pls/seé
&Deceleration

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

To utilize the newersion ofAOls the user must follow the importantpoints below:

1
2)

3)

4)

5)

6)

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

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

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

¢t KS

dza SNJ R2SayQi

ySSR

G2

dza 8

dKS

project. This instruction is included in the MCOM_MITSUBISHI AOI.

/' ht 6NBIFIR FTNRY

The user must execute the AMMCFG] at least oncetoad the servo parametesester changing the gear

ratio or user units.

The user must set the servo parameter PT01 =x2xx for user unit setting in degrethandnit setting set

the servo parameter PTGk3xx bysing MR configutar or using AOIs.

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, spesmielerationand deceleratiorvaluein user unit

2. RSLogix Version

These AOIs need \&on 20.03 or newer.

The AOIs version@0 or newer require th&DS files

The AOIMICOM_MITSUBISHdF each servo drive (unigue instances) to establish communication between
controller and servo drive and needs to execute it every PLC scan.

These AOIs used for individual axis amtb notuse Motion Groups.
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MTSUBISHI JATM AOI User Manu8l0

3. Managed Switches
CNRY w2016Stf [AGSNY G§dzNB &9 i KS NYRID02ECERR-MayY01B8 2y aA RSNI GA 2y a

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

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

1 Set an RPI between@ms and50.0 ms. These AOIs are not embedded instructions. They rely on the
RPI to maintain giable servo update rate. Maximum RPI can be set 10@Amghing longer and the
AOIs may not work properly.

1 Each AOI must haveunique instance. E.g. if you have multiple MMAM AOIs, each one must have its
own instance, do nioshare instance names.

91 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 eaolis. (An Allen Bradley UDT = Mitsubishi SDT). A single AOI uses
only one servo UDT.

9 If communication is lost and regained, some AOIs need to be rebooted (e.g. MMAGrams
registers for the gearing function during first scan). Either reboot theoPQG from Run mode to
Program mode and back or Initialize the AOlIs.

NOTE: Servo firmware versions before and including B1 deocognizeMerge in the MMAM.

Do not set a loogontinuouslyreading parametersising MMReadP. If you want to monitor servo
settings such as parameters, inputs and outpuise Explicit messagirigee Appendix)Explicit
readingof any servo error thru MMRE can be triggeredMigubishi_Servo.Control bit3 (servo error)
or bit7 (servo warning)

1 Do not executeMMCFG MMRE MMWriteR, MMreaP and MMWRIiteE at the same time.

Page6 of 53
R216-SSGTSA05*



MTSUBISHI JATM AOI User Manu8l0

5. Drive Communication AGI

MCOM_MITSUBISHIMitsubishi Drive Communication

A MCOM_MITSUBISHI is used to communicate with servo drive. The purpose of this AOI 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 MCOMAXA s EN e Assign to control tag [Nanmodule:land Name

Axis IN MR J4 TMA = 1P = module:O those are generated when MR TM EIP
Axis_OUT MR_J4_TM1:0 = = servo drive is added in the project
B its ~ (Ready>—
Position 0.013« —C Error >—
Speed 0.01¢  —CWarming)—
Torque 0.0
Variable Name ( Type) Description
Axis_IN The data type is generated whétR-J4TM is added in the project
(Module-Defined Data: IN: MB4TM)
Axis_Out The data type is generated when MRTM is added in the project
(Module-Defined Data: Out: MB4TM)
MITSUBISHI_AXIS Create a user data typgMITSUBISHI_SERVO] that is used
(User Defined UDT: MITSUBISHI_SER| identifying in the user program
Position (REAL) Display actual servo position user unit
Speed (REAL) Display actual speed in user usiec
Torque(REAL) Display actual servo torque in & ratedtorque
CommsOKBOOL) True indicates the communication between controller and drive ig
Ready(BOOL) True indicates the senamplifierready states[ Servo enabled]
Error(BOOL) True indicates the servo experience an Error
Warning(BOOL) True indicates the servexperiencea warning

Page7 of 53
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6. ConfigurationAOls

1 True/False or Rising Edgeeans the AOI can start with either a true rung or a-shet. Once
started, the logic will continue whether the rung is true or false.
1 Rising Edgeneans it will execute on the risirgige and then lock out. There is ho continuing
logic when the rung is false
1 Latched Trueneans the AOI only executes when the rung is true.

