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P.1 Introduction

Thank you for purchasing AX series Motion Controller with our advanced motion control system. Delta’s AX series motion
controller based on COSESYS intergrates the control function of PLCs and motion controllers into one platform.

This manual introduces PLCOpen standard motion control instructions and Delta-defined instructions including single-axis,
multi-axes instructions and motion control applications.

Please ensure that you fully understand the configuration and operations of the AX series motion control system, and use
the AX series Motion Controller CPU correctly.

P.1.1 Applicable Products
This manual relates to the following products

- AX-3 series/ AX-8 series

P.1.2 Associated Manuals

The related manuals of the AX Motion Controller series are composed of the following.

1. DIADesigner-AX User Manual
Contents include the use of DIADesigner-AX, the programming languages (ladder diagrams, sequential function
charts, function block diagrams, and structured texts), the concept of POUs and Task, and the operation of motion
control programming.

2. AX-3 Series Operational Manual
It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software
operations, devices to be used, motion control operations, troubleshooting, Input/ Output modules, modules of
temperature measurement and etc.

3. AX-8 Series Operational Manual
It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software
operations, devices to be used, motion control operations, troubleshooting, Input/ Output modules, modules of
temperature measurement and etc.
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1.1 Introductions of Motion Control

This manual introduces the elements for motion control programming including devices, symbols and motion control
instructions.

Motion control instructions are defined as function blocks (FB) and are used in the program for performing a variety of
motion control purposes.The motion control (MC) instructions are developed based on the specifications of PLCopen*
motion control function blocks. In addition to the PLCopen-based instructions, Codesys also provides Delta-defined
function blocks for users to achieve complete motion control applications.

This section gives an overview of the motion control instructions for both PLCopen-based function blocks and
Delta-defined function blocks. PLCopen defines the program and function block interfaces so as to achieve a
standardized motion control programming environment for the languages specified in IEC61131-3. Using PLCopen-based
instructions together with Delta-defined instructions reduces the costs for training and support.

Before using the instructions, please be sure that you understand the devices, symbols and the function of instructions
sufficiently.

You can also refer to the Appendices for a quick reference of the motion control instruction list and error codes.

*Note:

PLCopen is an organization promoting industrial control based on IEC61131-3, which is an international standard widely
adopted for PLC programming. For more information regarding PLCopen, check the official website at:
http://www.plcopen.org/

1.1.1 Basic Knowledge on Motion Control Instructions

Using motion control instructions requires the basic knowledge of motion control defined in the specifications of PLCopen
motion control function blocks. This section provides an overview of these specifications.

[ ] Name of Motion Control Instructions
PLCopen-based motion control instructions begin with “MC_", while Delta-defined function block instructions begin

with “DFB_".
Type Description
MC_ PLCopen-based motion control instructions
DMC_ Delta-defined function block instructions*

*Note: Delta-defined function block instructions (DFB) include Delta-defined motion control function blocks and
other administrative/non-administrative function blocks which are applicable for AH Motion series CPUs. Therefore
you can look up a function block (FB) in this manual.

® Types of Motion Control Related Instructions

Different categories of motion control instructions are divided by functions such as single-axis motion instructions.
Refer to Ch2 Motion Control Instructions for more details.

[ ] Execution of a Function Block

Function block instructions generally include two types of inputs for execution: Execute and Enable. When the
instruction is executed or enabled, the outputs of the function block can indicate the status. The basic outputs
include Busy, Done, CommandAborted, and Error. For detailed information of inputs and outputs of each function
block, refer to Ch2 Motion Control Instructions.

®  Error Handling
Information regarding error codes, indicators and troubleshooting are set out in Appendice A for a quick reference.

1-2
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[ ] Re-execution of a Function Block

Re-execution of a function block refers to triggering Execute again after resetting it.You can change the input values
and trigger Execute again while the function block is during operation (in busy status).Such output status would
remain unchanged (in busy status) which also means the previous executed instruction would be aborted by
Aborting of buffer mode.

®  Multi-execution of Multiple Motion Control Instructions
Multi-execution of motion control instructions refers to that multiple instructions on the same axis are executed in the
same task execution period. The pattern of multi-execution is defined by the input variable BufferMode which is
specified to blend the two motions. Therefore, the instruction at the back will determine the behavior of the previous
instruction according to BufferMode. Please refer to AX-3 Series Operation Manual for more details.

® Buffer Modes

Some motion instructions have an input called BufferMode.You can execute a different instruction instance during
axis motion when the values for BufferMode are specified.This input decides whether the instruction executes
immediately (non-buffered mode) or it waits till current motion instruction sets its status outputs

(DonelInVelocity/InPosition, etc.)

BufferMode determines the behavior to combine the axis motions for this instruction and the previous instruction. When
the instruction is executed,;

- The selected buffer mode is valid if the previous instruction is executing.
- The selected buffer mode is invalid if the axis is in Standstill state.

- The following Buffer Modes are supported.

Buffer Mode Function
0 : Aborting Aborts the ongoing motion. The next instruction takes effect immediately.
1 : Buffered Automatically executes the next instruction after the ongoing motion is completed.

Takes the lower target velocity as the transit velocity between the current instruction
2 : BlendingLow and the buffered instruction. (The transit velocity is the velocity that the current
instruction uses as the transit point.)

3 : BlendingPrevious Takes the target velocity of the current instruction as the transit velocity.

4 : BlendingNext Takes the target velocity of the buffered instruction as the transit velocity.

Takes the higher target velocity as the transit velocity between the current instruction

5 - BlendingHigh and the buffered instruction.

Please refer to AX-3 Series Operation Manual for more details of buffer mode.

1-3
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@® Structure Applicable for Motion Control

In PLCopen technical standard, the information and parameters required for configuring motion control
on axis are defined in a Structure.

For AX Motion CPUs, a Structure is a data type applicable to group the data elements together, which is
easier for users to specify proper parameters.

For AX Motion CPUs, the applicable Structure is as below:

B Single-axis Function Block

For single-axis FB, the applicable Structure is AXIS_REF_SM3 -

B Function Block for Axis Group

For AxisGroup FB, the applicable Structure is DMC_AXIS_GROUP_REF -

Note: For more details, please find Appendix A.2 Data Types: Enumeration and Structure.
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1.2 Categories of Motion Control Instructions

For AX Motion CPUs, motion control instructions are divided into two categories based on PLCOpen.

