How to Move a Servo Motor

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 configuration

Basic Settings

Step 1: Add a slave

Double-click to open the Sysctrl Studio software and create a new project. Click [Network
Settings] >> [EtherCAT] >> right-click [Add Slave] in the blank area and select the servo slave to be
added.
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Step 2: Add Servo Axis

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

Click [Link to device...] and select the device to be linked.
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Step 4: Mechanism parameter configuration
[1]1 Number of pulses per motor revolution
Determined by the motor encoder resolution

@ Y7S servo with motor

The Y7S must be used with motors that have electronic tags (PNXXXM versions - the fourth digit
of the PN code is M ). When using a motor with an electronic tag with the Y7S, the default
resolution is 23 bits, regardless of whether the encoder is magnetic or optical.

For example:

A. P/N (first four digits): 220M >> 23-bit resolution >> 2A23=8388608



MODEL:  SV-X6MHO10A-N2CD

S/N: X192320511 P/N: 220M23X1925000000000

P: 100W

n MAX: 6500rpm

Mo 03Nm | In: 11A

n N:

3000rpm

V:AC220-260V | IP3

Ambient:40 I Ins.class:F
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B. P/N (first four digits): 671M >> 23-bit resolution >> 2A23 = 8388608

MODEL: ~ SV-X2MHOLOA-N2LA

S/N: 82023009291

P/N: 671M23824 45000000000

P: LOOW

n MAX: 5000rpm

Mn: 127Nm

[ i 24

n N: 3000rpm

V- AC220-200V, | P67

Ambient40 ] Ins.class:F
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@ X series driver with motor

The resolution of the electronic tag motor (magnetic encoder) paired with the X-series driver
remains at 17 bits due to consideration for existing customer applications. The resolution of the
electronic tag motor (optical encoder) paired with the X-series driver is 23 bits. The encoder
specifications can be determined by the naming convention and then mapped to the number of

pulses.
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For example:

A. SV - X6MHO10A - N2CD: D>>23 BIT absolute value>>2123 = 8388608

MODEL:  SV-X6MHO10A-N2CD

S/N: X192320571 __P/N: 220M23X1925000000000
P: 100W n MAX: 6500rpm
Mo 03Nm | In: 11A n N 3000rpm
V:AC220-260V | P61 [ Ambient40 | insclass

B. SV - X2MHO40A - N2LA : A>>17 BIT absolute value>>2/17 = 131072



MODEL:  SV-X2MHD4O0A-NZLA
S/N. 82023009291 __P/N: 611M2302445000000000

© P: 40OW n MAX: 5000rpm

© Mo 120 | 20 n N 3000rpm
V:AC220-200V. | P67 | Anbient40 | ns.classF

[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]1 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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The parameter configuration completion interface is as follows
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Programming-free control of motor operation

(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 [Axis Enable], and after successful enablement, click [Forward]
or [Reverse]. The current axis status information will be displayed in the axis status window.

(3) After the test, you can click [Axis Disable]

Programming control of motor operation

(1) Open the 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 be
used normally.

If there is no motion event task, the programming-free control of the jog of the motor's running
part cannot be used normally.
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(2) Insert the MC_Power function block
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The software will automatically instantiate the function block
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(3) Set the MC_Power function block input pin

B Inputvariable

Name Meaning Data type Valid range Default Description
Axis Reguired
Auis USINT Depend on model q Specify the axis number of the control axis
number field
. Set to TRUE, control axis enters operating state
Enable Effective BOOL TRUE or FALSE FALSE . .
Set to FALSE, release the axis's operating status
EnablePositi Positive BOOL TRUE or FALSE FALSE Set to TRUE, allow axis forward rotation
nableresitive effective or Set to FALSE, prohibit axis forward rotation
. Negative Set to TRUE , allow axis reverse rotation
EnableNegative . BOOL TRUE cor FALSE FALSE S .
effective Set to FALSE , prohibit axis reverse rotation
Buffer 0: meaborting When Enable changes from TRUE to FALSE, the
BufferMode MC_Buffer_Mode a . . .
mode 1: mcBuffered specified axis is released from operating state
B OQutputvariable
Name Meaning Data type Valid range Description
TRUE when the axis state has entered the operating state
Status Operable BOOL TRUE or FALSE . . .
FALSE when the axis state is in the released operating state
Busy Executing BOOL TRUEorFALSE | TRUE when the instruction is executed
Active Under control BOOL TRUE or FALSE TRUE when the axis is under control
Error Error BOOL TRUE or FALSE TRUE when there is an error
Refer to " instruction error code description” for the meaning of the
ErroriD Error code WORD 0~65535 ) . .
output error code value when an instruction execution errar occurs,

Users can set variables directly at the pins, and the variables will be automatically declared
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Or right-click the function block and click Automatically create input variables

1 f H MC_Powerd

q

pOWer_on
e
77

e

Delete

Ctrl+K
BAEEES Ctri+Alt+K
BAEHEREI Ctrl+Shift+K
BA FhEs

BaA MERER

BE

BxtEamAEE

For ease of use, users can set initial values for some variables in the function block