MMCFC& Mitsubishi Motion Axis Configuration

1 MMCFGs True/False or Rising Edge

1 An embeddedMMWriteE is automaticdly executed.
Note: This can take up to 10 secondisstores all the parameters from RAM to EEPROM.
Do not turn off power to recycle power for at least 10 seconds

1 You must cycle power to the seramplifierafter executingMCFGAOIs

Variable Name
(Type)

Description

MITSUBISHI_AXIS
(User Defined UDT:
MITSUBISHI_SERV(

Usethe UDT thaisused in
MCOM MITSUBISHAOIs

Forward_Torque_Limif
Reverse_Torque_Limi

Setting-1 = maintains existing value
Set the rate torque in % ( x0.ffjpm O to

DINT 10000
NoOfEncoderPulses| The number of motor encoder pulse that
DINT equivalent to the travel distance settin

(Note 1) in user unit
-1 = maintains existing value

TravelDistance
REAL

Travel distance setting value ( in user u
mm/inch/Deg/pls) that is equivalen
distance of the number of motor encode
pulse Note 1)

-1 = maintains existing value

Limit Switch Enable
DINT

-1 = maintains existing value

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

2 = Negative limit switchctive

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 switclactive, with deceleration
stop (2000)
3 = No Estop switch, without deceleratig
stop (0100)
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Variable Name Description

(Type)
Software Limit Maintains existing valueg Positive valug
position DINT and Negative alue are equal
Sdtware Limit Maintains existing value# Positive value
NegativeDINT andNegative alue are equal

AutoTune Response | -1 = maintains existing value and

Setting Range is 1 to 40

Absolute Encoder -1 = maintains existing value

0 = no battery backufincremental
system, position will be lost after
power down)

1 = battery backupabsolute system)

Gearing (slave servo onlyg

-1 = maintains existing value

0= no gearing

1= Gearing active

UnitSetting(DINT) Setting value :

0: mm 1: inch 2: degee; 3:PLS4 : mm

[linear motor

MotorRatedSpeed Set motor rated speeth r/min or mm/sec

to calculate acceleration and deceleratig

in the engineering unit set the value

according to motor specification

Note 1: User unit setting in degree type, sebfEncoderPulse® motor side shaft revolutios and
TravelDistanceto number of load side shaft revolutiosn That setting will result of 360 degree movement of
load side shaft.Make sureboth values are integers numbemd below 16384 Also set servo parameter
PT01 =x2xx.

The followng section shows examples of electronic gear ratio setting.

ExamplelBall screwuser unit settingin mm

Machine specifications
Ball screw lead =®mm
Encoder resolution = 4194304 pulse/rev
Servomotor HGKR series.
Therefore, set
NoOfEncoderPulses4194304
TravelDistance 20.0
Unitsetting= 0 and
MotorRatedSpeed=3000.
Must set the servo parameter PT013xx

Exampl@: Ball screwuser unit settingin inch

Paged of 53
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Machine specifications: n

Ball screw lead: &.5[inch] n=M |_,|'r'-..||'|.|'|:1,f2i'
Reduction ratio: r=1/2 NLi
|
|

| 'u'l.ll..'ﬁ'. ||..|'_

_i || Ph

MM

Servo motor resolutior 4194304pulse/rev]
Servo motor HGJR[1500r/min]series | |

NoOfEncoderPulses4194304
TravelDistance 0.25
Unitsetting=1 and
MotorRatedSpeedt500

Must set the servo parameter PT013xx

Example 3: Aystemuser unit settingin Degree

Machine specifications

Reduction ratio= 1125 iy Machi
[ Machine

Encoder resolutiorr 4194304 pulse/rev |

Servo motor HGSR[2000r/min] series Seryo motor 72 | |

Therefore, seing example W
NoOfEncoderPulses25 |: _:[31 -
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 PT012xx £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.

Example3Linear Motorin mm

Machine specifications
Encoder Motor resolution =m
Therefore, set
NoOfEncoderPulses1000
TravelDistance 1.0 [mm]
Unitsetting= 4 and
MotorRatedSpeed=2000 [mm/sec, set the value according to motor specification]
Must set the servo parameter
PTO1 =3xx
PLO2 =1
PLO3=1

Pagel0of 53
R216-SSGTSA05*



MTSUBISHI JATM AOI User Manu8l0

Setthe number of digits after decimal poinfor 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¢ K 4 Qa4 YSI| ya

For user unit mm: Pagn command setting rang€999.99 to 999999 mm.
Inch: Position comnrad setting range999.999 t0999.999%inches.

