M Series Tutorial: Positioning Control
Instructions

Software: Sysctrl Studio (PLC programming software)
Hardware: M series controller (taking M511S as an example)

Servo (taking HN-Y7FBO40A-S as an example)

Communication connection

This tutorial uses the M controller HCM511S-32MT4-D and servo HN-Y7FB040A-S. The connection

method is shown in the figure below.

H 22 o ) g
22E - e e .
seles
0 [ee|ee
— geglee
; IR
?|. geee
selee
jl - AEoth
- TIEL
_ B R W

Sysctrl Studio project basic configuration

Basic Settings

[Add slave station] >> [Add servo axis] >> [Related equipment] >> [Mechanism parameter setting]
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Positioning control instructions

MC_MoveAbsolute (absolute positioning instruction)

MC_MoveAbsolute Instance
MC_MoveAbsolute

-1 Aas Done p—
= Execute Busy p=—
= ContinuousUpdaie Active f—
- Posiion CommandAborted f—
-1 Velocity Emor p—
-1 Acceleration EmoriD —
=1 Deceleration
-t Jerk

= Direction

-1 BufferbMode

@ Functional description

The control axis moves to the position specified by Position according to the set speed,
acceleration, deceleration, and acceleration rate. Position specifies the absolute position relative
to 0.

@Pin Description
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B Inputvariable

Name Meaning Data type Valid range Default Description
Required | Specify the axis number of the control
Auis Axis number USINT Depend on model q |:|. fy
field ais
E te the instructi vhen the risi
Execute Start BOOL TRUE or FALSE FALSE | cHte e instructionwhien te rising
edge of the parameter is detected
Continuousu
Continuouslpdate 4 BOOL TRUE or FALSE FALSE Reserved
pdate
N Absolute Positive number, SDEII.If',' thc'la_bsnlute position with che
Position . LREAL . ] 0 point position as the reference point
position negative number, 0 o L
(Unit: travel unit) *?
Target Required | Specify target velocity **
Velocity g. LREAL Fositive number q _p ) fy targ ) i
velocity field (Unit: travel unit/second) **
) . . Required | Specify acceleration®
Acceleration Acceleration LREAL Positive number ) L ) .-
field (Unit: travel unit/second?) **
. . . Required | Specify deceleration *
Deceleration Deceleration LREAL Fositive number A o ; .-
field (Unit: travel unit/second?) *
Required | Specify jerk **
Jerk Jerk LREAL Positive number q _p ) i ; .-
field (Unit: travel unit/second) *
Set the direction of axis operation
e 1: Positive direction
1: mcPositiveDirection .
2: The shortest movement distance
. . . . . ) 2. mcShortestWay ) ) .
Direction Direction MC_Direction s 1 3: Negative direction
31 mchNegativeDirection . . )
. R 4: Operate in the current direction and
4: mcCurrentDirection . . . .
move in the positive direction when
the axis is stationary
Set the buffer mode between two
mcAborting instructions®3
mecBufferad 0: aborted
mecBlendingLow 1: buffered
BufferMode Buffer mode | MC_Buffer_Mode B 0

mcBlendingPrevious
meBlendingMext
mcBlendingHigh

Z: buffer at low velocity

3: buffer at the previous velocity
4: buffer at the next velocity

5: buffer at low velocity

*1: For the relationship ameng Velocity, Acceleration, Deceleration, and Jerk, please refer to the “Parameter description of motion control

instructions”.

*2: For a detailed introduction to instruction units, please refer to the "Parameter unit of motion control instructions”.
*3: For a detailed intreduction to BufferMode, please refer to the "Buffer mode during multi-starting of the same axis".

B Qutputvariable

Name Meaning Data type Valid range Default
Done Completed BOOL TRUE or FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under control BOOL TRUE or FALSE TRUE when the axis is under control
Commandaborted aborted BOOL TRUE or FALSE TRUE when the instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when there is an error
Refer to "instruction enror code description’ for
ErroriD Error code WORD 0~65535 the meaning of the cutput error code value
when an instruction execution error occurs.