Single-axis motion

control instructions

Torque control on single axis

Synchronized control on single axis

Administrative

Administrative functions on single
axis

Categories Type Function Group Description
Positioning on single axis “SMC”: Motion instructions
Velocity control on single axis
Motion “MC_": PLCopen motion control

instructions

“DMC_": Delta-defined motion control

instructions

Multi-axis motion
control instructions

Motion modules

Motion

Multi-axis coordinated control

Performing coordinated movement of

an axis group

Administrative

Administrative functions on multi

axis

Controlling, monitoring or resetting

axis group status.

1-5
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Chapter 2

Motion Control Instruction

2.1 Motion Control Instructions

Motion control instructions are generally used to control motors on performing specific movement after the specified

instruction being executed. The function blocks used in this chapter are from the library “SM3_Basic” and able to operate
synchronously with drives. As a result, synchronous axis type should be selected in axis settings. For more details about

configuration related to synchronous axes, please refer to section 7.4 in AX-3 Series Operational Manual.

2.1.1 MC_Home

MC_Home controls the axis to perform the homing operation.

FB/FC Instruction Graphic Expression ST language
MC_Home_instance (
AXis =,
Execute:=,
Position:=,
FB MC_Home Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
Name Function Data Type SR Timing for updatin
yp (Default value) g P S
A rising edge of the input
Execute Execute starts the function BOOL True/False(False) -
block.
Specifies the set position Negative number, When Execute
Position P - . P ' LREAL positive number, or O shifts to True and
(Unit: user unit) :
0) Busy is False.
) Outputs
Name Function Data Type Output range (Default value)
True when homing is
Done BOOL True/False(False)
completed.
Busy True when the instruction is BOOL True/False(False)
executed
CommandAborted True when the instruction is BOOL True/False(False)
aborted.
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

2-2
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B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® When Execute shifts from True to
False.

Done When the homing is completed. ® |f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® \When Done shifts to True.

Busy When Execute changes to True. ® \When Error shifts to True.

® \When CommandAborted shifts to True.
When this instruction is aborted by ® \When Execute changes to False.
another instruction. ® |f Execute is False and
CommandAborted When this instruction is aborted by CommandAborted shifts to True, it will
MC_Stop. be True for only one period and
immediately shift to False.
Error When an error occurs in the
executlpn con(_jltlons or input v_alues ® When Error code is cleared.
ErrorlD for the instruction.(Error code is
recorded)

B Timing Diagram

Execute

Done

Busy

Command Aborted

Error
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) In-Outs

Setting Value

Name Function Data Type (Default Value) Timing for Updating

Re_ference to AXIS REF SM3* AXIS REF SM3 When Exepute is rising edge triggered
axis.. - - - - and Busy is False.

Axis

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function block.

) Function
B When Execute changes to True, the homing operation starts to be performed on the axis specified in Axis.
B Position is to specify the set position for homing.
B In case the MC_Home command is interrupted by MC_Stop and

xWaitForHaltWhenStopinterruptsHome is TRUE, MC_Stop has to wait till the driver reaches velocity zero
before setting Done. Instead, if xWaitForHaltWhenStopinterruptsHome is FALSE, .Done will shift to true once
MC_Stop interrupts MC_Home.

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

) Example

B Example 1: Explain on how to perform homing by using MC_Home and setting homing mode on parameter
configuration page with the software DIAdesigner-AX.

2-4
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B Timing Diagram

Execute
Done
Busy
Position ‘
§ homing(7) §
State Machine discrete motion(4)
standstil® — 1|
B Use MC_Home with the following parameters:
. Speed during search for Speed during search for . .
Homing mode P ur .g P unng Homing acceleration
switch Zero
33 100 50 100

B The above parameters can be configured on the Homing Setting page:

After MC_Home being executed, the axis would move in the negative direction till finds Z phase pulse. And the place
where the axis stands is the home position once the first Z pulse is met.

° Supported Products

B AX-308E - AX-8
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2.1.2 MC_Stop

MC_Stop decelerates an axis to a stop.

FB/FC Instruction Graphic Expression ST language
MC_Stop_instance (
Axis =,
MC_Stop Execute :=,
—Axis Done | Deceleration :=,
FB MC_Stop —|Execute Busy | Jerk :=,
—Deceleration Error i-| Done =>,
—Jerk ErrorID[-| Busy =>,
Error =>,
ErrorlD =>);
® Inputs
: Setting Value o .
Name Function Data Type (Default Value) Timing for Updating
A rising edge of the input
Execute Execute starts the BOOL True/False -
. (False)
function block.
. Deceleration rate Positive When Execute is rising edge triggered,
Deceleration (Unit: user unit/s2)* LREAL number or 0(0) | the rate would be updated.
Jerk Jerk value LREAL Positive When Execute is rising edge triggered,
(Unit: user unit/s3)* number or 0(0) | the value would be updated.
) Outputs
Name Function Data Type Output Range (Default Value)
Done True when zero velocity is reached. BOOL True/False(False)
Busy True when the instruction is executed. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when an error
occurs.
ErrorlD . SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error code
descriptions.

*Note: SMC_ERROR: Enumeration(Enum)
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B Output Updating Time

Name Timing for shifting to True Timing for shifting to False
® True when the axis decelerates to a stop | ® When Execute shifts from True to False.
Done and reaches zero velocity. ® If Execute is False and Done shifts to True,
Done will be True for only one period and
immediately shift to False.
Bus ® True when Execute shifts to True. ® When Done shifts to True.
Y ® When Error shifts to True.
Error ® \When an error occurs in the execution ® When Execute shifts from True to
conditions or input values for the False.(Error code is cleared)
ErrorlD instruction. '

B Timing Diagram

Execute

Done

Busy

Error

[ ) In-Outs

Setting Value

Name Function Data Type (Default Value)

Timing for Updating

Reference to When Execute is rising edge triggered

Axis . AXIS_REF_SM3* AXIS_REF_SM3 .
axis.. - - - - and Busy is False.

*Note: AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function block.

) Function

B You can specify the deceleration rate when decelerating the moving axis to a stop. Also, State Machine will be
stopping.

When MC_Power is False during deceleration, the motor is in Free Run state.

The Done output is set to True when axis has reached velocity zero. At the same time, the input Execute
changes to False, while State Machine in stopping state changes to standstill.
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) Troubleshooting

u If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

) Example

B The example below shows the behavior and position tracking when MC_Stop is executed after
MC_MoveVelocity.

2-8
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B Timing Diagram

B When Execute of MC_Stop changes to True, it triggers CommandAboted of MC_MoveVelocity at the same
time and the motion controller starts to decelerate the axis to a stop. The Axis state is moved to the “Stopping”.