You can change this settinglue by modifying the MMCFG at the runge 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 thétre defaultsetting:

For user unit mmtocznoMulFactor to 1000 and MITSUBISHI_AXIS.PositionConstan to 1000, in this case the
position command range will b999.999 to 999.999 mn& " mm"& " mm"

For user unit inch: LoedoMulFactor to 10000 and MITSUBISHI_AXIS.PositionConstan to 10000;asettise
position command range will b89.9999 to 99.9999 inches.

In case of linear motor the position command ranged9.999 to 999.999 mm, if the application required the

position command range more than that, please change the value MITSUBISHPosKXionConstan to 100 at rung
10. That modification would allow the command position rar@@99.99 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 H
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. StateAOls

1 True/False or Rising Edgeeans the AOI can start with either a true rung @ma-time. Once
started, the logic wilcontinue whether the rung is true or false.

1 Rising Edgeneans it will execute on the rising edge and then lock out. There is no continuing
logic when the rung is falséVith a latched bit, the rung will have to go false, then true to re
trigger the AQI

1 Latched Trueneans the AOI only executes when the rung is true.

MMSO- MitsubishiMotion Axis Servo On
Use the Motion Servo On (MISO) instructiorto enablethe servo amplifier

DN on MMSO and MMSF shows state of servo basestoi enabled state. $fervo is enabledMMSO.DN is on at
all times.

1 MMSO iRising Edgelt enablesthe drive when the rung makes a falgetrue transition

Mitzubizhi Motion

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

SeeServo States
MMSF- MitsubishiMotion Axis Servo Off
Use the Motion Servo OKRMMSF) instruction to deactivate the deiwutput for the specified axis

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

1 MMSOis Rising Edge. It disables the drive when the rung maka falseo-true transition

Mitzubizhi Motion

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

Use the Motion Axis ShutdowMMASD) instruction to force a specified axito the Shutdown state. The Shutdown
state of an axis is the condition whettee drive output idisabled The axis remains in the Shutdowtate until
MMASR;Mitsubishi Motion AxiShutdownResetis executed.

1 MMASD ifising Edge Itdisables the drive when the rung makes a falsdrue transition
SeeServo 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 (WASR) instruction to transition an axis fram existing Shutdown state to an Axis
Ready state. All faults associated with gpecified axis are automatically cleared.

1  MMASR is Rising Edge. It clears the motion axis shutdown statéhen the rung makes a falge-true
transition

SeeServo States

Mitzubishi Axis

Shutdown Reset
MMASR

— Mitzubighi Axis Shutdown Reset ————

MIMASH instMMASR ] HENI—

MITSUBISHL_AXIS  Servol 0 DM —

—ERZ—

MMAFR- Mitsubishi Motion Axis Fault Reset

Use the Motion Axis Fault Reset (MMAFR) instruction to clear all mitiams and warindpr an axis. This is the only
method for clearing axis motioarrors.

1 MMAFR iRising Edgelt reset the errorwhen the rung makes a falde-true transition

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

Pagel3of 53
R216-SSGTSA05*



MTSUBISHI JATM AOI User Manu8l0

8. Motion AOk

1 True/False or Rising Edgeeans the AOI can start with eithetaichedtrue rung or a oneshot. Once
started, the logic will continue whether the rung is true or false.
9 Latched Truameans the AOI only executes when the rung is true.

MMAS - MitsubishiMotion Axis Stop

Use the Motion Axis Stop (MAS) instruction to stop a specific motion processan axis or to stop the axis
completely

T MMAS(Motion Axis Stop) isatched TrueOnceit is set, the axis cannot move.
1 If you use it with a onshot, it will stop motion but any motion command can start the servo
again.
1 When latched and active, the servo does not move and ignores all motion commands,
1 If youtry to move withMMASactive- Error = 1017.
1 MMASstops motion andinconditionallyclearsthe target buffer.
o If you want to be able to resume after stopping an MMAM move, use absolute moves.
1 If youtrigger astop when servo is not enabled, you do not get an alarm.

