M Series Tutorial_ Homing

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.
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Sysctrl Studio project basic configuration

Basic settings
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[Add slave station] >> [Add servo axis] >> [Related equipment] >> [Mechanism parameter setting]

Homing Instruction

MC_Home
MC_Home_Instance
MC_Home
Axis Done
Execute Busy
Position Active

BufferMode CommandAborted

Error
ErroriD

@ Functional description
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This command controls the axis to return to its origin position according to the specified mode.
After returning to the origin position, the axis position becomes the value specified by Position. It
is worth noting that this command is used to trigger the driver's own homing function. The
corresponding signal must be connected to the driver according to the homing function

requirements. The homing mode and homing speed can be set in the axis configuration section of
the software. Specific parameter settings and status can be referred to in the table below.

@Pin Description

B Inputvariable

Name Meaning Data type Valid range Default Description
Axis Required
fis USINT Depend on model Eq Specify the axis number of the control axis
number field
Execute the instruction when the rising edge of
Execute Start BOOL TRUE or FALSE FALSE )
the parameter is detected
. The set position of the axis after finding the
. Home Megative number, -
Position . LREAL o 0 origin
position positive number, 0 o I
(unit: travel unit) **
Buffer
BufferMode mode MC_Buffer_Mode 0: Reserved 0 Reserved

*1: For a detailed introduction to instruction units, please refer to the “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
. Under -
Active BOOL TRUE or FALSE TRUE when the axis is under control
control
CommandAborted Aborted BOOL TRUE or FALSE TRUE when an instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when there is an error
Refer to " instruction error code description” for the
ErroriD Error code WORD 0~65535 meaning of the output error code value when an instruction
execution error occurs,

Instruction Test

TRUE —{EnablePostive Activel—
TRUE —{EnableNegative Error|—
—{Bufferiode

ErmoriD|—

- Pl

MC_Home0

bHome —Execute

MC_Home
END

Done—

Busy[—

Ermorf—

MC_Home function block test

VAR # MC_Power® MC_Power
2 VAR ¢ bPower BOOL
VAR ¢ MC_Home@ MC_Home
VAR ¢ bHome BOOL
- Fig:
1]
MC_PowerD
MC_Power
N ENO|——
1 =—jaxis Status |—
bPower —Enabile Busyp—
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a. Select mode 19 for the servo axis parameters to return to their original state. Set the origin
return start speed to 838860 pulses per second and the origin return approach speed to 83886
pulses per second. Enable the axis and trigger the MC_Home function block.

Result: The servo enters the homing mode. The axis searches for the origin signal in the forward
direction at a speed of 36 (0.1 rpm). After encountering the origin signal, it decelerates and stops.
Then it runs in the reverse direction at a low speed. After detecting the falling edge of the origin
signal, it stops and sets the origin.

b. After triggering the MC_Home function block, read PDO16#6061
Result: The control mode of the 16#6061 drive is displayed as 6.

[Description] The MC_Home instruction triggers the internal return to origin function of the servo
drive.

MC_HomeWithParm (return to origin with specified
parameters)

@ Functional description

This command controls the axis to return to its home position according to the mode set in
HomeMode. After returning to home, the axis position changes to the value specified in Position.
This command triggers the drive's own homing function. The corresponding signal must be
connected to the drive according to the homing function's requirements. After executing this
command, the servo's homing mode, homing speed, and acceleration are modified. For specific
parameter settings and status, refer to the table below.

@Pin Description
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B Inputvariable
Name Meaning Data type Valid range Default Description
Specify the axis number of the control
Fodis Axis number USINT Depend on model | Required field P_ fy
axis
Execute the instruction when the rising
Execute Start BOOL TRUE or FALSE FALSE )
edge of the parameter is detected
Control the way the specified axis finds
HomeMode Homing mode USINT 1-35 Required field - y P

the origin

" . Megative number, The set position of the axis after finding

Position Home position LREAL . 0 . .
positive number, 0 the origin (unit: travel unit) **
. Starting speed of . Set the speed when searching for the
SpeedTaSwitch . UDINT Positive number, 0 .
homing origin
Homing approach The speed at which deceleration stops
SpeedToZero &2pp UDINT Positive number, 0 P . . ¥
speed after encountering the home signal
Acceleration when Acceleration from stationary to
Homefcc searching for the UDINT Positive number, 0 reaching the origin and returning to
origin the starting velocity
BufferMode Buffer mode MC_Buffer_Mode 0: Reserved 0 Reserved

*1: For a detailed of instruction units, please refer to the “Parameter unit of motion control instructions®.

