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1. INTRODUCTION
Many systems have to be controlled by stepping motors, in order to minimize the development and maintenance a set of generic functions has been created.
2. ENVIRONMENT
Software requirement.

STEP7 and SCL for the libraries
WinCC flexible for touch panel

Hardware requirement
The stepping controller must be the “1STEP 5V/204kHz” ES200S module.
3. CONTROLER DESCRIPTION
3.1 Product Overview
The 1STEP 5V/204kHz generates pulses and a directional signal for the power

units of stepping motors. The number of pulses emitted determines the distance

traversed. The pulse frequency determines the velocity. The way the

1STEP 5V/204kHz works depends on its parameters and settings.
The 1STEP 5V/204kHz has the following features:

• Digital input as reference cam

• Digital input as external STOP or external pulse enable

• Interface to commonly available stepping motor power units with differential

signals for pulses and direction to RS 422

• Maximum output frequency 204 kHz

• Distance up to 1 048 575 pulses
3.2 Parameters and Settings
The basic parameters are assigned in the hardware manager of Step7.
· Base Frequency: Fb

· Multiplier: n 

These 2 parameters determine the Start-Stop frequency Fss

· Time interval: i

This parameter determine the acceleration/deceleration 
Two other parameters are transmitted to controller trough the command interface
· Multiplier: G

· Reduction factor: R 

The resulting controller parameters are the followings:

· Start-stop frequency: Fss=Fb*n*R

The possible range is 0.4 Hz to 204 kHz
· Acceleration: a=Fb*R/(i*0.128 mS) in Hz/ms
The possible range is 0.012 Hz/ms to 6250 Hz/ms

· Output frequency: Fa=Fss*G

The possible range is 0.4 Hz to 204 kHz
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Figure 23  Traversal Curve of the 1STEP 5V/204kHz




3.3 Search for Reference
After a start or restart of the controller, the reference point is not defined, a search for reference sequence as to be executed.
The execution of this sequence depends of the initial position. The 4 possible scenarios are shown in the following table.

	[image: image2.png][ _w

DIR_P

[marr_p

Figure 25

Search for Reference, Start before REF





	[image: image3.png]DIR_P.

N

M

REF

lum_p

Fiqure 2-6  Search for Reference, Start after REF.





	[image: image4.png]IMIT_M

DIR_P

[om_p

Figure 2-7
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Start at the Limit Switch in Start Direction







The motor has always to start in the DIR_P (move to the LIMIT_P end switch) direction. At the end of the sequence the actual position is the reference position; this a parameter determine by the user of the system.
3.4 Moving
This is the normal mode. The distance to move and the direction are given to the controller which

· start at the start-stop frequency

· accelerate up to the output frequency
· move to destination
· decelerate down to start-stop frequency
· stop

4. TYPES OF INSTALLATIONS
Two types of installation are supported:

· The installation with encoder 

· The installations without encoder

A specific function corresponds to each case.
4.1 Installation with Encoder
In this version, two types of encoder are supported, Linac or Moore Reed. The selection is made with the input parameters of the corresponding function. The treatment of the encoders acquisition and decoding is made in separate functions. 

In this case the installation doesn’t need to have a reference switch but the search to reference sequence must nevertheless be executed; the “1STEP 5V/204kHz” controller can’t work without this initialisation. The reference switch is simulated with a digital output. 

[image: image6.emf]26

37

15

26

37

15

SIEMENS

SF

BF

ON

FRCE

RUN

STOP

24V

DO

DI1

1

STEP

PM-E

From 

24V

DO

To REF 

input of 1 

STEP

To 

DI 

CCW

24V

24V

CW

26

37

15

DI2

26

37

15

DI3

26

37

15

DI4

26

37

15

DI5

26

37

15

DI6

26

37

15

DI7

26

37

15

D8I 

Encoder connection


4.2 Installation without Encoder
This is the typical application of the “1STEP 5V/204kHz” controller the sequence describe in 3.3 is executed at the beginning.