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

MMAJ- MitsubishiMotion Axis Jog
Use the Motion Axis Jog (MMAJ) instruction to move an axis at a constant speezkantite MMAS AOI

MMAJ (Motion Axis Jog) Tsue/False or Rising Edge

Direction is 0 or 1.

Speeds always positive valuegdmot be set anegativevalue)

Multiple Moves,duringajog, a seond jog command willmerge immediately and will not change the
outputs (DN, IP) of the first AOI instant.

1 To stop, ustMMASMitsubishi Motion Axis Stop.

= =4 -8 =4

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 Description
(Type)
Direction(DINT) 0 : Forward Direction

1: Reverse Direction

Speed(REAL) Speed to move the axis in user unit/sec.[ etspeed value between 0 to MITSUBISHI
_SERVO.MaxVelocityLimit]

Accel_Rate (REAL) Acceleration rate of the axis in user unit/3¢Setthe acceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_ SERVO. MaxAcceleral

Decel_Rate (REAL| Deceleration rate of the axis in user unit/$¢Setthe deceleration rate between
MITSUBISHI_SERVO.MinAccelerationRate and MITSUBISHI_SERVO. MarARee&drati

Note: once started, Jog will run continuously regardless of the rung state. If you want to control jog
througha pushbutton, program the MMAA executewith aone-shotor as long as the button is pressed.
Then b stop, program a rung with anMIAS 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.
—a B 2 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 Move Accel_Rate AcelRateAx1
=5 Source 0 20000:0<
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=
Pagel5of 53
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MMAH ¢ Mitsubishi Motion Axis Home
Use the Motion Axis Home (MIAH) instruction to home an axis

1 MMAH-Homing isTrue/False or Rising Edge

9 Direction is based on Home type

1 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 theMMWriteR AOI embedded insidr Parameter Mapping HomeType, HomeSpeed and
CreepSpeed.

VariableName

(Type)
HomeTypdDINT] See details in user manual

Description

HomeSpee[REAL] |Speed to move thexis in user unit/sec.[ Set speed value betweer
to MITSUBISHI _ SERVO.MaxVelocityLimit]
CreepSpeeiREAL] Speed to move the axis in user unit/sec.[ Set speed value betweg
to MITSUBISHI _ SERVO.MaxVelocityLimit]

For detailed description of all homing command$ik-J4TM SERVO AMPLIFIER INSTRUCTION MARh&Net/IP)
SH030226
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MM RP¢ Mitsubishi Motion Redefine Position
Use the MMRP instruction to change the axis Position.
1 MMRP-isTrue/False or Rising Edge

1 Command and actual position become defined Position [ absolute]
9 The axis position cannot be redefined-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 ¢ MitsubishiMotion Axis Move
Use the Motion Axis Move (MAM) instruction to move an axis to a specifigakition.

1 MMAM (Motion Axis Move) irue/False or Rising Edge

1 Multiple Moves usingMerge andImmediate

9 Positioncommand range is based unit settinghe defaultsettingis given below
Pulse:-999999 to 99999%ulses
Mm: -9999.99 to 9999.9¢nms
Inch:-999.999 to 999.999 inches
Degree=-360.000 to 360.000 degree

Note: you maychange the siting range see detaiMCFG AQOIs

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) OA Absolute and A Incrementalmovao LY ONBYSy il f Y2RS
Degree modg

Position[Real) Absolute systey Position to move and
Incremental systendy Distance to move (polarity determines direction)

Speed(REAL) Speed to move the axis in user unit/sec.[ Set speed value betweeMOM®UBISHI
_SERVO.MaxVelocityLipnit

Accel_RatéREAL) Acceleration rate of the axis in user unit/Sec2 [ Set acceleration rate between

MITSUBISHI_SERVO.MinAccelerationRate and MITSUSERVO.
MaxAccelerationRate]

Decel RatéREAL) 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 hew

Merge(BOOL) See details in the figure below

You can mergblend a second move command using Immediate and Merge inputs. However, note the
distance of the second commandaikvaysadded to the distance of the first command.

Immediate = 0

Merge =0
Inc & Abs If a second commanig triggered,
the first command will finish, then
execute the second.
EN |_|
Merge
EN [
Immediate CW5=1
Merge CW9 = X If a second command is triggered
Inc & Abs 7 with Immediate set, it will change
Immediate Y speed and direction immediately.
N Note that the final position is the
N . sum of the commands.
EN S
Pagel9of 53
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Second move is same distance but negative

Immediate = 0
Merge = X If asecond command is triggered before the first is
Inc & Abs complete, the first command will finish, then execute the

en | [

second.

