(Pulse Axis) How to Move a Servo Motor

This tutorial uses the M controller HCM511S-32MT4-D and servo HN-Y7FAQ40A-S.
Pulse Wiring Introduction

(1) Y7S pulse servo

[Internal Enable Wiring] Servo Enable Parameter Settings (using DI1 terminal as an example): DI
function code 1 is the servo enable function code, so configure DI1 with function code 1. Setting
Pn50A.1 to 7 indicates that the servo ON (/S-ON) is always fixed to "valid," meaning the servo is

enabled upon power-up.
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[External Enable Wiring] Servo Enable Parameter Settings (using DI1 terminal as an example): DI
function code 1 is the servo enable function code. Configure DI1 with function code 1. The DI

common terminal is pin 47, connected to 24V. Set Pn50A.1 to the parameter of the corresponding
pin (using 0 as an example here), indicating that the pin is giving a signal and the servo is enabled.
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(2) X5EA servo

[Internal enable wiring] Servo enable parameter setting (taking DI1 terminal as an example): DI
function code 1 is the servo enable function code, and DI1 is configured with function code 1.
Setting P04.11 to 1 means that the servo is enabled upon power-up.
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[External Enable Wiring] Servo Enable Parameter Settings (using DI1 terminal as an example): DI
function code 1 is the servo enable function code. Configure DI1 with function code 1. The DI
common terminal is pin 11, connected to 24V. Setting P04.11 to O indicates that the DI1 terminal
receives a signal and the servo is enabled.
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(3) X2EA servo

B
731a
24V
24v
24V
{RIAR fEEAES | R
%3
AE
24V
ov
Hilka

_, "o en

'

1 43 °

X

b ;
o &y | uggo
182 ;
See
B2E 24—
| 38 o c
- e - o
elee
e es Lo‘
o) - d
L AR ] L
-l )
I‘ 1]

—a
QL
< &

=
<
._1.-

[Internal enable wiring] Servo enable parameter setting (taking DI1 terminal as an example): DI

function code 1 is the servo enable function code, and DI1 is configured with function code 1.
Setting P04.11 to 1 means that the servo is enabled upon power-up.
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[External Enable Wiring] Servo Enable Parameter Settings (using DI1 terminal as an example): DI
function code 1 is the servo enable function code. Configure DI1 with function code 1. The DI
common terminal is pin 11, connected to 24V. Setting P04.11 to 0 indicates that the DI1 terminal
receives a signal and the servo is enabled.
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Sysctrl Studio project configuration

Basic settings:

Step 1: Hardware Setup

Double-click to open the software Sysctrl Studio and create a new project. Click [Hardware
Settings] >> [High-speed Pulse Output] >> [High-speed Output Channel 1]
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Step 2: Add a pulse axis

Click [Motion Control] >> [Axis Settings] >> right click on the blank space and click [Add Pulse
AXis]
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Step 3: Associate the device

[Pulse output channel] Select high-speed output channel 1
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Step 4: Mechanism parameter configuration
[1]1 Number of pulses per motor revolution

For example: the corresponding parameter (the number of command pulses required for the
motor to rotate one circle) is set to 10000

@Y7S pulse servo

Set the electronic gear ratio. Y7EA is equipped with a 23-bit motor and 10,000 pulses per
revolution. The relevant parameters are set as follows:

Set Pn20E (Electronic Gear Ratio - Numerator) to 8388608 and Pn210 (Electronic Gear Ratio -
Denominator) to 10000

@X5EA servo

Set the number of command pulses required for the motor to rotate one circle. 10,000 pulses are
required for one circle. The relevant parameters are set as follows:

P00.08 is set to 10000
®X2EA servo

Set the number of command pulses required for the motor to rotate one circle. 10,000 pulses are
required for one circle. The relevant parameters are set as follows:

P00.08 is set to 10000
[2] Working distance per revolution

For example, if the screw pitch is 10mm, the mechanism lead is 10mm, and the unit is mm. In the
motion instruction, the unit of the position parameter is mm, and the unit of the speed parameter
is mm/s.

