M Series Tutorial_Encoder Axis Usage
and Probe Command Introduction

Software: Sysctrl Studio (PLC programming software 2.4.0.1705)
Hardware: M series controller (taking M511S as an example 2.01.03)
Servo (taking HN-Y7FBO40A-S as an example)

encoder

Wiring Connections

This tutorial uses the M controller HCM511S-32MT4-D, servo HN-Y7FB040A-S, and encoder. The
connection method is shown in the figure below.

B GOG1 - Sysctrl Studio 2.4.0.1705 - a ®
7 = ® 48 Bl

Sysctrl Studio project basic configuration

Basic Settings

[ Hardware Setup ] >> [ High-speed pulse input] >> [ High-speed counting channel] >> [ High-speed
pulse input] >> [ Resolution ] >> [Add encoder axis ] >> [Select channel ] >> [Input axis parameters
]


af://n0
af://n6
af://n9

" it 4 &b 4B @i &b aB a 4B
.5 aF & P &F 4F 41 4F aF af

At8: 10.0; B 0.1
5

ceii WS
- R Az O

PR fEEa

L=
e

T i

.
1000.000 g
F
1

]
1

0 (&
"

[3] FTEH S e
ra] R 36




BiEwm | Sz | 2

2 B0 A R

i 4 v

i FT U0 T
O HEET, o EITEL,

360.000 [E]

ik

Use of encoder and probe instructions

Use of encoder
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@ Functional testing

The pulse counts are converted to user units based on the axis settings, making them easier to
use. The encoder count position can be viewed in the encoder axis settings. You can also use the
axis structure variables Axis[1].CmdPos and Axis[1].ActPos to view the encoder count position, and
Axis[1].CmdVel and Axis[1].ActVel to view the encoder axis speed. After connecting the wires,
double-click the POU to add an ST block to the grid. Enter the axis variable in the program so that
the project can obtain the encoder counts. Download the project to the controller and click
"Online Rotation Encoder Movement."
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Probe instruction applications

The probe function, also known as the position latch function, enables position control based on
a trigger signal from a sensor input, recording (latching) the axis position at the time of the trigger
signal. This function is commonly used in applications requiring high position accuracy, such as in
packaging equipment like pillow packaging machines, filling machines, and labeling machines, and
in the printing industry, such as roller printing machines, paper cutters, and code printers.

MC_TouchProbe (lock axis position)

MZC_TouchFrobe_Instance
MC_TouchProbe

—] Axis Done —
— Execute Busy | —
— Triggerinput Addive —
— Windowonly CommandAboried—
— Firstops Error p—
—Lastops ErroriD, }—
— Mode RecordedPosition (—

— Mask
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@ Functional description

This instruction records the feedback position of a specified axis at the moment a trigger signal

occurs. The specified axis can be a servo axis or an encoder axis. When Execute changes from
FALSE to TRUE, the instruction executes according to the specified input variables. When the

specified trigger condition is triggered, the position is output to RecordedPosition (locked

position), and the instruction completes execution .

@Pin Description

B Inputvariable

Name Meaning Data types Valid range Default Description
Required | Specify the axis number of the control
fois Axis number USINT Depends on model q p. fy
field axis
Execute this instruction when the risin
Execute Execute BOOL TRUE or FALSE FALSE . . E
edge of this parameter is detected
O:meTriggerinput_I0 This input va riaﬁble islo.nly.valil:l when
LmcTriezerinout 1L the encoder axis position is recorded,
i BEEnnpuUt i.e., when Mode is set to 0 and 1.
Tri ot ? Tri i out. [7 If this input variable is set to 0, the
Triggerinput rlggcr.lrupu MC_Triggerinput | me r}gger_lnpu - 0 controller input channel 3%1X0.0 is used
condition B:mcTriggerinputl _I10 R . el
QmeTri iroutl 111 to lock the encoder axis position; if this
‘mcTriggerinpu
ggernputl input variable is set to 1, the controller
I;S-:chriggerTnputl_l? input channel '?ﬁIKD_J. i.s used to lock
the encoder axis position
Windowonly Window only BOOL Reserved Reserved | Reserved
Firstops First position LREAL Reserved Reserved | Reserved
Lastops Last position LREAL Reserved Reserved | Reserved
This input variable is used to set the
made for triggering the locking of the
axis position.
0: Mode 0™
The position of the encoder axis is
reccorded by the rising edge of the
controller's input channel, which input
Mode Mode INT 0. 1. 5. 6 0 channel is specified by the input

variable Triggerinput.
RecordedPosition is the position of the
controller's encoder interface after
receiving the number of pulses
converted by the axis. parameters.