Immediate = 1
If a second command is triggered with Immediate set befc

Merge = X
Inc & Abs the first is complete, it will change speed and direction
immediately. Notehat the final position is the sum of the
commands.
] 1
This mave is
& second command ot possible
does not override the }'
current target position
EM I o
-] *
-4 L 2
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MMAT - MitsubishiMotion Axis Torque
Use the Motion Axi§orque(MMAT) instruction to move an axis at a constaotque until you tell it to stop.

1 MMAT (Motion Axis Torque) I§ue/False oRising Edge
1 Velocitylimit cannot be negative and in unit/sec
9 Direction is determined by TorqueCmd polarity.
I TorgueCmdsin units of% of Rated Torque (100 => 100% of Rated Torque)
9 TorqueSlopds Rated Torque/1Bec
1 To stop, use MMAS Mitsubishi Motidxis Stop.
1 Note that stopping torque move with MMAS will leave the servo with O torque and will not
hold position
Mitzubishi Motion
Axiz Torgue
MMAT
— Mitzubizhi Metion &xis Torgue —
MMAT instMMAT (] HEN—
MITSUBISHI_AXIS  Servol —DNY—
TorgueCmd -100 — ER—
—CIP—
WelocityLimit 10000
Torgueslope 1000

MMRP¢ Mitsubishi Motion Redefine Position

Use the Motiornredefine position to set change the commaadactualposition of an axisThe value specified by
Position is used to updatiae Actual or Command position of Axis.

1 MMRP- True/False or Rising Edge

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

Note: 1) MMRP is not availahile 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 AOlIs

1 True/False or Rising Edgeeans the AOI can stantith either a true rung or a onshot. Once
started, the logic will continue whether the rung is true or false.

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

1 Latched Trueneansthe AOI only executes when the rung is true

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

1 MMDW is Rising Edge

MMAIY:

- Witzubighi Motion Axis Watch —
MMAW instMMAW () | EN— MMDVY
MITSUBISH_AXIS ~ Servol —C DN — — Mitsubishi Motion Disarm Watch ——
TriggerCondition 1€ HERD— MMDW instMMDW () FCEN—
Position 50000 € OP)— MITSUBISHL_AXIS  Servod L DNY—

9 TriggerConditiorg
o 0= Forward the servo module looks for the actuabsition to change from less than the
watch position to greater than the watch position.
o0 1 =Reverse the servo module looks for the actual position to change from greater than
the watch position to less than the watch position.
1 Positionthat triggers P@utput
1 PC- will go high if servo moves in correct direction from outside to insidepthgtion

If TriggerConditioris 0 and actual position is greater thRosition PCis set. Itis reset by another
rising edge trigger to MMAW or MMDW.

If TriggerCodition is 1 and actual position is less thRasition PCis set. It is reset by another rising
edge trigger to MMAW or MMDW.

In the MITSUBISHI_SERVO UDT:

1 WatchEventArmedStatuis a Boolean set if the Watch logic is active. Reset when event oecurs o
MMDW.

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

1. If TriggerConditioris O and actual positioreacheggreater thanPosition, PCis set. It is reset by
another rising edge trger to MMAW or MMDW.

2. If TriggerConditioris 1 and actual positioreachedess thanPosition PCis set. It is reset by another
rising edge trigger to MMAW or MMDW.
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3. Ifthe AOI is executed with servo ALREADY past the programmed postgaiing away fronthe
programmed position)it will set the MMAW instance dot @pator - <instMMAW>AlreadyPastnd
PCwill never be set.

To resethe watchyou have to rerigger MMAW. MMDW only turns off the watch and clears the outputs
of the MMAW, it does note-trigger anything.

Example 1

() .