B Outputvariable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE or FALSE TURE when the instruction execution is completed
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Under BOOL TRUE or FALSE TRUE when the axis is under control
control
Commandaborted Aborted BOOL TRUE or FALSE TRUE when an instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when there is an error
Refer to " instruction error code description” for the
ErrorlD Error code WORD 0~65535 meaning of the output error code value when an instructien
execution emor occurs.
Instruction Test
Project Settings
MC_Power(
MC_Power
EN ENQ f——
1 = A Status —
bPower = Enable Busy =~
TRUE —|{EnablePosiive Active
TRUE —{EnableMegative Errorf—
—BufferMode  ErrorD —
v P2
MC_HomeWithPammi
MC_HomeWithParm
1EN END
1 —Axis Done —
bHome2 —Execute Busy—
15 —HomeMode Actrep—
0 —|Poston Command#borted —
200000 —SpeedToSwikch Emorp—
20000 —|SpeedToZero ErroriD —
2000000 —{HomeAcc
—ButferMade
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MC_HomeWithParm function block test

a. Function block input parameters return to the original mode selection mode 19, set the origin
return start speed to 200,000 pulses per second, the origin return approach speed to 20,000
pulses per second, enable the axis, and trigger the MC_HomeWithParm function block.

Result: The servo enters the homing mode and searches for the origin signal in the forward
direction at a speed of 8.58 (0.02 rpm). It decelerates and stops when it encounters the origin
signal, then runs in the reverse direction at a low speed. It stops when it detects the falling edge of
the origin signal and sets the origin.

b. After triggering the MC_HomeWithParm function block, read PDO16#6061
Result: The control mode of the 16#6061 drive is displayed as 6.
[Description]

The MC_HomeWithParm command performs essentially the same actions as the MC_Home
command, differing only in how the return parameters are set. The MC_HomeWithParm
command is more flexible, allowing users to modify parameters such as the return method and
speed on devices such as touch screens.

MC_HomeByPLCIO (Homing by controller)

MC_HomeByPLCIO_Instance

MC_HomeByPLCIO
—{ Axis Done p—
—{ Execute Busy p—
—{ Position Active |—

— HomeMode CommandAborted |—
—{ HomeSignal Error p—
— ZPhaseSignal ErroriD }—
—{ NegaLimitSignal
— PosiLimitSignal
- VelocityFast

—1 VelocitySlow

— Acceleration

— Deceleration

—1 Jerk

— BufferMode

— Options
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@ Functional description

This command controls the axis to return to its home position according to the mode specified

by HomeMode. After returning to the home position, the axis position becomes the value

specified by Position. The command has 15 HomeMode homing modes: Modes 17 through 30,

and Mode 35. Note that this command is a controller homing function, requiring the
corresponding signal to be connected to the controller according to its homing function

requirements. For specific parameter settings and status, refer to the table below.

B Inputvariable

Name Meaning Data type Valid range Default Description
. ) Required . . .
Ais Axis number USINT Depend on model feld Specify the axis number of the control axis
=
Execute the instruction when the rising edge of
Execute Start BOOL TRUE or FALSE FALSE .
the parameter is detected
» . Megative number, The set position of the axis after homing
Position Home position LREAL . a o .
positive number, 0 {unit: travel unit)
Different modes of homing
HomeMode Home mode INT 17~30. 35 0 For details, please refer to Appendix 1 Homing
modes
When the rising edge of this parameter is
detected, the axis executes corresponding
HomeSignal Home signal BOOL TRUE or FALSE FALSE | actions based on different homing modes
{this signal needs to be connected to the
controller)
ZPhaseSignal Z-phase signal BOOL TRUE or FALSE FALSE | Mot available for now
When the rising edge of this parameter is
o Megative limit detected, the axis executes corresponding
MegaLimitSignal X BOOL TRUE or FALSE FALSE . i X o
signal actions based on different homing modes (this
signal needs to be connected to the controller)
When the rising edge of this parameter is
Positive limit detected, the axi t di
PosiLimitSignal mafve fimi BOOL TRUE or FALSE FALGE | DETECTed, the aus executes comesponding
signal actions based on different homing modes (this
signal needs to be connected to the controller)
Starting veloci Megative number,
VelocityFast B _ o LREAL g . ' ] Set the velocity when searching for the erigin
of homing positive number, 0
Homi
. oming Megative number, The velocity at which deceleration stops after
VelocityLow approach LREAL L. [u} A .
. positive number, 0 encountering the home signal
velocity
. ) Megative number, Specify acceleration *!
Acceleration Acceleration LREAL 0

positive number, 0

(Unit: travel unit/second?) *2




. . Megative number, Specify deceleration *
Deceleration Deceleration LREAL . 0 ) .
positive number, 0 {Unit: travel unit/second?) *2
Megative number, Specify jerk *1
Jerk Jerk LREAL g_, ' 0 g . Wi )
positive number, 0 (Unit: travel unit/second®) =
MC_Buffer_Mo
BuffMode Buffer mode - 4 - 0: mcAborting 0 Reserved
¢
Options Reserved Reserved Reserved Reserved |Reserved

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

fnstructions "

*2: For a detailed introduction to instruction units, please refer to the “Parameter unit of motion controf instructions”.