MC_MoveRelative (Relative Movement Instruction)

@ Functional description

MC MoveRelative Instance

Execute

= ContinuousUpdaie
Distance CommandAborted

- Velocity
- Acceleration

Deceleration

-l Jerk

BufferMode

MC_MoveRelative
- AXIS

Done
Busy
Aclive

Emor
EmoriD

The control axis moves the distance specified by Distance based on the current position. The

time when the instruction starts execution (control axis movement) is the reference position.

@Pin Description

B |nputvariable

Name Meaning Data type Valid range Default Description
. . Regquired | Specify the axis number of the control
Axis Axis number USINT Depend on model . )
field axis
B B Execute the command when the rising
Execute Start BOOL TRUE or FALSE FALSE )
edge of the parameter is detected
ContinuousUpdate | Continuous BOOL TRUE or FALSE FALSE Reserve
update
Specify the movernent distance based
. Maoving Positive number, on the current position as the
Distance ’ LREAL . 0 .
distance negative number, 0 reference point
(Unit: travel unit) *2
Target Required | Specify target velocity *!
Velocity g. LREAL Positive number q .|:| . fytarg ) b
velocity field (Unit: travel unit/second) **
R ired | Speci leration™?
Acceleration Acceleration LREAL Positive number DEI Hire ) pE.EIf\,' acce er.a on )
field (Unit: travel unit/second?) **
Decelerati R ired | Specify deceleration **
Deceleration eceleratio LREAL Positive number DE Hire i DE_EIW e erla en .
n field (Unit: travel unit/second?®) **
Required | Specify jerk **
Jerk Jerk LREAL Positive number q .|:| : i s -
field (Unit: travel unit/second?) 2
Set the buffer mode between two
0: mcAborting instructions”3
1: mecBuffered 0: aborted
2: mcBlendinglow 1: buffered
BufferMode Buffer mode | MC_Buffer_Mode ) g . 0 ) .
3: mcBlendingPrevious 2: buffer at low velocity
4: mcBlendingMext 3: buffer at the previous velocity
5: mcBlendingHigh 4: buffer at the next velocity
5: buffer at low velocity

*1: For the relationship among Velocity, Acceleration, Deceleration, and Jerk, please refer to the "Parameter description of motion control

instructions”,

*2: For a detailed introduction to instruction units, please refer to the *Parameter unit of motion control instructions”.
*3: For a detailed intreduction to BufferMode, please refer to the "Buffer mode during multi-starting of the same axis".
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B Qutputvariable

Name Meaning Data type valid range Default
Done Completed BOOL TRUE or FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under control BOOL TRUEorFALSE | TRUE when the axis is under control
Commandaborted Abarted BOOL TRUEorFALSE | TRUE when the instruction is aborted
Error Error BOOL TRUEorFALSE | TRUEwhen thereisan error
Refer to "instruction error code description” for
ErroriD Error code WORD 0~65535 the meaning of the output error code value
when an instruction execution error occurs.

Instruction Test

Project Settings
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MC_MoveAbsolute, MC_MoveRelative function block test (following are the sequential steps)

a. Enable the axis and trigger the MC_MoveAbsolute function block
Result: The axis reaches 200 at a speed of 10

b. Trigger the MC_MoveRelative function block

Result: The axis reaches 400 at a speed of 15

Cc. Trigger the MC_MoveAbsolute function block again

Result: The axis reaches 200 at a speed of 10

[Note] By comparing the results, we can find that the main difference between the
MC_MoveAbsolute instruction and the MC_MoveRelative instruction is that one is based on 0 and
the other is based on the current position of the axis.
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MC_MoveAdditive (additional relative displacement

instruction)

@ Functional description

MC MoveAddiive Instance

MC_MoveAdditive
Axis
Execute

Velocity
Acceleration
Deceleration
Jerk
BufferMode

Done

ConinuousUpdale  Aclive
Distance CommandAborted

EmorlD

Busy

Emor

The control axis moves an additional distance (the value set by distance).