Reference switch available:

For standard installation, the reference switch (NO) is connected to the corresponding input of the 1STEP controller. 
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No reference switch available:
Some old installations don’t have a reference switch and are not easy to modify. To solve this problem the CW end switch is used as a reference switch.
First case:
The CW end switch is read through a digital input, inverted and send to REF input of the 1STEP controller through a digital output.
In this case, a reaction delay equal to cycle time of the PLC is introduced. For precise positioning, the 2nd solution is recommended.
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No particular accuracy requested

Second case:

The 24V DO module must be must be replaced by a DO relay.

The CW end switch is read through a digital input, inverted and send to REF input of the 1STEP controller through a digital output. This part is used to simulate the ref switch crossing.
For the end of movement sequence, the CW end switch is sent directly to the REF input of the 1 STEP controller through the contact of the relay output. This is to improve reaction time and then the accuracy of positioning.
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High accuracy requested
5. HARDWARE CONFIGURATION

Inside a station, the input addresses must be contiguous and the module addresses must be incremented by 1 byte.

1 station with encoder
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2 stations with encoder
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2 stations without encoder
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6. FUNCTION DESCRIPTION

The function manage the commands to the controller

6.1 Interfacing the Function
6.1.1 Input Parameters
The input parameters are divided in 6 categories.
1- The hardware parameters set by the application program: 
The addresses of physical modules. Motor_Controler_Addr, DO_Addr, DI_Addr     
The type encoder used: Encoder_Type  
2- The physical parameters set by the application program:
One of the parameters of the basic speed: Reduction
The ratio steps motor/steps encoder: Factor_Encoder
The ratio speed/basic speed: G_multiplier
3- The configuration parameters set by the remote station: 
These parameters can only be sent by the remote station through the IEPLC communication DB.
 The reference position (for applications without encoder): Ref_Position
The maximum software limit: In_Max_limit
The minimum software limit: In_Min_limit
The physical scale: In_Scal
The physical offset: In_Offset
The configuration settings: IePlcConfig

4- The remote control command send by the remote station:
These parameters are sent through the IEPLC communication DB.
The remote control request: one bit of AutoReg
The stepping controller mode: Auto_Mode_Command
The new position: Auto_Set_Position
5- The manual mode commands: send by the manual controller (Optionnal)
The manual control request: Manreg01 (take or release manual mode)
The stepping controller mode: Manu_Mode_Command
The new position: Manu_Set_Position
6- The local mode commands: send by the local panel (Optionnal)
The local control request: Locreg01 (take or release local mode)
The stepping controller mode: Local_Mode_Command
The new position: Local_Set_Position

	Parameter name
	I/O
	Type
	Description

	Motor_Controler_Addr
	IN
	INT
	Hardware address of the motor controler

	DO_Addr               
	IN
	INT
	Beginning of digital output addresses

	DI_Addr               
	IN
	INT
	Beginning of digital input addresses

	ColdStart             
	IN
	BOOL
	Cold start request

	Reduction
	IN 
	BOOL
	Reduction factor (speed/10) if TRUE

	Encoder_Type          
	IN
	BYTE
	0=Encoder Linac; 1=Encoder Moor reed: for application with encoder only

	G_multiplier          
	IN
	INT
	Ratio between start/stop and move speed

	Factor_Encoder        
	IN
	INT
	Number of motor step per encoder step: for application with encoder only

	AutoReg               
	IN
	WORD
	Remote Commands

	
	
	
	Bit 0: 
	New position request (not used)

	
	
	
	Bit 1:
	New mode request (not used)

	
	
	
	Bits 2..6:
	Spare

	
	
	
	Bit 7:
	Remote  mode request

	
	
	
	Bits 8..15:
	Spare

	Manreg01
	IN
	STRUCT
	Manual Commands

	
	MAuMoR
	BOOL
	Remote control mode request

	
	MMMoR
	BOOL
	Manual control mode request

	
	
	END_STRUCT
	

	Locreg01
	IN
	STRUCT
	Local Commands

	
	LAuMoR              
	BOOL
	Remote control mode request

	
	LLoMoR              
	BOOL
	Local control mode request

	
	