1: Mode 1"

The position of the encoder axis is
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reccorded by the falling edge of the
controller's input channel, which input
channel is specified by the input
variable Triggerinput.
RecordedPosition is the position of the
controller's encoder interface after
receiving the number of pulses
converted by the axis

5: Mode 5**

The position of the servo axis is
reccorded by the rising edge of the
input channel of the drive, the actual
position of the servo axis is determined
by the probe function of the drive.
RecordedPosition is the motor's actual
position converted by the axis
parameters.

6: Mode 62

The position of the servo axis is
reocorded by the falling edge of the
input channel of the drive, the actual
position of the servo axis is determined
by the probe function of the drive.
RecordedPosition is the motor's actual
position converted by the axis
parameters.

Mask

Mask

INT

Reserved

Reserved

Reserved

*1: When multiple MC_TouchProbe instructions use both mode 0 and mode 1, mode 0 and mode 1 cannot be specified as the same input

point.

*2: Mode 5 and Mode 6 are only supported by MS00S series and M500 series controllers.

B Qutputvariable

Name Meaning Data types Valid range Description
TRUE when the tri ignal i ted and
Done Completad BOOL TRUE or FALSE when the trigger signal is executed an
the position is recorded
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is executed
Active Controlling 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 while there is an error
Contains the error code when an error occurs
ErroriD Error Code WORD 0~65535 For the meaning of the value, please refer to
“Instruction error code”
The actual position of the latched axis when
N 3 Positive number, the signal is trlggcrec-l,-whlch is the position of
RecordedPosition Recorded position LREAL ) the motor or the position of the controller
MNegative number, 0 N
encoder interface after the number of pulses
received and converted by the axis parameters.

Instruction Test

Encoder shaft position capture project settings
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MC_TouchProbe FB test

Use the rising edge of the sensor's input point to obtain the command position and feedback
position for calculation, jog the EtherCAT axis to drive the encoder input, and observe the
captured position %IX0.2 point edge signal's command position and feedback position after
passing the sensor.
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a. Enable the EtherCAT axis, trigger the MC_Jog function block, drive the encoder axis to move, and
trigger the probe signal.



Result: When the probe signal is triggered by the sensor, the function block outputs the Done
signal. The position captured by the probe is between the command position and the feedback
position, which proves that the probe capture is not affected by the scanning cycle.

EtherCAT axis position capture project settings

10 VAR 4 MC_Power® MC_Power
11 VAR ¢ MC_Jog@ MC_Jog

12 VAR # MC_Jog® Axis USINT 2

13 VAR # MC_Jog®_JogForward BOOL

14 VAR # MC_Jog®_logBackward BOOL

15 VAR # MC_Jog@ Velocity LREAL 1

16 VAR # MC_Jog@_Acceleration LREAL 100
17 VAR ¢ MC_Jog8 _Deceleration LREAL 100
18 VAR # MC_Jog@_Jerk LREAL 10000
19 VAR ¢ |MC_TouchProbel MC_TouchProbe

268 VAR # MC_TouchProbel_Axis USINT 2

21 VAR ¢ MC_TouchProbel_Execute BOOL

22 VAR ¢ MC_TouchProbel_TriggerInput MC_Triggerinput

23 VAR # MC_TouchProbel_Windowonly BOOL

24 VAR ¢ MC_TouchProbel_Firstpos LREAL

24 VAR # MC_TouchProbel_Firstpos LREAL

25 VAR # MC_TouchProbel_Lastpos LREAL

26 VAR - # MC_TouchProbel_Mode INT 5

27 VAR ¢ MC_TouchProbel Mask INT
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MC_TouchProbe function block test

For the Y7EB-S, select probe 1. Y7EB probe 1 is DI1, CN1 pin 41. For sensor wiring, select NPN. For
a photoelectric sensor, for example, it turns ON when blocked from light.
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a. Enable the EtherCAT axis, trigger the MC_Jog function block, start the EtherCAT axis, and
trigger the sensor.

Result: When the sensor is triggered, the function block will output the Done signal, and the
RecordedPosition pin will obtain the position captured by the servo and this position is not
affected by the scan cycle.

[Explanation]:

The position captured by MC_TouchProbe is consistent with the command position and feedback
position captured by the task in the project, which proves that the probe position captured by
MC_TouchProbe is not affected by the scanning cycle .