Servo start g
(-

IP_i

PC

ArmedStatus

EventStatus

Target Position
(+)

Trigger Condition =0

Already Past><

1 T

Hit Position

Example 2
l Target Position
()— (+)
Servo start ’ Trigger Condition = 0
IP J

PC

Never goes high

ArmedStatus

EventStatus

Already Past
Hit Position —l
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Example 3

(_) i Target Position ( +)
B

A.'I'rlgger Condition =0

N
J

-
-

A B
Servo start |
PC E

ArmedStatus 4

EventStatus

Already Past 4
Hit Position

1P

T

MMAR - Mitsubishi Motion Arm Registration & MMDR MitsubishiMotion Disarm
Registration
1 MMAR isTrue/False or Rising Edge
1 MMDR isRising Edge
1 If you use non continuous (= @9u need to Retrigger the rung to reset the PC outputs.
1 If you change any setting, you need teindialize the AOl. <MMAR:.Initialize>

Cycle the PLC at least ongetrigger <MMAR instance>.Initializdter adding
MMARto the programor changingany sdéting. MMARreprograms an interna
register forRegistratiorfunctions.

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 AOI instagoeA_TouchProbeValuand xB_TouchProbeValug
user unit
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Mitzubizhi Motion
Arm Registration

MNAR Mitzubizhi Motion

— 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

= 0 trigger on positive edge
Trigger Condition
=1 trigger on negative edge

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

InputNumber 0,1or2 Which probe touse. 0 = disable that channel
= 0 Once captured, AOI must b| If AOI is noContinuous PC (Process Complete) will com
toggled to rearm on with the first probe input assedin. PC will stay on an
Continuous AQI will not rearm until AOI enable is toggled.

If AOI is se€Continuous PC is a onshot for each probe
input assertion.

RegEventArmedStatus the MITSUBISHI_SERVO UDT is set when the AOI is enabled in Logic. Itis
resetwhey” X

9 After a capture if not in Continuous mode.

1 With MMDR

T With an error.

RegEventStatug SDT goes low when the AOI is enabled. It goes high avbapture occurs. lItis
NEaSli 6KSyX

1 RegEventArmedStatus is toggled

Output Continuous Description
A _PC =0 Latched Latchedwhen position is captured. Stays set until
B PC AOIl is toggled or initialized

=1 Continuous updat Pulsed output for 1 scan only when position

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, falli

ng edge and continuous.

Channel B is Touch Probe input 2, rising edgecantdinuous.

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 ldtche

Example 4

Channel A is Touch Probe input 1, rising edgelatatied.

Channel B is Touch Probe input 1, falling edgecamtinuous<<< NOT ALLOWED.

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

TheMMAR AOI will not have window re

gistration. 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

10

«——— Touch Probe 1—————

1

«—— Touch Probe 2——————— ——

0]

19

«— ProxDog (Homerox) ——  ——

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

1 True/False or Rising Edgeeans the AOI can start with either a true rung or a-shet. Once
started, the logic will continue whether the rung is true or false.

1 Rising Edgeneans it will execute on the rising edge and then lock out. Theie éemtinuing
logic when the rung is false

1 Latched Trueneans the AOI only executes when the rung is true.

MMReadP- MitsubishiMotion Read Parameteor 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

1 MMReadP iFrue/False or Rising Edge
1 Thisis a single read AOI that uses CANOpen objects.

1 To convert J4 parameter addresses to CANOpercsess Reference of CANOesrameters

E.g. Wing the mapping Cross ReferenCeeep SpeedT06 converts to 16#286h subindex 0

MMWriteR - Mitsubishi Motion Write RAM Parameter
1 MMWriteR isTrue/False or Rising Edge

This is an auxiliary AOI fariting parametersor CANOPN objegtith the J4 Servo. MMWriteR writes
to the RAM memory. When you cycle power, these values are not retained.To permanently load into
memory EEPROM, seMWriteE.

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

Page27 of 53
R216-SSGTSA05*



MTSUBISHI JATM AOI User Manu8l0

This is a single write@ that uses CANOp&addressedhis examplavrites to CANOpen register
6091h sub index 2 which &ectronic gear denominator (scaling).

To convert J4 parameter addresses to CANOpeiCsess Reference of CANOpen Parameters

Using the napping Cross ReferencA®7 convertto 16#2007h subindex 0.

Note: You can program a loop to do multiple writes. 8é@e Loop examplei Tables & Lists

MMWriteE - Mitsubishi Motion Write EEPR®M Parametes

1T MMWriteE isTrue/False or Rising Edge

1 You do not enter parameters in this AOI. It will save what is already in RAM at the time of
execution.
MMWriteE writes all theParameters sttingsto EEPROM.

