M Series Tutorial CNC Functions (1) GO,
G1 Commands

Software : Sysctrl Studio
Hardware : M series controller (this tutorial uses M512 as an example)

Note : Among the M series controllers, only the M500 series controllers (excluding the M500S
series) support the CNC function. Other series do not support it.

Sysctrl Studio Basic Configuration

Motion Control — Axis Setting, enter the axis setting interface, and add three virtual servo axes
(simulating actual use).

B G0G1 - Sysctrl Studio 2.4.0.1705
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G-Code using function blocks

MC_AxesGroupAddAxis (Add an axis to an axes group)

MC_AxesGroupAddAxis_Instance

MC_AxesGroupAddAXxis
AxesGroup Done

Axis Busy
Execute Error

l[dentNum ErroriD
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@ Functional description:

e This command is used to add an axis to an axis group. Before using the axis group, the axis must
be added.

e [dentNum indicates the axis number in the axis group, ranging from 1 to 8. 1 represents the X
axis, 2 represents the Y axis, etc.

(@ Parameter description (input and output variables):

®m  |nputvariable

Name Meaning Data type Valid range Default Description
. R Reguired
AxesGroup Axis group numbser USIN Depend on model field Axis group number
ie
Reauired
BAwis Axis number USINT Depend on model E;'LII:;EL Specify axis number in the axis group
ie
Execute Execute BOOL TRUE or FALSE FALSE Executing when detecting the rising edge
Logical axis numbe Required
IdentNum UI_"_H a.:alsr HmbeEr USINT 1-8 Fauire Logic axds numbser in axis group
in axis group field
m  Qutputvariable
Mame Meaning Data type Walid range Description
Done Completed BOOL TRLUE or FALSE TRUE when instruction execution is completed
Busy Executing BOOL TRUE or FALSE TRUE when instruction is executed
Error Erros BOOL TRUE or FALSE TRUE when there is an error
Refer to "instruction error code description”  for the
ErrariD Error code WORD 065535 meaning of the output error code value when an instruction
exgcution ermor occurs.

MC_CoorMotion

(CNC execution command)

MC_CoorMotion_Instance

MC_CoorMotion

- Execute Done jm=
=1 Pause Busy ==
-1 Stop Active =
VelOverride CommandAborted =
j PreReadMaxNum Error jr=
-4 NCFile Error|D fp=—
=4 AXesGroup CurrentLine =
- Mode
-1 Res
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@ Functional description:

e This command is used to execute the CNC code downloaded to the controller from the software.
Before executing this command, the state of each axis in the axis group must be in StandStill state,
otherwise the command execution will report an error.

e Before executing this instruction, first add each axis to an axis group using the
MC_AxesGroupAddAxis instruction, and then execute this instruction. The axes that form a group
are determined by the value of AxesGroup in the MC_AxesGroupAddAxis instruction. Multiple axis
groups can be executed simultaneously. For example, axes 1, 2, and 3 can be grouped together,
and axes 4, 5, and 6 can be grouped together. This can be achieved by using two MC_CoorMotion
instructions with different AxesGroup values specified in each instruction.

e The MC_CoorMotion instruction controls the target speed together with the target speeds of
other motion instructions. The target speed can be changed in real time by changing the value of
the VelFactor (target speed ratio) of the instruction. Setting the VelFactor value to 0 can achieve
the pause function.

e PreReadMaxNum indicates the number of pre-read CNC instructions. The setting range is 1~50.

e The NCFile input variable is used to specify the CNC number to be executed. This number can be
viewed through the CNC number established in the software.

e The output variable CurrentLine of this instruction is used to display the number of lines
executed by the CNC code specified by AxesGroup.

@Parameter description (input and output variables):

B nputvariable

Name Meaning Data type Valid range Default Description
AxesGroup Axis group number USINT 1-8 Required field | Axis group number
E ti hen detecting the risi
Execute Execute BOOL TRUE OR FALSE FALSE recuting when detecting the rising
edge
Pause the motion of all axes in the axis
d decelerate and
Pause Pause BOOL TRUE OR FALSE FaLsg | BTouP anddecelerate and stop
according to the deceleration of the
command executed in the CHC.
Stop Stop BOOL TRUE OR FALSE FALSE Stop all axes in axis group in one cycle
VelOverride Velocity override LREAL 0~500 0 Velocity override
Mumber of pre-read
PreReadMaxhum P UINT 1~5 Required field | Number of pre-read CNC commands
CNC commands
MCFile CHNC number UINT 1~64 Required field [ CNC number
AxesGroup Axis group number USINT 1-8 Required field | Axis group number
Mode Mode INT Reserve Reserve Reserve
Res Reserve LREAL Reserve Reserve Reserve
B Qutputvariable
Name Meaning Data type Valid range Function
Change to TRUE after execution of the instruction is
Dane Dane BOOL TRUE OR FALSE
complete
Busy Executing BOOL TRUEORFALSE | Change to True when instruction is executing.
Active Under control BOOL TRUE ORFALSE | Change to TRUE when the axis is under control
Commandaborted Abortion BOOL TRUE ORFALSE | Change to TRUE when the instruction is aborted
Error Error BOOL TRUE OR FALSE Change to True when error occurs.
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Qutput error code when instruction execution error
OCCUrS