MC_TouchProbeCyc (Cyclic lock axis position)

MC_TouchFrobeCyc_Instance
MC_TouchProbeCyc

— Axis Vaild (—
— Enable Busy p=—
— Triggerinput Active —
— Windowonly CommandAbortedi—
— Firstops Error —
— Lastops ErrorlD |—
—{Mode Touched |—
— Mask “® 'HecardedPositicni—

@ Functional description

This instruction records the feedback position of the specified axis at the moment the trigger
signal occurs. The specified axis can be a servo axis or an encoder axis. When Enable is TRUE, the
feedback position of the specified axis at the moment of triggering is output to RecordedPosition
(locked position) when the external trigger condition is met. The position is recorded once each
time the external trigger condition is triggered. The difference between this instruction and the
MC_Touchuprobe instruction is that this instruction does not require cyclic triggering execution.
When Enable is TRUE, recording the locked position prepares for the next recording of the locked
position and does not require program processing. When the MC_Touchuprobe instruction is
executed, after recording the locked position, program processing is required to trigger the
execution of this instruction again. After the instruction is executed again, the next locked position
of the axis can be recorded only when the specified trigger condition is met.
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@Pin Description

®  Inputvariable

Name Meaning Data types Valid range| Default Description
) . Required | Specify the axis number of the contral
Axis Axis number USINT Depends on model . )
field auis
Execute this instruction when the rising
Enable Execute BOOL TRUE or FALSE FALSE ) )
edpe of this parameter is detected
. . This input variable is only valid when
0:mcTriggerinput_10 ) L :
. ) the encoder axis position is locked, i.e.,
L:'mcTriggerinput_I1 .
when Mode is set to 0 and 1.
- et ? ™ T If this input variable is set to 0, the
rigger inpu s mecTriggerinpu
Triggerinput BE! . P MC_Triggerinput _gg ) put_ 0 controller input channel %:1X0.0 is used
condition B:mcTriggerinputl_|10 . L
) ) to lock the encoder axis position; if this
:mcTriggerinputl_|11 ) ) )
input variable is set to 1, the controller
input channel 3:1X0.1 is used to lock
15:mcTriggerinput]_17 P . .
the encoder axis position
Windowonly Window only BOOL Reserved Reserved | Reserved
Firstops First position LREAL Reserved Reserved | Reserved
Lastops Last position LREAL Reserved Reserved | Reserved
This input variable is used to set the
made in which the recording of the axis
position is triggered. By setting the
value of this variable, you can select
whether the recording of the encoder
axis position is triggered by the
Mode Mode INT 0. 1.5 6 ] controller’ sinput or the recording of

the servo axis position is triggered by
the driver’ sinput.

0: Mode 0**

The pasition of the encoder axis is
recorded by the rising edge of the
controller's input channel, which input
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channel is specified by the input
variable Triggerinput.
RecordedPosition is the position of the
controller's encoder interface after
receiving the number of pulses
converted by the axis. parameters.

1: Mode 172

The position of the encoder axis is
recorded ed by the falling edge of the
controller's input channel, which input
channel is specified by the input
variable Triggerinput.
RecordedPosition is the position of the
controller's encoder interface after
receiving the number of pulses
converted by the axis

5: Mode 5%

The position of the servo axis is
recorded by the rising edge of the input
channel of the drive, the actual
position of the servo axis is determined
by the probe function of the drive.
RecordedPosition is the motar’s actual
position converted by the axis
parameters.

6 Mode 8™

The position of the servo axis is locked
by the falling edge of the input channel
of the drive, the actual position of the
servo axis is determined by the probe
function of the drive. RecordedPasition
is the mator's actual position

converted by the axis parameters,

Mask

Mask INT

Reserved

Reserved

Ressrved

*1: When multiple MC_TouchProbe instructions use both mode 0 and mode 1, mode 0 and mode 1 cannot be specified as the same input

peint.

*2: Mode 5 and Mode & are only supported by M3005 series and M500 series controllers.