MMWriteR only writes to RAM; when the servo reboots, the values in the EEPROMtlmadrvo
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 secondisstores all the parameters from RAM to EEPROMInot turn
off power to recycle power for at least 10 seconds

Page28of 53
R216-SSGTSA05*



MTSUBISHI JATM AOI User Manu8l0

MMRE- Mitsubishi Motion Read Error
1 MMREisRisingedge

MMRE (Motion Read Errof)s a stripped down AOI designed to be embeddedtirer AOIs (MMAH,
MMAM, MMAJMMAT, etc). This AOI reads the servo error using Parameter Mapipaan 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_ServoControl 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 theAgaranill move
Error Codel020 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—

Thevalueof the alarm is returned thatlescription of the values is as follows.

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

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

Details description of the Alarm code refer to thiELERV@4 Servo amplifier INSTRUCTION
MANUAL (TROUBLE SHOOTSEYA)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.

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

1 MMAGisLatchedTrue When active, the slave will follow. When not active the slave drops out.

9 Direction= 0 slave moves in same directiddirection= 1 slave moas in opposite direction.

i 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 Moticn Axiz Gearing
MMAG instMMAG ] HEN—
MMTSUBISHLAXIS Servol 0 DM —
Direction bDirection —_ER—
e HIP—
Slave_Counts dintSlave
1&
Master_Countz  dintMaster
1&

To enable Gearinfyinction, you must sethe 1 to Gearing input diMCFECGAOIs.
For cabling between Master and Slagee Appendices

Remember, only the slave gets the parameters. If you try to enable gearing anytrexeyou will
get error 70.3 on thexes if the gearing cabls not connected.

The Servo instance will be in Gearmode when MMAG AOQI is true (EN = 1). If you diop the Bf

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 jogr 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 thervo amplifielAnybus module, use IPConfapls from HMS Anybus
1) Launch thdpconfigtools

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

p
I} 1Pconfig = (B R

— R

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 |

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 |
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4) To change setting, firstalble clickon the entry to get to settings andhange 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, clicksmanagain 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.RockwellPLC configuration

The configuration steps faCompactLogiproject are described thisection These steps are usé¢al
communicate with a servo amplifielt is assumed that the user has basic knowledge in using
RSLogix5000 software to perform the basic configuration steps.

1) Install theEDS file

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

3) Under I/O configration right dick on the 1756 EN2and Etherneticonanl Yy R OK22aS &b Sé
a2 RdzZ SX¢§

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

& 8 [211756-EN2T EIP_1756EM2T_C

______ & ’

8 Mew Module...

Discover Modules...

Paste Ctrl+V

Print k

4 Ly (GKS a{ St i saAdyRReSE SWAIINI §KS adawé AY4EGKS /i
TM" and double click on it.

Select Module Type

Catalog | Module Discovery | Favorites |

([ ) [ClearFilters Show Filters ¥
Catalog Number Description Vendor Ca_tegory
MR-J4-TM EtherNet/IP Servo Ampilifier Mitsubishi Blectri... Generic Device(kela
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5) Enter the proper Name and IP Address and then cliciCtiengebutton to select right revision
number ofMR-J4TM 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
Description: |4' © Private Network:  192.168.1. 150 -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 MB4TM amplifier or Choose th®jsable Keying on the Electronic Keying

2LI0A2y AT @2dz R2y Qi -J4y\ampliish id thid éxa@mple shaws héSNR 2 T a w
J4TM amplifier which revision number is 1.1.

% | Module Definition*

Exclusive Owner
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7) Click OK and then Click on connection tab to set the RPI interval betweedd0® ms

~ X

7| Module Properties: EIP_1756EN2TR (MR-J4-TM 1.001) =N Ech~<=
| General | Connection | Module Info I Internet Pratocol [ Port Configuration | =
Connection
o, Requested Pa(cnlf':’; Interval (RPI) e gk Tikoee
EtherNet/IP
( )
Exclusive Owner 10.0 -3{1.0-3200.0 | Unicast »l| Cyclic -
["] 1nhibit Module
[ Major Fault On Controller If Connection Fails While in Run Mode
< [t - )

8) ThenClick OK button. Now MR-TM amplifier is added in the project.

In this example shows three MR-J4-TM is added under I/O configuration.
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