B When the axis reaches zero velocity, the Done output will change to True. Execute is still True so the axis state
remains in the state “Stopping”. After the stop is finished and Execute is false, the axis will change to Standstill.

B In case MC_MoveVelocity is executed again while the axis state is “Stopping”, an error will be reported. (Error
Code: SMC_AXIS_NOT_READY_FOR_MOTION)

[ Supported Products

B AX-308E - AX-8
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Motion Control Instruction

2.1.3 MC_Halt

MC_Halt commands a controlled axis motion stop.

FB/FC Instruction Graphic Expression ST language
MC_Halt_instance (
AXxis =,
Execute :=,
Deceleration :=,
Jerk :=,
FB MC_Halt
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
) Inputs
. Setting Value A .
Name Function Data Type (Default Value) Timing for Updating
A rising edge of the input
Execute Execute starts the BOOL True/False -
) (False)
function block.
Deceleration Deceleration rate. LREAL Positive When Execute shifts to True,
(Unit: user unit/s2) number or 0 (0) the rate will be updated.
L When Execute is rising edge
Jerk erktyalue. it/s3 LREAL }:)OSIUV% 0 triggered, the value would be
(Unit: user unit/s3) number or 0 (0) updated.
) Outputs
Name Functioin Data Type Output Range (Default Value)
Done True when zero velocity is reached. BOOL True/False(False)
Busy True when the instruction is executed. BOOL True/False(False)
CommandAborted | True when the instruction is aborted. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when an error
occurs.
ErrorlD . SMC_ERROR | g\1c ERROR(SMC_NO_ERROR)
Refer to Appendices for error code
descriptions.

*Note: SMC_ERROR: Enumeration(Enum)
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B Output Updating Time

Name Timing for shifting to True Timing for shifting to False
® \When the axis decelerates to a ® \When Execute shifts from True to False.
D stop and reaches zero velocity. ® |f Execute is False and Done shifts to
one .
True, Done will be True for only one
period and immediately shift to False.
® \When Execute shifts to True. ® When Done shifts to True.
Busy ® \When Error shifts to True.
® When CommandAborted shifts to True.
® \When this instruction is aborted ® \When Execute shifts from True to False.
because of other function blocks. ® |f Execute is False and
CommandAborted CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
Error ® When an error occurs in the ® \When Execute shifts from True to False.
execution conditions or input (Error code is cleared)
ErrorlD values for the instruction.

m T

ming Diagram

Execute

Done

Busy

Command Aborted

Error
) In-Outs
. Setting value _ .
Name Function Data Type (Default value) Timing for updating
Axis Re_ference to AXIS_REF_SM3* AXIS_REF_SM3 When Exepute is rising edge triggered
axis.. and Busy is False

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function block.
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Function

B Any next motion command can be executed when MC_halt is in Standstill mode (opposite to MC_Stop, which
cannot be interrupted by other motion FBs.).

B When MC_Halt is executed, the axis will enter the discrete_motion state. Once the axis reaches zero, the axis
state would transfer to Standstill.

Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

Example

B The example below shows the behavior and position tracking when MC_Halt is executed after
MC_MoveVelocity.

B The MC_Halt stops MC_MoveVelocity if there is no another instruction executed before the axis enters
“Standstill” state.|” °

B If MC_MoveVelocity executes again during the deceleration, it will abort MC_Halt immediately and accelerate

again without entering “Standstill” state. This re-execution behavior is allowed for MC_Halt but not allowed
iMC_Stop.

2-12



Chapter 2 Motion Control Instruction

B Timing Diagram

300

Velocity
0

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

Error

MC_Halt

Execute

Done

Busy

CommandAborted

Error

continuous motion(5) | i ; : i
! discrete motion(4) | : ; ¢
;

standstim—|—|_| I
State Machine

€ When Execute of MC_Halt changes to True, it triggers CommandAborted of MC_MoveVelocity at the
same time and the motion controller starts to decelerate the axis to a stop. The Axis state is moved to
the “DiscreteMotion”.

€ When the axis reaches zero velocity, Done will change to True. The axis state will transfer to “Standstill”..

€ Incase MC_Halt is not decelerating the axis to zero velocity and Execution is True, the Execute input of
MC_MoveVelocity will change to True again and stop MC_Halt. Which CommandAboted will change to
True with the axis state transferred from discrete_motion to continuous_motion.

Supported Products

B AX-308E - AX-8

2-13




N

Chapter 2 Motion Control Instruction

2.1.4 MC_MoveAbsolute

MC_MoveAbsolute controls the axis to move to the specified absolute target position at a specified behavior.

FB/FC Instruction Graphic Expression ST language
MC_MoveAbsolute_instance(
AXis :=,
Execute :=,
Position :=,
Velocity :=,
Acceleration :=,
FB MC_MoveAbsolute Deceleration :=,
Jerk =,
Direction :=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
Name Function Data Type Setting value Timing for updatin
yp (Default value) g for updating
A rising edge of the input
Execute Execute starts the BOOL True/False -
. (False)
function block.
Absolute target position Negative number, When Execute shifts to
Position - getp . LREAL positive number or 0 )
(Unit: user unit) ©) True and Busy is False.
Target velocity i
Velocity . . LREAL Positive number or 0 (0) When Execute §h|fts o
(Unit: user unit/s) True and Busy is False.
. Acceleration rate - When Execute shifts to
Acceleration (Unit: user unit/s?) LREAL Positive number or 0 (0) True and Busy is False.
. Deceleration rate - When Execute shifts to
Deceleration (Unit: user unit/s?) LREAL Positive number or 0 (0) True and Busy is False.
Jerk value i
Jerk ) 3 LREAL Positive number or 0 (0) When Execute §h|fts o
(Unit: user unit/s*) True and Busy is False.
3:fastest
2:current
Direction Rotation direction MC_Direction* Lpositive When Execute §h|fts o
. True and Busy is False.
0O:shortest
-1:negative
(shortest)

*Note: MC_Direction: Enumeration (Enum)
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®  Outputs

Name Function Data Type Output Range (Default Value)
Done Truglwh(.an absolute target BOOL True/False(False)
position is reached.
Busy True when the instruction is BOOL True/False(False)
executed.
CommandAborted True when the axis is being BOOL True/False(False)
controlled
Error True if an error occurs BOOL True/False(False)
Record the error code when
the error occurs. Refer to
ErroriD Appendices for error code SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
descriptions.
*Note: SMC_ERROR: Enumeration (Enum)
B Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
® \When Execute shifts to False

®  When the absolute positioning is If Execute is False and Done shifts to
completed. True, Done will be True for only one
period and immediately shift to False.