Lk 2 E |[EHPO
1 VAR ¢ MC_Power® MC_Power
2 VAR % power_on BOOL
3 VAR -# MC_Power@®_EnablePositive BOOL TRUE
4 VAR -# MC_Power@®_EnableNegative BOOL TRUE
5 VAR ¢ MC_Power@_ BufferMode MC_Buffer_Mode a
1 MC_Powerl
MC_Power
EN ENO [——
1 —Axis Status —
power_on —{Enable Busy [—
MC_Powerl_EnablePositive —EnablePositive  Active —
MC_Powerl_EnableNegative —|EnableNegative Errorf—
MC_Power0_BufferMode —{BufferMode ErroriD f—

(4) Add a network
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(5) Insert the MC_Jog function block
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(6) 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
log Set to TRUE, control the axis to move backward
JogBackward BOOL TRUE or FALSE FALSE
backward Set to FALSE, stop reverse movement
Target Specify target velocity ™!
Velocity g_ LREAL Positive number | Required field P . fytarg ) kil
welocity {unit: travel unit/second) *2
Specil leration **
Acceleration | Acceleration LREAL Paositive number | Required field pc_cﬁy Beee er_a ten
{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 introduction 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 ermor oocurs.

Right-click the function block and select Automatically create input variables.
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1 VAR # MC_Power@ MC_Power
2 VAR ¢ power_on BOOL
5 VAR ¢ MC_Power@ EnablePositive BOOL TRUE
4 VAR % BOOL TRUE
5 VAR % MC_Buffer_Mode ]
6 VAR © MC_Jog
1
il | Delete
1 BAETHES Ctrl+K
powWer_on
S . -
MC_Powerl_EnablePositive "Fﬁ/’\%lﬂ‘fiﬂuﬁ. Ctrl+Alt+K
o R BAETHES G Ctrl+Shift+K
MC_Power0_BufferMode
b g e
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R | EATEGER
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777 — JogForward —————
. BatlEeASE
777 = logBackward Comma
27?7 —Velocity
777 —|Acceleration
777 —iDeceleration
277 —{lerk




Set initial values for some variables in the function block

g EtherCAT B stiz= | HiPou

=3 AR
1 VAR # MC_Power@
2 VAR % power_on
3 VAR # MC_Power@_EnablePositive TRUE
4 VAR # MC_Power@ Enablelegative TRUE
5 VAR # MC_Power@_BufferMode MC_Buffer_Mode e
6 VAR ¢ MC_Jog@ MC_Jog
7 VAR # MC_JogB_Axis USINT 1
5 VAR # MC_Jog@ JogForward BOOL
9 VAR # MC_Jog@_JogBackward BOOL
18 VAR ¢ MC_Jog@ Velocity LREAL 1@
11 VAR # MC_Jog@_Acceleration LREAL 1666
12 VAR # MC_Jog@ Deceleration LREAL 1686

[
(WY

MC_Jog@_Jerk

i |@ MC_Power0
MC_Power
EN ENC f———
1—Axis Status|—
power_on —{Enable Busy—

MC_Powerl_EnablePositive —EnablePositive Active —
MC_Power0_EnableMegative —{EnableMegative Errorf—

MC_Powerl)_BufferMode —BufferMode ErroriD p—

N MC_Jogl
MC_.Jog
EN ENOQ p——
MC_Jogl_Axis —Axis Done p—
MC_Jog0_JogForward —{JogForward Busy —
MC_Jogl_JogBackward —{JogBackward Command&boried —
MC_Jogl_Velocity —Velocity Errorf—
WC_Jogld_Acceleration —jAcceleration ErroriD f—
MC_Jogl_Deceleration —Deceleration
MC_Jog0_Jerk —Jerk

(7) Download the project to the controller, enter the monitoring state, and perform testing.
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1 s = M{_Powerd®

3 VAR # power_on BOOL

4 VAR # MC_Power®_EnablePositive BOOL

5 VAR # MC_Power®_EnableNegative BOOL

& VAR # MC_Power®_BufferMode MC_Buffer_Mode ncAborting
7 VAR B ¢ MC_Jogd MC_Jog

9 & MC_Jogl_Axis

¢ MC_Jog@_JogBackward
12 VAR + MC_Jogd_Velocity LREAL 10

13 VAR # MC_Jog@_Acceleration LREAL 1868
14 VAR # MC_Jog®@_Deceleration LREAL 1000
# MC_Jog@_lerk

WC_Power0
WC_Power
END

1 =—fixe Statug | —m
power_on [ ETEIensbe ousy | — RGN
nC_Powerd_EnablePositive [RGIEIE—{eneblerosiive Active — IR
MC_Powerd error
MC_Powerd_Bufferiiode _mcAboring —[Butferiiode  EmoriDl— 0

MC_Jog0
MC_Jog
ENO|
WC_jog0_sxis | 1 —faxs oone —JENEE
uE_logd_logForward [JEENE jooForward Busy I—m
e st =3
MC_logd_Vekety 10 —{veucty ervor N
MC_log0_acceieration | 1000 —lacceieration ErorDf= 0
MC_Jog0_Deceieration| 1000 —{Deceweration
C_log0_Jerk 1000 —foerk
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