	END_STRUCT
	

	Auto_Set_Position     
	IN
	REAL
	Remote position request 

	Manu_Set_Position     
	IN
	REAL
	Manual position request

	Local_Set_Position            
	IN
	REAL
	Local position request

	Auto_Mode_Command             
	IN
	WORD
	Remote mode command
	0 = Normal

1 = Ref. position

2 = Stop

	Manu_Mode_Command                  
	IN
	WORD
	Manual mode command
	· 

	Local_Mode_Command    
	IN
	WORD
	Local mode command
	

	Ref_Position          
	IN
	REAL
	Physical position after the search reference position sequence

	In_Min_limit          
	IN
	REAL
	Software minimum position to go

	In_Max_limit          
	IN
	REAL
	Software maximum position to go

	In_Scal               
	IN
	REAL
	Parameters for physical to absolute (in motor steps) position transformation.
AbsPosition = (PhysPosition / Scal) + Offset)

	In_Offset             
	IN
	REAL
	

	IePlcConfig
	IN
	WORD
	Remote Commands

	
	
	
	Bit 0: 
	Set configuration

	
	
	
	Bit 1:
	Used speed (future use)

	
	
	
	Bit 2:
	No reference switch (see ??????)

	
	
	
	Bit 3..7:
	Spare

	
	
	
	Bits 8..15:
	Spare


6.1.2 Output Parameters
Detailed description

	Parameter name
	I/O
	Type
	Description

	Status1
	OUT
	WORD
	Bit 0:
	Object is enable 

	
	
	
	Bit 1:
	Object is disable

	
	
	
	Bit 2:
	Object is in Remote mode

	
	
	
	Bit 3:
	Object is in Manual mode

	
	
	
	Bit 4:
	Object is in forced mode (not used)

	
	
	
	Bit 5:
	Object is in Local control mode

	
	
	
	Bits 6..7:
	Spare

	
	
	
	Bits 14..15:
	Spare

	Status2
	OUT
	WORD
	Bit 0:
	Object is in Normal mode

	
	
	
	Bit 1:
	Object is in Search reference 

	
	
	
	Bit 2:
	Object is in Stop

	
	
	
	Bit 3:
	The configuration parameters have been transmitted

	
	
	
	Bit 4:
	Object is executing a movement

	
	
	
	Bit 5:
	Motor with encoder

	
	
	
	Bit 6:
	Encoder is Linac

	
	
	
	Bit 7:
	Encoder is Moor Reed

	
	
	
	Bit 8:
	Error job from step controller

	
	
	
	Bit 9:
	Illegal move: a move request is sent when the control is searching the reference or is not synchronized

	
	
	
	Bit 10:
	Encoder not connected

	
	
	
	Bit 11:
	Step controller not synchronized

	
	
	
	Bit 12:
	Time for search reference or move exceeded

	
	
	
	Bit 13:
	Spare

	
	
	
	Bit 14:
	CW limit reached

	
	
	
	Bit 15:
	CCW limit reached

	Mode_Command          
	OUT
	WORD
	Actual object mode (Normal, Search ref. or Stop)

	Obj_Set_Position      
	OUT
	REAL
	Physical request position of the object

	Obj_Actual_Position   
	OUT
	REAL
	Physical actual position of the object

	Abs_Actual_Position   
	OUT
	DINT
	Actual position in number of steps 

	Max_Limit             
	OUT
	REAL
	Actual maximum software limit

	Min_Limit                           
	OUT
	REAL
	Actual minimum software limit

	Used_Scal             
	OUT
	REAL
	Actual scale
	Parameters for physical to absolute (in motor steps) position transformation.

	Used_Offset           
	OUT
	REAL
	Actual offset
	


6.2 Control Modes
The function supports three mode of command.

· Remote mode

In this mode, the input and output parameters of the function are coming or sent to an external data block. This mode is typically used when a remote control through IEPLC
· Manual mode

This mode has been designed to take the control from a PVSS application which could run on a laptop placed locally and used by the specialist of the system.
· Local mode

This model permits the control through a touch panel installed permanently and used by the specialist of the system.
6.2.1 Remote Mode
The motor is controlled from a remote station using the STEPMOTOR FESA class and the IEPLC communication. The IEPLC configuration tool creates a source file which will be compiled in order to create the appropriate IEPLC Data Block. The structure of this DB corresponds to the STEPMOTOR class structure (See ANNEXE 1). The remote command and acquisition will be written to or read from this DB.
	IEPLC DB
	