Done

®  When Done shifts to True.
Busy ® \When Execute changes to True. ®  When Error shifts to True.
® When CommandAborted shifts to True.

®  When this instruction is aborted ® When Execute shifts to False.
by another function block. ° If Execute is False and
CommandAborted ®  When this instruction is aborted CommandAborted shifts to True, it will
because of the execution of be True for only one period and
MC_Stop instruction. immediately shift to False.
Error ® When an error occurs in the ® When Execute shifts from True to False.
execution conditions or input

ErrorlD values for the instruction. (Error code is cleared)

B Timing Diagram
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Execute

Done

Busy

Command Aborted

Error
® In-Outs
: Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere_nce AXIS_REF_SM3* AXIS_REF_SM3 When Exe_cute is rising edge triggered
to axis.. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function block.

) Function

| Direction

€ Direction is used to define the rotation of servo axis and is effective only for modulo/rotary axis.

€ When the direction value is different, the motion direction and the travel distance of the rotary axis will be
different as follows. Suppose the output unit of the physical device is “degree”, the motion direction of

the rotary axis is illustrated as follows:

Direction: 1 (Positive direction)
Current position: 315°

Target position: 90°
Movement angle: 135°

Direction: -1 (Negative direction)
Current position: 315°

Target position: 90°

Movement angle: 225°
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Direction:0(shortest) - 3(fastest)

Current position: 315°
Target position: 90°

Movement angle: 135°

Direction:0(shortest) - 3(fastest)
Current position: 315°

Target position: 270°
Movement angle: 45°

Direction:2(current)

Rotary axis status: Moving in the negative direction
before the function block is executed.

Current position: 315°

Target position: 90°

Movement angle: 225°

Direction:2(current)

Rotary axis status: motionless or moving in the positive
direction before the function block is executed.
Current position: 315°

Target position: 90°

Movement angle: 135°

Troubleshooting

] If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.
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) Example

B The example below describes the behavior of 2 MC_MoveAbsolute instructions which are connected with each
other.
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B Timing Diagram

¢ If Execute is True when MC_MoveAbsolute_0 block is running, the axis will move towards the target
position. Once the Execute input of MC_MoveAbsolute_1 changes to True, the execution of
MC_MoveAbsolute_0 block would be aborted, which CommandAborted turns True. The final position will
be 20,000.

€ When MC_MoveAbsolute_1 block is executed, the axis would move towards the absolute target position
according to MC_MoveAbsolute_1 parameters.

€ When axis reaches the absolue position 20000 set by MC_MoveAbsolute_1, the Done input of
MC_MoveAbsolute_1 would turn True as Busy changing to False.

€ Incase Execute of MC_MoveAbsolute_1 switches to False, the Done output would also change to False
state.

o Supported Products

B AX-308E - AX-8
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2.1.5 MC_MoveRelative

MC_MoveRelative controls the axis to move a specified relative distance with a specified behavior.

FB/FC Instruction Graphic Expression ST language
MC_MoveRelative_instance(
AXis =,
Execute :=,
Distance :=,
Velocity :=,
Acceleration :=,
FB MC_MoveRelative Deceleration :=,
Jerk :=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
. Setting Value _ .
Name Function Data Type (Default Value) Timimg for Updating
A rising edge of the input
Execute Execute starts the BOOL True/False -
. (False)
function block.
Relative distance to be Negative number, .
Distance moved. LREAL positive number or \E/;\{Jhsenifgfsu;e shifts to True and
(Unit: user unit) 0(0) y )
. Target velocity. Positive number or | When Execute shifts to True and
Velocity (Unit: user unit/s) LREAL 0(0) Busy is False.
Acceleration Acc_e-lerauon r_atez. LREAL | Positive number(o) | When Execute shifts to True and
(Unit: user unit/s?) Busy is False.
Deceleration Dec_e-leratlon r_atez. LREAL Positive number(0) When_ Execute shifts to True and
(Unit: user unit/s?) Busy is False.
Jerk Jerlf _value. . LREAL Positive number(0) When_ Execute shifts to True and
(Unit: user unit/s®) Busy is False.
) Outputs
Name Function Data Type Output Range (Default Value)
Done True when relative distance BOOL True/False(False)
is completed.
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is
CommandAborted | aported. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
ErroriD an error-occurs. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.
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*Note: SMC_ERROR:Enumeration (Enum)

B Output Updating Time

I\ |

Name Timimg for Shifting to True Timimg for Shifting to False

® \When the relative positioning is ® \When Execute shifts from True to
completed. False.

Done ® |[f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® When Execute changes to True. ® \When Done changes to True.
® When Error changes to True.
Busy .
® When CommandAborted shifts to
True.
®  When this instruction is aborted by ® \When Execute changes to False.
another function block. ® |[f Execute is False and
CommandAborted When this instruction is aborted CommandAborted shifts_to True, it will
because of the execution of be True for only one period and
MC_Stop instruction. immediately shift to False.
) i .
Error When an error occurs in the ® \When Execute shifts from True to
execution conditions or input values .
ErrorlD for the instruction. False. (Error code is cleared)

B Timing Diagram

Execute

Done

Busy

Command Aborted

Error
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B In-Outs
q Setting Value . .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere'nce AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
to axis. is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

Function
The instruction performs relative positioning with specified target velocity (Velocity), acceleration rate (Acceleration),

deceleration rate (Deceleration) and Jerk value (Jerk) when execute changes to True.

Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

Example

B The example below describes the behavior of the MC_MoveRelative instruction.
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Timing Diagram

Velocity
]

1

POSHION 1000 -remrmearerchemscreree oo
]

MC_MoveRelative_0 5 !

Execute

I\ |

Done

Busy

CommandAborted

Error § |

discrate motion(4)
standstill (3}

State Machine |

€ When Execute changes to True, MC_MoveRelative drives the axis to the target position.During
movement, Busy is True in the state of Discrete motion.

€ When the axis moved the specified relative distance (1,000), Done changes to True, and Busy changes
to False.

.

When Execute changes to False, Done changes to False too.

€ When Execute changes to True again, the instruction will be executed again to drive the axis to the target
position and reaching the position of 2,000.

Supported Products

B AX-308E - AX-8
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2.1.6 MC_MoveAdditive

MC_MoveAdditive controls the axis to move an additional distance at a given speed and acceleration.