= Qutputvariable

Mame Meaning Data types Valid range Description
Waild Vaild BOOL TRUE or FALSE TRUE when the instruction executes normally
Busy Executing BOOL TRUE or FALSE TRUE when the instruction is acknowledged
Active Controlling BOOL TRUE or FALSE TRUE when the axis is being controlled
CommandAborted | Command Aborted BOOL TRUE or FALSE TRUE when the instruction is abarted
Error Error BOOL TRUE or FALSE TRUE while there is an arror
Contains the error code when an error accurs
ErrorlD Error Code WORD 0-65535 For the meaning of the value, please refer to
“Instruction error code”
Record position TRUE when the trigger signal is executed and
Touched l BOOL TRUE or FALSE I BEET SIEn
complete the pasition is recorded
The actual position of the locked axis at the
moment of the trigger signal, which is the
Positi ber. siti fth b the posit fth
RecordedPosition Recorded position LREAL PEtvE nUTREr prstiamn gl Hhe meatar or position atthe

Negative number, 0

controller encoder interface after the number
of pulses received and converted by the axis
parameters,

Instruction Test

Encoder axis position capture project settings
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29 VAR + MC_TouchProbeCych MC_TouchProbeCyc
W VAR * MC_TouchProbeCycd_Axis USINT 1
31 VAR + MC_TouchProbelycd_Enasble BOOL
32 VAR + MC_TouchProbeCyc®_TriggerInput MC_Triggerinput 2
33 VAR # MC_TouchProbeCyc®_Windowonly BOOL
14 VAR * MC_TouchProbelyc@® Firstpos LREAL
35 VAR # MC_TouchProbelyc@ Lastpos LREAL
% VAR + MC_TouchProbeCyc8_Mode NT @
RT3 S N m—
—
...
T WC_TouchProbeCycd

MC_TouchProbeCycd_Axa
WC_TeuchProbelyel_[nabis
WC_TouchProbeCych_Tragernpud
MC_TouchProsaCycl_Windewonly
NE_TouchProbeCyed_Firstpos
WC_TouchProbeCyct_Lastpos
MC_TouchProbeCych_bode
MC_TouchProbeCycd_Mess

MC_TouchProbeCyc FB Test

Use the rising edge of the sensor's input point to obtain the command position and feedback
position for calculation, jog the bus axis to drive the encoder input, and observe the captured

position %IX0.2 point edge signal's command position and feedback position after passing the
sensor.

y
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a. Enable the bus axis and trigger the MC_Jog function block to drive the encoder axis to
move and continuously trigger the probe signal.

Result: When the probe signal is triggered by the sensor, the function block outputs a captured
value, capturing the encoder position each time it passes the sensor. Compared to the
MC_TouchProbe function block, it enters the next capture without re-triggering .
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EtherCAT axis position capture project settings

47 VAR # MC_TouchProbeCycl MC_TouchProbeCyc

43 VAR # MC_TouchProbeCycl_Axis USINT 2
A4 VAR # MC_TouchProbeCycl_Enable BOOL

A5 VAR # MC_TouchProbeCycl_TriggerInput MC_Triggerinput

A6 VAR # MC_TouchProbelycl _Windowonly BOOL

AT VAR # MC_TouchProbeCycl Firstpos LREAL

AF VAR # MC_TouchProbelycl_Lastpos LREAL

49 VAR # MC_TouchProbeCycl_Mode

50 ____

1 MC_TouchProbeCycl
MC_TouchProbeCyc
EN ENI) [r——
HC_TouchProbelycl_Axis —Axis Valkd—
MC_TouehProbelye!_Enable —{Enable Busy —
MC_TouchProbeCyci_Triggerinput —{Triggerinput Active —
MC_TouchProbeCyel_Windowanly —Windowonly CommandAborted —
WC_TouchProbeCyci_Firsipos —{Firstpos [Error f—
WC_TouchProbeCyci_Lasipos —|Lastpos ErroscD —
ME_TouchProbeCycl_Mods —Mode Touched —
WC_TouchProbeCyci_Mask —{Mask RecordedPosition —

MC_TouchProbeCyc Test

For the Y7EB-S, select probe 1. Y7EB probe 1 is DI1, CN1 pin 41. For sensor wiring, select NPN. For
a photoelectric sensor, for example, it turns ON when blocked from light.
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a. Enable the bus axis and trigger the MC_Jog function block. The EtherCAT axis starts moving and
continuously triggers the probe signal.

Result: When the probe signal is triggered by the sensor, the function block outputs a captured
value, capturing the encoder position each time it passes the sensor. Compared to the
MC_TouchProbe function block, it enters the next capture without re-triggering .

[Explanation]

The difference between the MC_TouchuprobeCyc and MC_Touchuprobe instructions is that this

instruction does not require cyclic triggering for execution. When Enable is TRUE, after recording
the locked position, preparations are made for the next recording of the locked position, and no
program processing is required .

When the MC_Touchuprobe instruction is executed, after recording the locked position, the
program needs to trigger the execution of the instruction again. After the instruction is executed
again, the next locked position of the axis can be recorded only when the specified trigger
condition is met.
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