[3] Reducer output speed, [4] Reducer input speed



For example, if the speed ratio of the reducer is 10:1, the output speed is set to 1 and the input

speed is 10.
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Programming control of motor operation

Note: The pulse axis cannot be enabled or disabled in the jog debugging interface. You need to
enable the servo before testing in the jog debugging interface.

(1) Click [Jog] and enter the appropriate jog speed, acceleration, and deceleration in the jog
window.
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(2) Enter the monitoring state. Click [Forward] or [Reverse], and the current axis status information
will be displayed in the axis status window.

Programming control of motor operation

(1) When you create a new project, there will be a default POU. The default task type is event
trigger, and the default event selection is motion event. The motion control function block needs
to be called in the motion event type to function properly. If there is no motion event task, the
program-free control of the motor's running part will not function properly.
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(2) Set the enable variable
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(3) Add a network



B (oash) iHERBIEER - Sysctd Studio 2.1
Fl  EEE TIEP) &8 sy IHRm  #ehH

Ak W AF e B

1k 4% AT 4

(5) Set the MC_Jog function block input pin



B Inputvariable

Name Meaning Data type Valid range Default Description
Auis Axis number USINT Depend on model | Required field | Specify the axis number of the control axis
JosT d Jog BOOL TRUE or FALSE FALSE Set to TRUE, control the axis to move forward
ogrorwar forward or Set to FALSE, stop forward movement
JosBackward log BOOL TRUE or FALSE FALSE Set to TRUE, control the axis to move backward
pghackwa backward er Set to FALSE, stop reverse movement
Target Specify target velocity ™!
Velocity rg_ LREAL Positive number | Required field P . fytarg ) kil
welocity {unit: travel unit/second) *2
. ) . . Specify acceleration **
Acceleration | Acceleration LREAL Paositive number | Required field ) )
{unit: travel unit/second?) *?
Specify deceleration **
Deceleration | Deceleration LREAL Positive number | Required field P ) fy )
(unit: travel unit/second?) **
Specify jerk *
Jerk Jerk LREAL Positive number | Required field pecify]

{unit: travel unit/second?) *2

*1: For the relationship among Velocity, Acceleration, Deceleration, and Jerk, please refer to the “Parameter description of motion control
instructions”.
*2: For a detailed intreduction to instruction units, please refer to the "Parameter unit of motion control instructions "

B Outputvariable

MName 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
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 emor oCcurs.

Right click on the function block and select Create Input Variable

Emees #%wes [EPoU |

L)

Delete
Ctrl+K

BANEEER Ctrl+Alt+K

BAERERGEN) Ctrl+Shift+K

A baER

BN ERER

=3

Set initial values for some variables in the function block
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MC_Jog@

MC_JogB_Axis
MC_Jogl_JogForward
MC_JogB_JogBackward
MC_JogB_Velocity
MC_JogB Acceleration
MC_JogB_Deceleration
MC_Jog@ Jerk

(6) Download the project to the controller, enter the monitoring state, and perform testing.

POU (PG)

B (modsa) HERENEHER" - Syscul Studio 2.1

EEEC) I8mMm #®anH

¥t wma= | [Hprou

¢ Rk
& ¢ MC_Jogd

@ MC_Jog@_Decelera
& MC_Jog@_Jerk

VAR ¢ MC_Jog@_Axis

VAR # MC_Jog@_JogForward
& VAR # MC_Jog@_logBackward
7 VAR » MC_Jog@_Velocity
& VAR ¢ MC_Jog@_Acceleration
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USINT
BOOL
BOOL
LREAL
LREAL
LREAL
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WC_Jogd_lerk 10000

2 MC_Jog0
MC_Jog
MC_Jogh_Axis| 1 —jAxis
MC_Jog0_JogForward m— JogForward
MC_JogO_ | Fause o o
MC_Jog0_Veiocty 10 —Jvencty
WMC_JogO_Acceleration 1000 —{acceieration
MC_logD_Deceleration 1000 —{Deceleration
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