@Pin Description

B |nputvariable

Name Meaning Data type Valid range Default Description
) ) Required | Specify the axis number of the control
Axis Awis number USINT Depend on model . )
field axis
_ _ Execute the command when the rising
Execute Start BOOL TRUE or FALSE FALSE )
edge of the parameter is detected
ContinuousUpdate | Continuous BOOL TRUE or FALSE FALSE Reserve
update
Specify the movement distance based
i Moving Pasitive number, on the current position as the
Distance . LREAL ) 0 )
distance negative number, 0 reference point
(Unit: travel unit) *2
Target Required | Specify target velocity *2
Velocity g_ LREAL Positive number q _|:| ) fytarg . v )
velocity field (Unit: travel unit/second) *?
Required | Specify acceleration™
Acceleration Acceleration LREAL Positive number q _|:- ) fy . .
field (Unit: travel unit/second?) **
Decelerati R ired | Specify deceleration ™
Deceleration ecelerato LREAL Positive number D',:_I wire ) pcl|:|f\,' e cr.a en )
n field {(Unit: travel unit/second?®) *
Required | Specify jerk **
Jerk Jerk LREAL Positive number q .|:| . i - .-
field (Unit: travel unit/second?) **
Set the buffer mede between two
0: mcAborting instructions™3
1: mcBuffered 0: aborted
2: mecBlendinglow 1: buffered
BufferMode Buffer mode | MC_Buffer_Mode . & . 0 N .
3: mcBlendingPrevious 2: buffer at low velocity
4: mcBlendingNext 3: buffer at the previous velacity
5: mcBlendingHigh 4: buffer at the next velocity
5: buffer at low velocity

*1: For the relationship among Velocity, Acceleration, Deceleration, and Jerk, please refer to the "Parameter description of motion control

instructions”,

*2: For a detailed introduction to instruction units, please refer to the “Parameter unit of motion controf instructions ",
*3: For a detailed introduction to BufferMode, please refer to the "Buffer mode during muilti-starting of the same axis".
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B Outputvariable

Name Meaning Data type Valid range Default
Dane Completed BOOL TRUE or FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under control BOOL TRUEorFALSE | TRUEwhen the auis is under control
Commandaborted Aborted BOOL TRUE or FALSE TRUE when the instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when there is an ermr
Refer to "instruction error code description” for
ErrorlD Error code WORD 0~65535 the meaning of the cutput error code value
when an instruction execution error occurs.

MC_MoveSuperimposed (superimposed relative
displacement instruction)

@ Functional description

The control axis adds a relative displacement based on the current motion.

@Pin Description

B nputvariable

Name Meaning Data type Valid range Default Description
. . Required | Specify the axis number of the contral
Aais Axis number USINT Depend on model . )
field axis
_ _ Execute this instruction when the rising
Execute Execute BOOL TRUE or FALSE FALSE . .
edge of this parameter is detected
. Continuous _ _
ContinuousUpdate BOOL TRUE or FALSE FALSE Reserved
Update
Specify the t | dist from th
. Additional Positive number, pecify c'. r.a\u'c stance from the
Distance . LREAL . v] current position
distance Megative number, 0 I e
[Unit: Travel unit)*?
Target Required | Specify the target velocity *:
Velocity g. LREAL Positive number q .|:| . fy g, k4
velocity field (Unit: Travel unit/s)*2
. Acceleration . Required | Specify the acceleration rate **
Acceleration LREAL Positive number . o _—
rate field (Unit: Travel unit/s?)*2
. Deceleratio . Required | Specify the deceleration rate *!
Deceleration LREAL Positive number . o . R
n rate field (Unit: Travel units/s?)**
Required | Specify the jerk*?
Jerk Jerk LREAL Positive number q _|:| . fy ! ) ;
field (Unit: Travel units/s?)**

*1: For the relation among Velocity, Acceleration, Deceleration and Jerk, please refer to "Parameter description of motion control

instructions ",

*2: For details of the instruction units, please refer to "Parameter unit of motion control instructions "

B Qutputvariable

Name Meaning Data type Valid range Description
Done Completed BOOL TRUE or FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under control BOOL TRUE or FALSE TRUE when the axis is under control
Commandabarted Aborted BOCL TRUE or FALSE TRUE when the instruction is aborted
Error Error BOCL TRUE or FALSE TRUE when there is an error
Error code Refer to " instruction error code description” for
ErroriD WORD 0~65535 the meaning of the output error code value
when an instruction execution error occurs.
. Covered distance Positive number, The distance that the command control axis
CoveredDistance LREA . : . L
Wegative number, 0 has moved after this instruction is executed.
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MC_HaltSuperimposed (Terminate superimposed
displacement instruction)

@ Functional description
Terminates superimposed displacement (terminates MC_HaltSuperimposed instruction).

