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1 System configuration, hardware example H-gantry 
 

1.1 00_GVLs 

 

1.1.1 GVL_CNC 

 

Global parameters which can be used for CNC are defined in the list. 

 

Values are specified as examples for velocity, acceleration and deceleration, which can be invoked in the CNC 
code. 

Example in the CNC code: 

 
 

1.1.2 GVL_Config 

All parameters which effect the system’s configuration are defined in GVL_CONFIG. As a rule these are values 
which are set only once. 

And thus it’s important to be familiar with the system along with its limits. 

 

Note: KINEMATIK and DRIVE configurations may not be changed while the system is running. This results in mal-
functioning of the system.  

 

The KINEMATIK_DATA_REF structure is declared at the beginning of the GVL. This is elementary for all configu-
ration and process data, as well as CNC path preparation modules. 

 
 

The rest of the variables are subdivided into 4 topics: DRIVE, DYNAMICS, HOMING and KINEMATICS. 

A corresponding structure which contains the essential variables is assigned to each of these areas. 

The descriptions of the function blocks can be found in Festo_Positioning_Basic_3 (onlinehelp Codesys). 

 

The configuration is shown below at the decisive places for the sample system.  

All other settings are application-specific and must be determined by the user. These values are left at their de-
fault settings for the example. 
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DRIVE_CONFIG 

 

 
 

arxAvailable: The system has three controllers. The order is fixed and the first two controllers are 
reserved for the 2D gantry.  

areControllerType: All three controllers are type CMMS devices. 6 different types of motor controller are 
available: CMMP, CMMP_ETC, CMMS, CMMT_ETC, EMCA and EMCX_ST. 

areMotorOrientation: The motors are mounted at the bottom of the 2D gantry. 

 
 

These settings don’t have any effect on single axes. If the drive positions in the wrong 
direction, reversing must be changed in Codesys(to Use FposB the Invert Direction 
Setting of the Drive should be always deactivated for the H-/T-Gantry): 

 
 

 

arstRef: The link between the physical soft motion axis and the Codesys project is established 
here. 

arxLimitAxes In this example, only the dynamics of the Z axis are limited. These dynamics must be 
set in DYNAMIC_CONFIG. 

arlrFeedConstance The feedconstant can be entered in the library itself for each drive. It will overwrite the 
settings done in chapter 2.4.1 of 02 Overview FPosB Basicproject_EVO2 in Scal-
ing/Mapping. The basic scaling of each drive must be valid (increments of the encoder 
for instance) and it’s recommended to have good basic settings. 

 

 If the values are set to “0”, the library will use the default values, which are set in Scal-
ing/Mapping. 
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 NOTE: For CMMT the feedconstant is set in Festo Automation Suite.  

 Keep the arlrFeedConstance for CMMT set to zero, so the default values from the drives 
are used here.  

 

 

DYNAMIC_CONFIG 

 
 

The settings must match to the application. 

At this point just a few explanations to 3 settings. 

 

There are two different limitations, which can be set: 

 

LimitAxisDyn  

These settings are valid for the path of a corresponding motion (MaxAxisDyn = DRIVE). 

M1, M2 and M3 correspond here with the axes X, Y and Z. 

These 3 axes/drives can be part of a transformation, like H- or T-gantry, so for instance for a Y movement 2 axes 
are active. 

 
 

To activate these limits, the limitation of the corresponding axis (or pathdirection) must be activated, too. 

This is done in the Drive_Config (arxLimitAxes). 

 
 

 

MaxAxisDyn 

These dynamic settings actually refer to the real drives (LimitAxisDyn = PATH). 
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These dynamics correspond to the settings done for each drive: 

 

 
 

If one of the values for MaxAxisDyn is “0”, the library will use the default settings, which are set in “Limits for 
CNC (SMC_ControlAxisBy*). 

 

The difference between both dynamic values is the following one: 

While the LimitAxisDyn limits the axes (Path velocity) to the set velocity and acceleration (“cruise control”), the  

MaxAxisDyn will interrupt the drives with an error as soon as the velocity is too high (“handbrake”).  

 

 

eIpoVelMode: 

 

It’s possible to change the velocity mode of the interpolater within the library. 

There are 5 types: TRAPEZOID, SIGMOID, SOGMOID_LIMIT, QUADRATIC and QUADRATIC_SMOOTH. Please refer 
the Codesys online help for further information regarding these types (search for SMC_INT_VELMODE). 

 

If the bit xLimitJerk is activated, this velocity mode will be automatically set to QUADRATIC internally. 

 
 

lrMaxJerk: 

 
Magnitude of the maximum allowed jerk: It’s only used for the quadratic velocity modes. ( QUADRATIC and 
QUADRATIC_SMOOTH) 

It must be positive and cannot be changed while the interpolator is running. The jerk are related to the CNC-Path 
and not to the Single Axis. 

  



System configuration, hardware example H-gantry 

 

Application Note – Festo_Positioning_Basic library –   Configuration H-/T-/XY-Gantry – 1.30 Page 9 of 18 
 

HOMING_CONFIG 

 
 

xSetHomingCornerAsOrigin: If this option is active, the Coordinate Origin of the gantry is set to the active 
Homing-Corner.  

 

 

 

 

 

 

 

eHomingCorner:  The definition of the corners in the library are as follows: 

  
 

Tip: If possible, always home to the side with the motors (eCorner1 and eCorner2).  

 

ariHomingOrder:   The homing order is based on the cartesian system, not on the single drives. 