FB/FC

Instruction

Graphic Expression

ST language

N

FB MC_MoveAdditive

MC_MoveAdditive_instance (
AXis :=,

Execute :=,

Distance :=,

Velocity :=,

Acceleration :=,

Deceleration :=,

Jerk =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
Name Function Data Type (ggg‘[}ﬁ ://gllﬂg) Timimg for Updating
A rising edge of the
Execute input Execute starts the BOOL True/False -
. (False)
function block.
Relative dist ob Negative
elative distance to be . .
. number, When Execute shifts to True and Busy is
Distance moyed. _ LREAL positive number | Eaise.
(Unit: user unit) or 0(0)
. Target velocity. Positive number | When Execute shifts to True and Busy is
Velocity (Unit: user unit/s) LREAL or 0(0) False.
Acceleration Acceleration rate. LREAL Positive When Execute shifts to True and Busy is
(Unit: user unit/s?) number(0) False.
Deceleration Deceleration rate. LREAL Positive When Execute shifts to True and Busy is
(Unit: user unit/s?) number(0) False.
Jerk value. Positive When Execute shifts to True and Busy is
Jerk (Unit: user unit/s?®) LREAL number(0) False.
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° Outputs
Name Function Data Type Output Range (Default Value)
True when additive distance
Done is completed. BOOL True/False(False)
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is BOOL
CommandAborted | gported. True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
ErrorlD an error.occurs. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Timing

Name Timimg for Shifting to True Timimg for Shifting to False
® True when the additive positioning is ® When Execute changes to False.
completed. ® If Execute is False and
Done CommandAborted shifts to True, it
will be True for only one period and
immediately shift to False.
® True when Execute changes to True. ® When Done changes to True.
Busy ® When Error changes to True.
® When CommandAborted changes to
® True.
® When this instruction is aborted ® When Execute changes to False.
because of the execution of MC_Stop ® |If Execute is False and
CommandAborted instruction. CommandAborted shifts to True, it
will be True for only one period and
immediately shift to False.
Error [ When_an error occurs in the execution ® When Execute shifts from True to
_condltlo_ns or input values for the False.( Error code is cleared)
ErrorlD instruction. aise.

B Timing Diagram

Execute

Done

Busy

Command Aborted

Error
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) In-Outs
: Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refe;ir;ce to AXIS_REF_SM3* AXIS_REF_SM3 \é\grl]:g Execute shifts to True and Busy is

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

Function

B MC_MoveAdditive executes the instruction based on user-defined parameters to drive the specific axis to move

an additional distance.

When MC_MoveAdditive executes alone, the behavior would be identical to a MC_MoveRelative.

In case the previous instruction is on-going, an additional distance will be added again for the re-execution of

MC_MoveAdditive instruction.

Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

Example

B The example below describes the behavior of MC_MoveRelative and MoveAdditive instructions which are

executed in a series

MC MoveRelative 0

ENO——

ERO——

TRUE MC MoveRelative
11 EN B
S5M_Driwe Wirtual —Anxis Done —
—Execute Busy —
3000 —Distance CommandAborted —
1500 —Velocity Error —
2000 —|Acceleration ErrorID
2000 —|Deceleration
10000 —Jerk
MC MoveRdditive 0
TRUE MC MoveAdditive
EN B
S5M Driwe WVirtual —Hnxis Done [~
—Execute Busy —
6500 —Distance CommandAborted —
2000 —Velocity Error —
1000 —Acceleration ErrorID —
1000 —Deceleration
10000 —Jerk
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Timing Diagram

Position

Velocity

MC_MoveRelative

Execute

Done

Busy ; :

CommandA borted

Error ' i

MC_MoveAdditive

Execute ;

Done

Busy

CommandAborted

: discrete motion(4)
standstill(3)

State Machine

€ When Execute changes to True, MC_MoveRelative drives the axis to the target position. After Execute
changes to True at the position 3500, the MC_MoveRelative instruction would be aborted and
CommandAborted changes to True. At the same time, the axis remains in Discrete motion state.

4 Meanwhile, the MC_MoveAdditive instruction is executed and adds a relative distance of 6,500 to the
previous commanded position 5,000, and results the new commanded position 11,500.

€ When the axis reaches 13,500, Done changes to True.

Supported Products

B AX-308E - AX-8
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2.1.7 MC_MoveSuperlmposed

MC_MoveSuperimposed controls the axis to move a relative superimposed distance at a specified behavior while the axis

is moving.
FB/FC Instruction Graphic Expression ST language
MC_MoveSuperlmposed
_instance (
AXxis :=,
Execute :=,
Distance :=,
VelocityDiff :=,
Acceleration :=,
FB MC_MoveSuperimposed Deceleration :=
Jerk :=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
‘ Setting Value A .
Name Function Data Type (Default Value) Timimg for Updating
A rising edge of the
Execute input Execute starts BOOL Tr(uFe;E z:l)se -
the function block.
- . Negative number
Additional relative - ' .
Distance distance to be moved. LREAL positive r(!)umber or ggi?ssxewte shifts to True and Busy
(Unit; user unit) ©) '
Additional target .
VelocityDiff velocity LREAL Positive number(0) ?/SVEZTSEXECUE shifts to True and Busy
(Unit: user unit/s) ’
Additional acceleration .
Acceleration rate LREAL Positive number(0) When Execute shifts to True and Busy
i H1a2 is False.
(Unit: user unit/s?)
Additional deceleration .
Deceleration rate LREAL Positive number(0) When Execute shifts to True and Busy
. Lo is False.
(Unit: user unit/s?)
Additional jerk value . i
Jerk J LREAL Positive number(0) When Execute shifts to True and Busy

(Unit: user unit/s®)

is False.
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Outputs
Name Function Data Type Output Range (Default Value)
True when the
Done superimposed movement is BOOL True/False(False)
completed.
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is BOOL
CommandAborted aborted. True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs.
ErrorlD . . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® \When the superimposed distance is ® When Execute shifts from True to
completed. False.

Done ® [f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® \When Execute changes to True. ® When Done changes to True.

Busy ® When Error changes to True

® \When Commandaborted shifts to True
® When one instruction is aborted by ® \When Execute changes to False.
another instruction with the Buffer ® If Execute is False and
Mode set to Aborting. CommandAborted shifts to True, it
CommandAborted L L . L
® When this instruction is aborted will be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error ® When an error occurs in the ® \When Execute shifts from True to
execution conditions or input values False.( Error code is cleared)
ErrorlD for the instruction. '
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B Timing Diagram

Execute

Done

Busy

Command Aborted

Error
[ ) In-Outs
; Setting Value o .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere.nce AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy is
to axis. False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function
B The input values of VelocityDiff + Distance * Acceleration » Deceleration and Jerk are superimposed on the on-

going motion of the previous instruction.