ErroriD Error code WORD 0~65535 . .
Please refer to the ‘Instruction error code
description’
. Currently .
CurrentLine UDINT 0~B5535 Currently executing lines

executing lines

MC_SetMoveDirectParm

(CNC individual positioning motion parameters setting)

@® Functional description:

e The speed, acceleration, deceleration and jerk parameters during GO motion can be set using
the MC_SetMoveDirectParm instruction.

e The parameter Velocity is an array containing 8 elements, which correspond to the velocities of
the 8 dimensions (X~Q) in sequence.

e The parameter Acceleration is an array containing 8 elements, which correspond to the
acceleration of 8 dimensions (X~Q) in sequence.

e The parameter Deceleration is an array containing 8 elements, which correspond to the
deceleration of 8 dimensions (X~Q) in sequence.

B Inputvariable

Name Meaning Data type Valid range Default Description
. Required .
AxesGroup Axis group number USINT 1-8 field Axis group number
Execute Execute BOOL TRUE OR FALSE FALSE Executing when detecting the
rising edge
. Fast positioning . Required . .
Velocity ) ARRAY [1..8] OF LREAL Paositive ) Fast positioning velocity
velocity field
. Fast positioning . Required . .
Acceleration ) ARRAY [1..8] OF LREAL Positive ) Fast positioning acceleration
acceleration field
. Fast positioning . Required . .
Deceleration . ARRAY [1..8] OF LREAL Paositive ) Fast positioning deceleration
deceleration field
. . Required L
Jerk Fast positioning jerk | ARRAY [1..8] OF LREAL Paositive field Fast positioning jerk
B OQutputvariable
Name Meaning Data type Valid range Function
Done Done BOOL TRUE OR FALSE Change to TRUE after execution of the instruction is
complete
Busy Executing BOOL TRUE OR FALSE Change to True when instruction is executing.
Error Error BOOL TRUE OR FALSE Change to True when error occurs.
ErroriD Error code WORD O-ER5ES Qutput error code when |nstr_uct|u:un execution crror_c-cclurs
Please refertothe ‘Instruction error code description

MC_SetMovelinearParm
(CNC interpolation motion default parameter setting)
@ Functional description:

e This command is used to set the default velocity, acceleration, deceleration, and jerk parameters
used in G1, G2, and G3 in the CNC. This command is used to input the variables Velocity,
Acceleration, Deceleration, and Jerk to set them. If interpolation velocity, acceleration, and
deceleration are not specified using E and Fin G1, G2, and G3, the interpolation velocity,
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acceleration, and deceleration set in this command are used. The Jerk value in G1, G2, and G3 can
only be set using this command.

@Parameter description (input and output variables):

B Inputvariable

Name Meaning Data type Valid range Default Description
AxesGroup Axis group number USINT 1-8 Required field | Axis group number
Execute Execute BOOL TRUE OR FALSE FALSE Executing when detecting the rising edge
Interpolation
Velocity P ) LREAL Positive Required field | Interpolation velocity
velocity
. Interpolation . . . .
Acceleration ) LREAL Positive Required field | Interpolation acceleration
acceleration
Interpolation
Deceleration P i LREAL Positive Required field | Interpolation deceleration
deceleration
Jerk Interpolation jerk LREAL Positive Required field | Interpolation jerk

B OQutputvariable

Name Meaning Data type Valid range Function
Change to TRUE after execution of the instruction is
Done Done BOOL TRUE OR FALSE
complete
Busy Executing BOOL TRUE OR FALSE Change to True when instruction is executing.
Error Error BOOL TRUE OR FALSE Change to True when error occurs.
ErroriD Error code WORD -G5S Output error code when |nst|:uu:t|u:un execution crl.'or_cncclurs
Please refertothe ‘Instruction error code description

GO rapid positioning
Step 1: Create a CNC list

Right-click on the [CNC List] on the left side of the software to create a new one. A "New CNC"
window will pop up. Click OK to create a CNC list numbered 1.

B GOG - Sysctrl Studio 2.40.1705

R 512

Step 2: Write the program
@ Write G-Code program file

Example: N10 GO X1000 Y1000
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1 N1e Ge Xleee Yleeq

&
I
i
¢
eb
_@.
.e

@ Write motion control program

e Create an axis group (no axis group enable required)

e MC_SetMoveDirectParm instruction sets the required motion parameters
e Execute G-Code program files

Note : The GO instruction cannot directly set the speed, acceleration, or deceleration (it runs at
the default speed of 1000 units per second ). The required motion parameters for each axis must
be set using the MC_SetMoveDirectParm instruction.