In that example the gantry will first home in Z-, then in Y- and finally in X-direc-
tion independently of the used kinematic. 

areHomingPosSingleAxis: Homing Pos definition for individual Axes. Value for M1 and M2 will be  

ignored if a H-Gantry is doing homing, same for T-Gantry and M2 and M3 
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arlrUserHomingPos:   individual Homing Position defined by user if the homing position is different 
to stKinematicHWLimit 

areHomingMethodeSingleAxis: The homing method of every single axis can be changed within the library it-
self. 

    If the value is “0”, it will use the default value.  

(e.g Homing on Block (-17, -18), Homing on ActPos (35,37 )… ) 

arxSaveHomingOffsetToEncoder: Activates the Save-Homing-Offset for Drives with multiturn encoder after hom-
ing. 

stParkPos   MoveToParkPos is active. Travel to these positions takes place after homing. 

 

stEmcxHomingSensorConfig: Homing Configuration for EMCX Motor for Homing on Sensor, and Configura-
tion of the Inputs of EMCX as Homing-Sensor Input 

 For further Information please contact Festo Service. 

 

KINEMATIC_CONFIG 

 
 

eKinematicType:  eH-Gantry is selected because a 2D gantry serves as the basis. 

 

stKinematicSWLimit: Three axes are described by the 2D gantry and the Z-axis.  

The software limits for min. and max. are set and should lie between the hardware lim-
its. 

 

stKinematicHWLimit: These are the limits of the mechanical system. The difference between the minimum 
and maximum values is equal to the mechanical travel distance (e.g. Z-axis: 25 mm). 

 

stAddAxesConfig: This setting enables the possibility to use G43. G43 starts tool length compensation. 
Additional Information can be found here: 

https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;prod-
uct=codesys_softmotion;version=4.10.0.0 

 

lrXY_Compensation: this value is used to compensate the deviation of the perpendicularity between X and 
Y. Unit in [°].  

Example: the angle between X and Y is 89.7° so the different to 90° is 0.3°.  

 The compensation in this case is -0.3°. Deviation in CW is negative and CCW is positive. 

https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;product=codesys_softmotion;version=4.10.0.0
https://help.codesys.com/webapp/_sm_cnc_din66025_preprocessor;product=codesys_softmotion;version=4.10.0.0
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1.1.3 GVL_Motion_FB 

 

The 3 modules which are invoked in PRG_FPOSB_Motion are instanced in this list. 

If the instance names don’t need to be changed, no adjustments are necessary. 
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1.1.4 GVL_Motion_INOUT 

 

This list is important for the modules from preceding section 7.1.3. 

 

Description of the coordinate systems 

 

 
 
 

Several coordinate systems can be used later. The systems are described with these vectors.  

 

 
 

If CNC files are used which are read in, values of variables from the project can be assigned to the 

strings included there. 

 

 

 
 

Input and output data are summarized in structures. These structures are declared so that they can be 

used in PRG_FH_MOTION. 
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The input structure is predefined with values. 

 
Input: 
 

 
 
Output: 

 

 
 

  



System configuration, hardware example H-gantry 

 

Page 14 of 18 Application Note – Festo_Positioning_Basic library –   Configuration H-/T-/XY-Gantry – 1.30 
 

1.1.5 Adding CNC files for Internal CNC mode 
 

There are two ways, how the CNCs are loaded in this library: 

There is also an additional Application Notes to handle this topic. 09 Internal And External CNC List.pdf 

 

1. Related to the code. 
 

These CNCs are prioritized, so all coded CNCs are added to the internal CNC list (up to 255). 
 

 
 

Or addressed to a specific slot: 
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2. Autoloaded from the available CNCs in the project itself (up to 100) even if the array 
(g_stIn.parCNCUser) has places for up to 256 CNCs. 
 

 
 

 
These CNCs have a lower priority, than hardcoded CNCs (see possibility 1 above). 
If you have already more than 100 CNCs defined, no more CNCs will be loaded automatically. 
But if you have for instance 50 CNCs hardcoded and more available in your Codesys project itself, it will 
fill up the list up to 100 CNCs in total. 
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2 Configuration of a linear gantry 
 

The actual configuration is described in the previous section. The main differences are included below. 

2.1 Linear gantry 

 

DRIVE_CONFIG 

The linear gantry is defined as a Y/Z gantry. If no X-axis is used, the corresponding place is replaced with a “0”.  

 
 

areMotorOrientation: The mounting position of the motors is selected in accordance with the kinematics. 

  
 

 

HOMING_CONFIG 
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eHomingCorner:  In the case of the linear gantry there are four corners to which homing can take place: 

 
 

ariHomingOrder: In this example first the Z-drive will move, afterwards the Y-drive. 

 

It’s recommended to use the homing procedure from the commissioning description of the EXCT, which can be 
found in our support portal. Usually the EXCT is used with multi-turn encoders, so the homing has to be done 
only once. 

In the library the gantry can be set to already homed. 

 
 

 

KINEMATIC_CONFIG 

 
 

The kinematics type is correspondingly set to eT_Gantry. 

 

2.2 XY-gantry 

 

DRIVE_CONFIG 

 
 

At least the X and Y-axes must be available for the XY-gantry. 

Motor orientation has no influence. The axes must be seen as single axes. The settings in FCT are used – use the 
same procedure as for the Z-axis in the sample application. 
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KINEMATICS 

 
 

The kinematics type is correspondingly set to eXY_Gantry. 

 

All other settings have the same effect as is also the case with the single axis (Z-axis) in the sample application 
(H-Portal) 