	IN/OUT parameters of Function

	Command (CMD)

	CMD.commandMode
	
	Auto_Mode_Command             

	CMD.requestedPosition
	
	Auto_Set_Position     

	CMD.order
	
	AutoReg               

	Configuration (CFG)

	CFG.refPosition
	
	Ref_Position          

	CFG.minPosition
	
	In_Min_limit          

	CFG.maxPosition
	
	In_Max_limit          

	CFG.scalingfactor
	
	In_Scal               

	CFG.offset
	
	In_Offset             

	CFG.config
	
	IePlcConfig

	Acquisition (AQN)

	AQN.actualPosition
	
	Obj_Actual_Position   

	AQN.targetPosition
	
	Obj_Set_Position      

	AQN.status1
	
	Status1

	AQN.status2
	
	Status2


As long as the configuration parameters have not been sent, it’s not possible to send any command to control function. The bit 3 of Status2 indicates that this action has been performed.
6.2.2 Manual Mode
The specialist can take the control manually using a Laptop running PVSS and communication with the PLC through Ethernet. The inputs and outputs used are the followings.
	Manreg01. MAuMoR
	
	Release control (back in remote) from the manual station

	Manreg01. MMMoR
	
	Take to control from the manual station

	Manu_Set_Position
	
	New position request from the manual station

	Manu_Mode_Command
	
	New mode command from the manual station


6.2.3 Local Mode
A touch panel can be installed locally (on the PROFIBUS fieldbus) to be used by the specialist for a visual control of the system.
The inputs and outputs used are the followings.

	Locreg01. LAuMoR
	
	Release the control (back in remote) from the local station

	Locreg01. LLMoR
	
	Take to control from the local station

	Local_Set_Position
	
	New position request from the manual station

	Local_Mode_Command
	
	New mode command from the manual station


6.2.4 Switch of Modes
This chapter describes the behaviour of the function when a change from one mode to another is requested.

6.2.4.1 Organization of Modes
The SetPosition and Command really used in the object can be taken from one of the three sources depending of the selected control mode (Remote, Manual, Local).
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6.2.4.2 Switch from any mode to manual or local
When the function switches from “Remote” to “Manual” or “Local”, it takes care to avoid any reaction to the system. To achieve this goal, when a control request to Manual or Local is received, the function transfer object the Command and SetPosition to the corresponding Manual or Local parameters.
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6.2.4.3 Switch from manual or local to remote

In this case, the object returns to the remote mode using the parameters in use when this mode had been leaved. It’s the responsibility of the operator to modify its parameters if he wants to continue with the last local or manual mode. To do this, he is informed of the status of the object by reading the acquisition values.
6.3 Initialization of the Function
6.3.1 Startup
The function must be initialized when the PLC Start. This is fulfilled by calling the function with the “ColdStart” input variable with a “TRUE” value. The function is then cyclically called with “ColdStart” at “FALSE”.
NB: After the download of an instance DB, the PLC must be restarted to fulfil this initialization.

6.3.2 Configuration Parameters

The following configuration parameters 

CFG.refPosition


CFG.minPosition

CFG.maxPosition

CFG.scalingfactor
CFG.offset
CFG.config
are defined in the STEPMOTOR class.
The corresponding input parameters of the function are shown in 6.2.1 and they are explained in 6.1.1.

The function can’t execute any action once it has not received the configuration parameters. 
The configuration parameters are sent to the function when the “Remote” mode is selected, they are written in the IEPLC DB by the remote station. The paramaters are taken into account when the bit “Set Configuration” of CFG.Config is TRUE. 
It’s possible to check wether the configuration has been done by reading the bit 3 of Status2 output parameter.
After the configuration has been done, a “Search Reference” command must be sent. Note that this command is initiated on a transition either from “Stop” or “Move”  to  “Search Reference”.
6.4 Function Diagram

The diagram describes how the function executes its tasks.  The colours show the differences between systems with or without encoder.