- B
ME_AxesGrouphddiaxish WC_AxesGrouphddass
MC_AresGroupAtaiss WC_AuesGroupAdaAds
ENOf——
1 =t AxESGroUR Dane[— 1 —|axesGroun Done[—
1 =—|axis Busy[— 2 —Axis Busy[—
BB —{Execute Error [ — 3 B —{Execute Errorf—
1 —{identhNum ErorlD [— 2 —~{identhum Error0 —
- [
MC_CoarMationd
WC_Coorotion
El ENOf———

F &1 —execute Donef—

MC_CoorMotion0_Pause —{Pause Busy[—

MC_Coortlotiond_Stop —{Stop Activef—

MC_Coorlotion0_VelOvarride —Veiverride  CommandAborted —

5 =—PreReadMaxium Error p=—

1 —JNCFile ErroriD—

1 =|AxesGroup Currentline —

WC_Coorklotiond_Mode —{Mode
WC_CoorMotiond_Res —Res

- g3
HC_SetMoveDirectParm)
MC_SetMoveDirectParm
ENO|——
1 —JAxesGroup Done[—
FFH2 —{Execute Busyf—
WC_SeiMoveDirectParmd_Velociy —fVeiocity Eror|—
WC_SetioveDirectParmi_accelerstion — Acceleration ErrorD|— ? R 22 ETIE s
Y @ s - K/
NC_SetioveDirectParmd_lerk — Jerk

G1 linear interpolation

Step 1: Create a CNC list

Right-click on [CNC List] on the left side of the software to create a new one. A "New CNC" window
will pop up. Click OK to create a CNC list numbered 2.
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Step 2: Write the program

Method 1 (setting the composite speed and composite acceleration and deceleration
through the G1 command):

@ Write G-Code program file

Example: N10 G1 X100 Y200 Z100 E20 E-50 F20

<] I =
S N1& G1 X1ee Y2ee Z1ée E2e E-5@ F2d

i
L:
i /
g
eb
_C_
_(‘T
K

(@ Write motion control program
e Create an axis group (no axis group enable required)

e Execute G-Code program files
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MC_CoorMotion0_Mode —|Mode
MC_CoorMotion0_Res —Res

Method 2:

ez =
MC_AxesGroupAddAxisO MC_AxesGroupAddAxis1 MC_AxesGroupAddAxis2
MC_AxesGroupAddAxis MC_AxesGroupAddAxis MC_AxesGroupAddAxis
EN ENO EN ENO EN ENO———
1—jAxesGroup Done— 1—AxesGroup Done[— 1 —AxesGroup Done—
1—{Aus Busy— 2—{Axis Busyf— 3—Axis Busyf—
F ;8 —Execute Errorf— I8 —Execute Errorf— T i& —{Execute Error—
1—{identNum EmoriD— 2 —{ldentNum ErmoriD[— 3 —{ldentMum EmorlDf—
- Rz
MC_CoorMotion
MC_CoorMotion
EN ENOf——
/21 —{Execute Done[—
MC_CoorMotion0_Pause —|Pause Busyf—
MC_CoorMotion0_Stop —{Stop Active[—
MC_CoorMotion0_VelOvernide —|VelOvemde CommandAborted—
5—PreReadMaxNum Error—
2—|NCFile ErroriD[—
1—{AxesGroup CurrentLine|—

R BES - K%

(using the MC_SetMoveLinearParm instruction to set the composite speed and composite

acceleration and deceleration):

@®Write G-Code program file

Example: N10 G1 X100 Y200 2100

1 N1le G1 Xlee Yz2ee Zlee

SRR

(@ Write motion control program

e Create an axis group (no axis group enable required)

e MC_SetMovelinearParm instruction sets the required motion parameters

e Execute G-Code program files
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238

MC_AxesGroupAddaxsd

MC_AxesGrouphddaxs

WC_AxesGroupAddAxa?

MC_AxesGroupAddAus MC_AxesGroupAddAds MC_AxesGroupAaAds
El ENO END| ENOf——
1 —{AxesGroup Done — 1 —|AxesGroup Dong f— 1 =—{axesGroup Done|
1—axis Busy|— 2 —{Axis Busy|— 3 —{axis Busy|
FFR —{Execute Error[— B —{Execute Error|— F 8 —fExecute Error|
1 —{denthum EmorD|— 2 —{identhium ErroriD[— 3 —{denthum ErroriD|
- [Figz .
) UC_Coorhationd MC_SethloveLinearParml
MC_Coorlotion MC_SetMovelinearParm
END
FB1 —{Exscute Donef— 1 —|AxesGroup Done|
MC_Coorotiond_Pause —|Pause Busyf— FrE3 —{Execute Busy|
MC_Coarkation0_Stop —{Stop Activel— WC_SethloveLinearParmi_Velbcity — Velocty Error
MC_Coorhlotiond_ L c WE_SethloveLinearParmi)_cceieration —] Accelersiion ErmorD)|
5 —{PreReadilaxhium Erorl— WC_SethloveLinearParmd_Deceisration —jDecaleration
2—nCFie ErmorDf— MC_SetiovelinearPanmo_erk —Jerk
1 —{AxesGroup CurrentLine f—
MC_CoorMotiond_Mode —{Mode
MC_Coorhlotiond_Res —|Res

e Rs=S
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