
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-Y7FB040A-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.

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 
]
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Use of encoder and probe instructions  

Use of encoder  
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① 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."

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)  
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① 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 .

②Pin Description  
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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.

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

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)  

① 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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②Pin Description  
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Instruction Test  

Encoder axis position capture project settings
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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.

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  

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.

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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