· For system with encoders the reference point is the reading value of the encoder after the search reference action is finished.
· For systems without encoder the reference point is given in the configuration parameters.

The systems without encoder can have a reference switch or not. If there is no reference switch, the CW limit can be used as reference switch.
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6.5 Running Sequences
6.5.1 Search Reference
The search to reference sequence is needed by the 1STEP controller before executing any operation. The aim is to determine the absolute position.
After the execution of the sequence, the absolute position is set to:

· The reference position given as a CFG parameter from the class for applications without encoder.

· Encoder position for applications with encoder.
	Without encoder
	With encoder
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6.5.2 Move to Destination
A number of steps of displacement and the direction of the displacement are sent to the controller.

	Without encoder
	With encoder
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6.5.3 Stop
Send a stop request to the 1STEP controller.

This command can be sent when the motor is stopped or executing a movement. In any case, the absolute position is not loosed after a STOP. 
	Without encoder
	With encoder
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7. PARTICULAR BEHAVIOURS
7.1 Reaching limit Switch during Movement
This situation should never appear when the commissioning of the installation has been correctly done, indeed, the software limits are inside the limit switches range. Nevertheless, if for any reason this situation appear, 

· the movement will stop
· the time out indicator will appear (after 2 minutes)

After reaching the limit switch, the movement stopped normally without loosing the trace of the real position except if a mechanical obstacle is encountered.

The reason of problem should be detected and corrected before executing any action.

In order to recover a normal operation, it is strongly recommended to execute a SEARCH REFERENCE command as the absolute position is not guarantee (except for installations with encoder). If the absolute position seems to be correct and a SEARCH REFERENCE not welcome, the operation can continued by sending a STOP command followed by a MOVE command in the opposite direction.
8. SYSTEM COMMISSIONING
8.1 Selection of Movement Direction
The Step Controller parameters must match to the application. 

· When the controller request a move to LIMIT_P, the motor has to move to CW limit, the encoder (if we have one) value must increase. 

· When the controller request a move to LIMIT_M, the motor has to move to CCW limit, the encoder (if we have one) value must decrease.  
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How To fulfil the previous requirement:

The Step Controller provides RS422 driver for pulse and direction outputs, in our case, a single output is used in TTL mode. The interest is that we can choose the rotation direction of the motor by selecting the normal or complementary DIR output.
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8.2 Determine the Reference Position
8.2.1 Without Encoder
After execution of the search reference sequence, the mechanical position of the controlled system must measured and introduce in the FESA equipment CFG parameters. The next time a search reference sequence is executed, the absolute position will be set to this value.
8.2.2 With Encoder
The reference position parameter in the FESA equipment CFG parameter in empty. After execution of the search reference sequence, the value of the encoder will be set as the new absolute position.
8.3 Determine the Software Limits
The software limits will be determined by the responsible of installation in collaboration with the PLC specialist. The software range must be inside the range given by the end switches. 

These values will be introduce in the FESA equipment CFG parameters.
9. POWER DRIVER

9.1 New and Old Systems
The stepping motor control system is used for new installations or to rejuvenate old one. 
In the old installations, two type of power crate are used.

For bipolar control, the Phytron power crate with 4 BD300 power drivers is used. The connection is made using a 12 pins burndy plug.
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For unipolar control, a CERN made power driver is used.
A new power has been designed to replace both types of installations. 
The connection is made using a 8 pins burndy plug.
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In the new or rejuvenate, only bipolar control will be used, the unipolar old systems will be adapted as follow.
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9.2 Type of Power Driver
Two models of compatible Phytron power driver can be used: 

· ZSX MICRO 256

· ZSO MINI 

Actually the ZSX MICRO 256 is preferred due to the possibility of separately setting the drive and stop current. In the ZSO MINI, the stop current is automatically set to the half of the drive current.