@Pin Description

B Inputvariable

Name Meaning Data type Valid range Default Description
Axis Axis number USINT Depend on model Required Sp.mlfg,' the axis number of the control
field axis
Execute Execute BOOL TRUE or FALSE Fase | et this imstruction when the riing
edge of this parameter is detected
Decelerati Required | Specify the decelerati te *!
Deceleration erleration LREAL Positive number equire ) Pef:lfy ¢ Eﬂf—‘ Fration rate
rate field (Unit: Travel unit/s?)*?
Required | Specify the jerk™
Jerk Jerk LREAL Positive number )
field (Unit: Travel unit/s)*2

*1: For the relation among Deceleration and Jerk, please refer to “Parameter description of motion control instructions .
*2: For details of the instruction units, please refer to "Parameter unit of motion control instructions”.

B OQutputvariable

Name Meaning Data type Valid range Description
Done Completed BOOL TRUE or FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under control BOOL TRUE or FALSE TRUE when the axis is being controlled
CommandAborted Aborted BOOL TRUE or FALSE TRUE when the instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when an error occurs
Refer to "instruction error code description” for
ErrorlD Error code WORD 0~65535 the meaning of the output error code value
when an instruction execution error occurs.
Instruction Test
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MC_MoveAdditive, MC_MoveSuperimposed, MC_HaltSuperimposed function block test (the
following are sequential steps)

The first one: MC_MoveAdditive function block test
a. Enable the axis, return to the original position first, and trigger the MC_MoveRelative instruction
Result: The axis runs at a speed of 10

b. Then trigger the MC_MoveAdditive instruction
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Result: This function block interrupts the executing MC_MoveRelative instruction, the axis runs ata
speed of 20, and finally reaches a displacement of 500.

[Explanation] After the MC_MoveRelative function block is interrupted, the unfinished
displacement will be completed by the MC_MoveAdditive instruction, and finally reach the position
of 200+300=500 .

Second: MC_MoveSuperimposed function block test

a. Enable the axis, Homing first, and trigger the MC_MoveRelative instruction
Result: The axis runs at a speed of 10

b. Then trigger the MC_MoveSuperimposed instruction

Result: This function block does not interrupt the executing MC_MoveRelative instruction. The axis
runs at a speed of 30 and finally reaches a displacement of 500.

[Note] Triggering the MC_MoveSuperimposed instruction does not affect the currently executing
MC_MoveRelative instruction. The speed and displacement are the sum of the two instructions.
The speed will run at 10 + 20 = 30, and the final position will be 200 + 300 = 500 .

The third type: MC_HaltSuperimposed function block test

a. Enable the axis, Homing first, and trigger the MC_MoveRelative instruction
Result: The axis runs at a speed of 10

b. Trigger the MC_MoveSuperimposed instruction

Result: The axis runs at a speed of 30

c. Trigger the MC_HaltSuperimposed instruction

Result: The axis continues running at speed 10 and then stops.

[Note]: The MC_HaltSuperimposed instruction is only used for the MC_MoveSuperimposed
instruction. Therefore, triggering this instruction will not affect the currently executing
MC_MoveRelative instruction. The final displacement is the 200 of the MC_MoveRelative
instruction plus the displacement of the MC_MoveSuperimposed instruction . The displacement of
the MC_MoveSuperimposed instruction can be seen in the covered distance of this pin.

. Interrupt .
. Speed Displacement Run without
Instruction . . the current . .
Superposition Superposition . . instructions
instruction

Equivalent to
MC_MoveAdditive No Yes Yes relative
displacement

Equivalent to
MC_MoveSuperimposed Yes Yes No relative
displacement
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