B If executing MC_MoveSuperimposed block in Standstill state, the function would be identical to

MC_MoveRelative.
B MC_MoveSuperimposed can be aborted by other function blocks.
B An error will occur when MC_MoveSuperimposed is repeatedly executed on the same axis.

B If changing the input values during the execution of MC_MoveSuperimposed or re-execute the function block
before the instruction finished, the axis will react according to the new superimposed values and instruction,
which are the sum of the previous instruction and MC_MoveSuperimposed instruction. When the
superimposed distance is reached, the axis will resume the operation of the previous instruction until the

superimposed total distance is reached.

B MC_MoveSuperimposed and the function block, which is previously executed, would be aborted if a new

function block is started while MC_MoveSuperimposed is superimposed on other function blocks.

) Troubleshooting

[ | If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.
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Example

B The example below describes the behavior of MC_MoveSuperimposed applied to MC_MoveVelocity.

MC MoveWVelocity O

TROE

SM Drive Virtual —=
500 —
100 —
100 —
1000 —

EN
AXis

MC MoweVelocity
ENO

InVelocity

Execute Busy
Velocity Commandiborted
Acceleration Error
Deceleration ErrorID
Jerk

Direction

MC MowveSuperImposed O

TRUE

1 [
SM_Dere_Virtual—Jj
10000 —

600 —

200 —

200 —

500 —

EN
Axis

MC moveSuperimposed
ENO

Done

Execute Busay
Distance Commandiborted
VelocityDiff Error
Lcceleration ErrorID
Deceleration

Jerk
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Timing Diagram

€ When Execute of MC_MoveVelocity changes to True, the specific axis starts to move towards the target

velocity (500) at the constant speed.

€ When Execute of MC_MoveSuperimposed changes to True, the MC_MoveSuperlmposed instruction
starts and applies the additional values(velocity, distance, acceleration, deceleration and jerk) to the axis
and the axis performs a superimposed motion path. Since VelocityDiff is set as 600 and the target

superimposed distance is far enough, the velocity will be superimposed to 1100(500 + 600).

€  When the execution of MC_MoveSuperimposed is finished, Done will turn True and MC_MoveVelocity

will keep going.

Supported Products

AX-308E - AX-8
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2.1.8 MC_Camln

MC_Camln performs cam operation.

FB/FC

Instruction

Graphic Expression

ST language

MC_Camln_instance (
Master :=,

Slave :=,

Execute :=,

FB MC_Camin

Jerk =,

Busy =>,

Error =>,

MasterOffset :=,
SlaveOffset :=,
MasterScaling :=,
SlaveScalling :=,
StarMode :=,
CamTablelD :=,
VelocityDiff :=,
Acceleration :=,
Deceleration :=,

TappetHysteresis :=,
InSync =>,

CommandAborted =>,
ErrorlD =>,

EndOfProfile =>,
Tappets =>);

° Inputs
. Setting Value - .
Name Function Data Type Timimg for Updatin
yp (Default Value) : . e
Execute A rising edge of the_lnput Execute BOOL True/False i
starts the function block. (False)

ShlftS the posﬂpp of the master Nggatlve number, When Execute shifts to

MasterOffset axis by the specified offset value. LREAL positive number or O .
. . True and Busy is False.

(Unit: user unit) 0)
Shifts the displacement of the Negative number
SlaveOffset slave axis by the specified offset LREAL positive number or 0 When Execute §hn‘ts to
value. ©) True and Busy is False.
(Unit: user unit)
. Negative number, .

. Scales the master axis up and I When Execute shifts to

MasterScaling . o LREAL positive number or 0 .
down with the specified factor. ©) True and Busy is False.

. Negative number, .

. Scales the slave axis up and I When Execute shifts to

SlaveScaling . o LREAL positive number or O .
down with the specified factor. ©) True and Busy is False.
Specifies the engagement MC_StartM | O:absolute When Execute shifts to

StartMode . . . .
behavior of the slave axis ode l:relative True and Busy is False.
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Setting Value

Name Function Data Type Timimg for Updatin
yp (Default Value) R
2:ramp_in
3:ramp_in_pos
4:ramp_in_neg
(absolute)
Cam table identifier, which is from MC When Execute shifts to
CamTablelD ' - MC_CAM_ID* )
amtable output of CamTableSelect. CAM_ID - - True and Busy is False.
. Maximum velocn.y difference Positive number or When Execute shifts to
VelocityDiff under ramp_in mode. LREAL )
. . 0(0) True and Busy is False.
(Unit: user unit/s)
The acceleration rate under
. . . When Execute shifts to
Acceleration ramp_in mode. LREAL Positive number(0) xecu . !
- o True and Busy is False.
(Unit: user unit/s?)
Th i .
. e decelergtlon rate under N When Execute shifts to
Deceleration ramp_in mode.. LREAL Positive number(0) .
. o True and Busy is False.
(Unit: user unit/s?)
The jerk value under ramp_in .
- . When E te shifts t
Jerk mode. LREAL Positive number(0) en txecute S s fo
. . True and Busy is False.
(Unit: user unit/s®)
Tappe;l;ystere The hysteresis rate of tappet. LREAL Positiveor(1(l;)mber or When Execute shifts to

True and Busy is False.

*Note: MC_CAM_ID(Struct): Cam table variables, from output of MC_CAMTableSelect, are input to MC_Camin.

Setting Value
Name Function Data Type
(Default Value)
Internal information stored in
pCT POINTER TO BYTE Positive number or 0(0)
the cam table
Periodic Periodic mode BOOL True/False (True)
MasterAbsolute MasterAbsolute mode BOOL True/False (True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False (True)
The start master axis position in Negative number, positive
StartMaster LREAL
the cam table number or 0 (0)
The end master axis position in Negative number, positive
EndMaster LREAL
the cam table number or 0 (0)
The start slave axis position in Negative number, positive
StartSlave LREAL
the cam table number or 0 (0)
The end slave axis position in Negative number, positive
EndSlave LREAL
the cam table number or 0(0)
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Setting Value
Name Function Data Type
(Default Value)
byCompatibilityMode Compatibility mode BYTE Positive number or 0(0)
o Outputs
Name Function Data Type Output Range (Default Value)
True when the specified
InSync master/slave cam operation is BOOL True/False(False)
synchronized.
True when the instruction is
Busy BOOL True/False(False)
executed.
True when this instruction is BOOL
CommandAborted True/False(False)
aborted.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs. Refer to
ErrorlD SMC_ERROR*! SMC_ERROR(SMC_NO_ERROR)
Appendices for error code
descriptions.
True when the end point of the
EndOfProfile BOOL True/False(False)
cam profile is completed.
Can be used with the function
Tappets SMC_TappetData*? SMC_TappetData
block of SMC_GetTappetValue.