The step motors are part of old installations and their characteristics are not known, it’s then difficult to adjust precisely the drive and stop current. An excessive warm-up can result of a to high stop current. The stop current is then set to zero in the ZSX MICRO 256 power driver.
9.3 Characteristics  OF ZSX MICRO 256
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9.4 Characteristics of ZSO MINI
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9.5 Standard  Power Crate
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10. ANNEXES
10.1.1 ANNEXE 1: Stepmotor Class
Command (CMD): (read/write)

“COMMAND”
WORD 

0: Normal
(Mode: Normal)




1: Reference
(Mode: Reference)

2: Stop
(Request to stop move)

“POSITION”
REAL
Target position

“ORDER” 
WORD    

bit 0: New position request
(for future use)

bit 1: New mode request
(for future use)

bit 2: spare

bit 3: spare

bit 3: spare

bit 4: spare





bit 5: spare

bit 6: spare

bit 7: Remote Mode Request

bit 8 to 15 : spare

Acquisition (AQN): (read-only)

“POS”

REAL

Current position

“SETPOS”
REAL

Current target position 

“STATUS1”
WORD

Motor status part 1
bit 0: Object ON
(Object enable)

bit 1: Object OFF
(Object enable)

bit 2: object is in remote control mode

bit 3: object is in manual control mode

bit 4: spare


bit 5: object is in local control mode

bit 6: spare

bit 7: spare

bit 8 to 15:  spare

“STATUS2”
WORD 

Motor status part 2
bit 0: Move Position



bit 1: Search Reference

bit 2: Stop Move

bit 3: Configuration Done

bit 4: Busy






bit 5: With Encoder

bit 6: Linac Encoder 

bit 7: Moore Reed Encoder

bit 8: Error Job

bit 9: Illegal Move

bit 10: Encoder Not Connected

bit 11: Not Synchronized

bit 12: Time OUT

bit 13: spare

bit 14: ILIMIT-CW

bit 15: ILIMIT-CCW

Configuration (CFG): (read/write)

“REF.  POSITION”
REAL

Position given by reference switch

“MIN”


REAL

Minimum target position

“MAX”


REAL

Maximum target position

“SCAL”


REAL

Scaling factor

“OFFS”


REAL

Offset value

“CONFIG”

WORD

bit 0: Set Configuration

bit 1: Use Speed  (Future implementation)

bit 2: Without Reference Switch

bit 3: spare

bit 4: spare

bit 5: spare

bit 6: spare

bit 7: spare
bits 8 to 15: spare

10.1.2 ANNEXE 2: Programming Example
ORGANIZATION_BLOCK OB100

(***************************************************************************)

(*****               Clod Start Organisation Block                     *****)

(*****                                                                 *****)

VAR_TEMP

  // Reserved

  Info: ARRAY[0..19] OF BYTE;

  // Temporary Variables

END_VAR

    // Motor 1 Part

    FB_Step_Without_Enc.DB_Motor_1_WithoutEnc(

                           Motor_Controler_Addr := 272 // IN: INT

                          ,DO_Addr := 0 // IN: INT

                          ,DI_Addr := 0 // IN: INT

                          ,ColdStart :=  TRUE// IN: BOOL

                          ,G_multiplier := 20 // IN: INT

                          );     

    // Motor 4 Part    

    FB_Step_With_Enc.DB_Motor_4_WithEnc(

                           Motor_Controler_Addr := 296 // IN: INT

                          ,DO_Addr := 3 // IN: INT

                          ,DI_Addr := 3 // IN: INT

                          ,ColdStart := TRUE // IN: BOOL

                          ,Encoder_Type := 1 // IN: BOOL

                          ,G_multiplier := 20 // IN: INT

                          ); 

(*****                                                                 *****)

(*****             Clod Start Organisation Block END                   *****)

(***************************************************************************) 

END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB_Main

(***************************************************************************)

(*****                  Main Organisation Block                        *****)

(*****                                                                 *****)

VAR_TEMP

  // Reserved

  Info: ARRAY[0..19] OF BYTE;