B OQutputvariable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE or FALSE TRUE when jogging stops
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
. Under ..
Active BOOL TRUE or FALSE TRUE when the axis is under control
control
Commandaborted Aborted BOOL TRUE or FALSE TRUE when an instruction is aborted
Error Error BOOL TRUE or FALSE TRUE when there is an error
Refer to " instruction error code description’ for the meaning
ErrorlD Error code WORD 0~65535 of the output error code value when an instruction execution
EITor oCCurs.
Instruction Test
Project Settings
| MC_HomeByPLCIOOD
MC_HomeByPLCIO
1 = Axis Done p—
bHome3 —{Execute Busyp—
0 =—{Foson Active p—
18 ——{HomeMode CommandAborted —
bHomeSignal —{HomeSignal Error f—
—{ZPhaseSignal ErrorD —
—{NegaLmitSignal
=—PosiLimitSignal
50 —{VeloctyFast
5 = VelociySlow
1000 —jAcceleration
1000 =—={Deceleration
10000 —{Jerk
= Bufferiode
= Options

MC_HomeByPLCIO function block test (following are the sequential steps)
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a. Function block input parameters return to original mode, select mode 19, set the origin return
start speed to 50 user units per second, the origin return approach speed to 5 user units per
second, enable the axis, and trigger the MC_HomeByPLCIO function block.

Result: The servo motor starts searching for the origin, searching for the origin signal in the
forward direction at a speed of 50 (0.14 rpm). It decelerates and stops when it encounters the
origin signal, then runs in the reverse direction at a low speed. It stops when it detects the falling
edge of the origin signal, and the origin is set.

b. After triggering the MC_HomeByPLCIO function block, read PDO16#6061 multiple times

Result: When the servo motor is searching for the origin after the command is triggered, the value
of 16#6061 is 8. After the origin is found, the value of 16#6061 is 6.

[Explanation]

The MC_HomeByPLCIO instruction performs basically the same actions as the previous two
instructions, but the origin and limit signals are connected to the controller. The servo motor's
home action is controlled by the controller. Only after finding the origin position will the servo's
No. 35 home method (with the current position as the origin) be triggered.

MC_SetPosition (Set Axis Position)

MC_SetPosition_Instance

MC_SetPosition
Axis Done

Execute Busy

Position Error
Relative ErroriD
ReferenceType

ExecutionMode

@ Functional description

This command sets the axis position to a specified value. The following features are important: 1.
This command only modifies the axis position, not the drive position; 2. This command has no
effect on the currently executing motion, but does affect subsequent commands; 3. The axis does
not actually move during the execution of this command. For detailed parameter settings and
status, refer to the table below.

@Pin Description
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B |nputvariable

Name Meaning Data type Valid range Default Description
. . Required . . .
Hodis Axis number USINT Depend on model feld Specify the axis number of the control axis
Execute this instruction when the rising
Execute Execute BOOL TRUE or FALSE FALSE . .
edge of this parameter is detected
Target Paositive number, Negative Specify the target position
Paosition g LREAL e ] P _ﬂ' & X P
position number, 0 {Unit: Travel unit)
Relative Specifies the relative position type
Relative position BOOL TRUE or FALSE FALSE | TRUE: Relative
selection FALSE: Absolute

Specifies the position type
Position type MC_ Refe 0: mcCommandPosition P P P

ReferenceType N . 0 0: Command position
selection renceType | 1: mcActualPosition o
1: Actual position
. Execution Reserved (This input pin can be left unfilled
ExecutionMode Reserved Reserved Reserved | . .
mode with variables or constants)

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
Error Error BOOL TRUE or FALSE TRUE when there is an 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

Tay
WC_Powar
MC_Posser
EN END p——
1 e ] Slatus—
bBPoveer —{Enabie Busy f—
TRUE —{EnabuPoakive  Actvi—
TRUE —{EnabieMegnive  Enrorf—
ButferViode ErmriDf—
* [
WG SaiPoaiion]
WC_SatPasilian
EH ERD ——

MC_SetPosition function block test

a. Check the command position and actual position in the axis status before executing the
MC_SetPosition instruction

Result: The command position and the actual position are not 0.
b. Read the PDO16#6064 position feedback value before executing the MC_SetPosition instruction
Result: The position feedback value of 16#6064 is also not 0.

c. After executing the MC_SetPosition instruction, check the command position and actual position
in the axis status
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Result: The command position and the actual position are 0.
d. Read the PDO16#6064 position feedback value after executing the MC_SetPosition instruction
Result: The position feedback value of 16#6064 is still not 0.

e. Execute the MC_HomeByPLCIO instruction again and read the PDO16#6064 position feedback
value.

Result: The position feedback value of 16#6064 is 0.
[Note]

The MC_SetPosition instruction only modifies the command position and actual position on the
controller side, and does not affect the PDO feedback value of the drive
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