*Note:

1. SMC_ERROR: Enumeration(Enum)
2. SMC_TappetData: Structure(Struct)
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Output Range
Name Function Data Type
(Default Value)
0:TAPPET_pos
(Pass in positive direction)
1L TAPPET _all
Tappet action active when axis
(No specific direction)
ctt passes tappets in the specified | SMC_CAMTAPPETTYPE
2:TAPPET_neg
direction (positive or negative).
(Pass in negative direction)
(TAPPET_pos)
0:TAPPETACTION_on(Switch ON)
1:TAPPETACTION_off(Switch OFF)
2:TAPPETACTION_inv (Inverts)
The action activated when axis 3:TAPPETACTION_time
cta SMC_CAMTAPPETACTION
passes tappets. (Switches on after a delay for a
certain time period.)
(TAPPETACTION_on)
Specify the delay time for
dwDelay switching ON under DWORD Positive number or 0(0)
TAPPETACTION_time mode.
Specify the time duration for
which the tappet is switched to
dwDuration DWORD Positive number or 0(0)
ON under
TAPPETACTION_time mode.
Positive number, negative number
iGrouplD Track ID of tappets INT
or 0(0)
Master position where tappet Positive number, negative number
X LREAL
is switched. or 0(0)
dwActive Internal variable DWORD Positive number or 0(0)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® When the synchronization When a falling edge is detected at input
between master and slave axis Execute.

InSync is completed. If Execute is False and Done shifts to
True, Done will be True for only one period
and immediately shift to False.

® \When an instruction is being When a rising edge is detected at output
Bus executed. CommandAborted.
y When a rising edge is detected at output
Error.
® When MC_CamOut is executed. When a falling edge is detected at input
® When one instruction is aborted Execute.
by another instruction. If Execute is False and CommandAborted
CommandAborted - - ;
® When a function block shifts to True, CommandAborted will be
instruction is aborted by True for only one period and immediately
MC_Stop. shift to False.
Error ® When an error occurs in the When a falling edge is detected at input
execution conditions or input
ErroriD values for the instruction. Execute. (Error codes are cleared.)
) Cyclic end of the cam profile Shift to True for only one period and
immediately shift to False if
) MC_CamTableSelect Periodic is 1(period).
EndOfProfile = . .
Shift to False when a falling edge is
detected at input Execute and
MC_CamTableSelect Periodic is 0.

B Timing Diagram

Execute

InSync

Busy

CommandAborted

EndOfProfile | | |

Error

€  When Execute shifts from FALSE to TRUE and Busy is TRUE, InSync shifts from False to True as soon

as the synchronization between master and slave axis is completed. When coming to the end of CAM

cycle, EndOfProfile shifts from FALSE to TRUE for only one period, then switch back to FALSE. Once

the coupling of master and slave axis is deactivated, such as executing MC_CamOut, CommandAborted

shifts from FALSE to TRUE, while both InSync and Busy shifts from TRUE to FALSE. Then,

CommandAborted will shift from TRUE to FALSE as well as Execute.
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[ ) In-Outs
; Setting Value . .
Name Function Data Type (Default Value) Timimg for Updating
Master Reference to the AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy is
master axis. False.
Slave Reference to the AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy is
slave axis. False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

® Function

Relationship between master axis position and slave axis position

€ The cam relationship which is planned in the software is the position relationship between the master axis

and slave axis. The “position” mentioned here is the cam phase of the master axis / slave axis instead of
the actual axis position. If the cam relationship which is planned is seen as the function CAM as below, the
input of the function CAM is the master axis cam phase and the output is the slave axis cam phase. The

formula is shown as below.

y = CAM(x)
x:The master axis cam phase

y:The slave axis cam phase

The cam phase comes from the axis positions and there is a conversion between them. The conversion
between the axis position and cam phase is related with the MasterAbsolute, SlaveAbsolute, MasterOffset,

SlaveOffset, MasterScaling, and SlaveScaling.

The slave axis follows the master axis to make the synchronous cam motion by using the MC_Camin
instruction. In the synchronous cam motion, the corresponding relationship between the master axis position
and slave axis position is based on the pre-planned cam relationship (the cam curve or cam table). The

process in which the slave axis position is calculated through the master axis position is illustrated as follows.

CAM
Master offset Slave offset
Master fl\ Slave
Position X \4__/ / ‘ T \-|__J Position
Master Scaling Slave Scaling
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€ The following formula is generated from the figure above.:

Position_Slave=SlaveScaling x CAM(MasterScaling X MasterPosition+MasterOffset)+ SlaveOffset

position (usually 0) of master axis in the corresponding cam curve.

It can be seen that when master axis is in absolute mode, master position is the remainder of the current

master position divided by modulo; When master axis is in relative mode, master position is the start point

Relation between StartMode and MasterAbsolute/ SlaveAbsolute of CamTableSelect

*

Absolute mode (StartMode = 0): The slave current position is not involved in the Cam calculation as the

cam synchronization starts, However, a jump can be caused if the current position of slave axis and its

start position from the Cam are not the same

Relative mode (StartMode = 1): Cam changes according to the current position of slave axis, which the

slave axis position would be added to the slave current position for calcution. If the slave setpoint position

according to the cam is not at the start point 0, a jump may occur.

Ramp mode (StartMode = 2, 3, 4): Add a motion curve for compensation according to VelocityDif,

Acceleration, Deceleration, and Jerk, so as to prevent a jump in cam when coupling starts.

MC_CamTableSelect.MasterAbsolute

Master axis

absolute

Absolute mode

relative

Relative mode

MC_Camlin.StartMode

MC_CamTableSelect.SlaveAbsolute

Slave axis

absolute True Absolute mode
absolute False Relative mode
relative True Relative mode
relative False Relative mode
ramp_in True Ramp in Absolute mode
ramp_in False Ramp in Relative mode
Ramp in positive
ramp_in_pos True
Absolute mode
Ramp in positive
ramp_in_pos False
Relative mode
Ramp in negative
ramp_in_neg True
Absolute mode
Ramp in negative
ramp_in_neg False

Relative mode
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4 Cam table

1. Absolute mode on master axis(MasterAbsolute = true)

Absolute mode on slave axis (SlaveAbsolute = true)
1.1  Absolute mode(StartMode = 0)

Coupling positions for master and slave axis, respectively, are master current position and the slave position from

the cam table.