  // Temporary Variables

END_VAR

    // Motor 1 Part    

  FB_Step_Without_Enc.DB_Motor_1_WithoutEnc(

      Motor_Controler_Addr := 272 // IN: INT

     ,DO_Addr := 0 // IN: INT

     ,DI_Addr := 0 // IN: INT

     ,ColdStart := FALSE // IN: BOOL

     ,AutoReg := DB_FF37_dctfimag_01.CMD.Order // IN: WORD

     ,Auto_Set_Position := DB_FF37_dctfimag_01.CMD.requestedPosition // IN: REAL

     ,Auto_Mode_Command := DB_FF37_dctfimag_01.CMD.commandMode // IN: WORD

     ,Ref_Position := DB_FF37_dctfimag_01.CFG.refPosition

     ,In_Min_limit := DB_FF37_dctfimag_01.CFG.minPosition

     ,In_Max_limit := DB_FF37_dctfimag_01.CFG.maxPosition

     ,In_Scal := DB_FF37_dctfimag_01.CFG.scalingFactor

     ,In_Offset := DB_FF37_dctfimag_01.CFG.offset

     ,IePlcConfig := DB_FF37_dctfimag_01.CFG.config

     ); 

  DB_FF37_dctfimag_01.AQN.status1 := DB_Motor_1_WithoutEnc.Status1; // OUT: WORD

  DB_FF37_dctfimag_01.AQN.status2 := DB_Motor_1_WithoutEnc.Status2; // OUT: WORD

  DB_FF37_dctfimag_01.AQN.targetPosition := DB_Motor_1_WithoutEnc.Obj_Set_Position; // OUT: REAL

  DB_FF37_dctfimag_01.AQN.actualPosition := DB_Motor_1_WithoutEnc.Obj_Actual_Position; // OUT: REAL

    //Motor 4 Part   

   FB_Step_With_Enc.DB_Motor_4_WithEnc(

      Motor_Controler_Addr :=  296// IN: INT

     ,DO_Addr := 3 // IN: INT

     ,DI_Addr := 3 // IN: INT

     ,ColdStart := FALSE // IN: BOOL

     ,Encoder_Type := 1 // IN: BYTE

     ,Factor_Encoder := 5 // IN: INT

     ,AutoReg := DB_FF37_dctfimag_04.CMD.order // IN: WORD

     ,Auto_Set_Position := DB_FF37_dctfimag_04.CMD.requestedPosition // IN: REAL

     ,Auto_Mode_Command := DB_FF37_dctfimag_04.CMD.commandMode // IN: WORD

     ,In_Min_limit := DB_FF37_dctfimag_04.CFG.minPosition

     ,In_Max_limit := DB_FF37_dctfimag_04.CFG.maxPosition

     ,In_Scal := DB_FF37_dctfimag_04.CFG.scalingFactor

     ,In_Offset := DB_FF37_dctfimag_04.CFG.offset

     ,IePlcConfig := DB_FF37_dctfimag_04.CFG.config

     ); 

  DB_FF37_dctfimag_04.AQN.status1 := DB_Motor_4_WithEnc.Status1; // OUT: WORD

  DB_FF37_dctfimag_04.AQN.status2 := DB_Motor_4_WithEnc.Status2; // OUT: WORD

  DB_FF37_dctfimag_04.AQN.targetPosition := DB_Motor_4_WithEnc.Obj_Set_Position; // OUT: REAL

  DB_FF37_dctfimag_04.AQN.actualPosition := DB_Motor_4_WithEnc.Obj_Actual_Position; // OUT: REAL

    FC_dctfimag(); // Call function for IEPLC communication.                       

(*****                                                                 *****)

(*****                  Main Organisation Block END                    *****)

(***************************************************************************) 

END_ORGANIZATION_BLOCK

DB_FF37_dctfimag_01 and DB_FF37_dctfimag_04 are the DBs generated by the IEPLC generator.
10.1.3 ANNEXE 2: Local Panel Example
A template application is available for local control. Here, a TP177A touch panel is used.

Content of the panel:

Upper left box: contains the status of the limit switches and the software limits.

Lower left box: contains the scale and the offset which determine the ratio between physical and absolute positions.

Upper right box: contains the status of actual physical and absolute positions, the last “Local Set Position” (the value can be change with this button), the “Object Set Position”  which can be different from “Local Set Position” when the object is in “Auto” or “Manu”.
Lower middle box: contains actual mode of control.

Lower right box: contains the selected type of movement and “Synchronized” indicate that the “Search Reference” has been executed.

Lower buttons: The left button select the “Auto Mode” when the object is in “Local Mode”, the 3 others select the type of movement.
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