Execute

InSync

Busy

Master Position

60
0

Slave Position

EndOfProfile | | |
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12

1.3

1.4

Absolute mode (StartMode = 1)

Coupling positions for master and slave axis, respectively, are master current position and the slave
position on the cam table plus slave current position (180+64 = 244). In addition, a jump would occur if

the start point of master axis is not same as the start position on cam table.

Ramp in mode (StartMode=2)

Coupling positions for master and slave axis, respectively, are master current position and the slave
position added with a motion curve for compensation, which is configured via VelocituDiff, Acceleration

and Deceleration settings, for the purpose of preventing a jump while ramping in.

Ramp in positive, Ramp in negative (StartMode = 3, 4)

With a rotary/ modulo slave axis, ramp_in_pos compensates only in the positive direction and
ramp_in_neg in the negative direction. For linear slaves the compensation direction is generated

automatically with ramp_in_pos, ramp_in_neg, and ramp_in mode which also means these three modes

are under the same execution condition.
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2. Absolute mode on master axis (MasterAbsolute = true),

Relative mode on slave axis (SlaveAbsolute = false)

2.1  Absolute/ Relative mode (StartMode =0, 1)

The defined positions of master and slave axis when cam is engaged, respectively, are master current
position and the slave position from the cam table added on the slave current position (180+65 = 245).

In addition, a jump would occur if the start point of master axis is nhot same as the start position on cam
table

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

2.2 Ramp in mode (StartMode = 2)

The defined positions of master and slave axis when cam is engaged, respectively, are master current
position and the slave position added with a motion curve for compensation, which is configured via
VelocituDiff, Acceleration and Deceleration settings, for the purpose of preventing a jump while ramping

in. The slave coupling position would be the position on the cam table plus slave current position (61 +
180 = 241).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile
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3. Master absolute mode (MasterAbsolute = false)/ Slave absolute mode (SlaveAbsolute = true)
3.1  Absolute mode (StartMode = 0)
Master-slave coupling position: The current position of master axis would be the start position as well as

the zero position on the cam table. The corresponding position of the slave axis on the cam table should

also be zero, while the slave position (coupling) is zero under absolute mode.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

3.2  Relative mode (StartMode = 1)

Master-slave coupling position: The current position of master axis would be the start position as well as
the zero position on the cam table. The corresponding position of the slave axis on the cam table should

also be zero, while the slave position (coupling) under relative mode should be the sum of corresponding

position and slave current position (0+180=180).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | |
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4, Master relative mode (MasterAbsolute = false)/ Slave relative mode (SlaveAbsolute = false)

41 Abosolute/ Relative mode (StartMode = 0, 1)

Master-slave coupling position: The current position of master axis would be the start position as well as
the zero position on the cam table. The corresponding position of the slave axis on the cam table should

also be zero, while the slave position (coupling) under relative mode should be the sum of corresponding

position and slave current position (0+180=180).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

42 Ramp in mode (StartMode = 2)

Master-slave coupling position: The current position of master axis would be the start position as well as
the zero position on the cam table. A compensating curve is added to the slave position according to the

settings of VelocityDiff, Acceleration and Deceleration to avoid jumps.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile
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Offsets and scaling (MasterOffset/MasterScaling/SlaveOffset/Slavescaling)

€ Position offsets and scaling can be performed by modifying the parameters based on the preplanned cam
curve. For example, you can specify the scaling factor to adjust phase and offset between master and slave
in cam table with only one cam curve needed for a processed product, which comes in multiple sizes, so
as to switch between different sizes of the product during production. In addition, offsets and scaling factors

of master and slave axis can be configured respectively.

€ Offsets and scaling between master and slave axis determine the actual operation for cam profile, which is

demonstrated in the following example. The preplanned cam profile curve is shown below.

120 fmmmmmmmm e

0 360
Master cam phasing

€ If the master and slave axis are under absolute mode, the start position of master and slave axis would be
zero while performing coupling action. Without any offset and scaling (default setting), the relationship

between the actual positions of master and slave axis are shown below.

A Stave axis position

120 fommmmmmmm e

0 Master axis position 360
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€ When the position offsets and scaling are not set as default, impacts on the relationship between the actual

positions of master and slave axis are shown below.

When MasteOffset= 0, the impact of MasterScaling and SlaveScaling on the actual cam profile.

Condition I Condition 2

A MasterScaling=1 A MasterScaling=1
SlaveScaling=1 SlaveScaling=2

Slave position Slave position

240 F-——— - —

120
-
0 360
Master position Master position
— Conditionm3 Conditionm4
A MasterScaling=1 A MasterScaling=2
SlaveScaling=0.5 SlaveScaling=1
Slave position Slave position

120

-
0 - 360 0 180 360
Master position Master position

Caondition 5
A .
- MasterScaling=0.5
Slave position SlaveScaling=1
120 ________________________ T
I
1
I
1
I
0 360 720

Master position
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Condition 1: When MasterScaling and SlaveScaling are set to 1 with no offsets, the actual cam profile would be
same as preplanned.

Condition 2: When MasterScaling=1 and SlaveScaling=2 with no offsets, the slave position would be two times
more than the preplanned.

Condition 3: When MasterScaling=1 and SlaveScaling=0.5 with no offsets, the slave position would be half of the
preplanned.

Condition 4: When MasterScaling=2 and SlaveScaling=1 with no offsets, the position of master axis is doubled
compared with the preplanned position relative to the slave axis. From the angle of cam phasing, the
master phasing is twice the pre-planned phasing, which the cam master cycle changes from 360 to
180 and the cam slave phasing remains unchanged.

Condition 5: When MasterScaling=0.5 and SlaveScaling=1 with no offsets, the position of master axis would be
half of the preplanned position relative to the slave axis. From the angle of cam phasing, the master
phasing is half the pre-planned phasing, which the cam master cycle changes from 360 to 720 and the
cam slave phasing remains unchanged.

2. When MasteScaling= 0, the impact of MasterOffset and SlaveOffset on the actual operation of cam profile.

[ condition 1 Condition 2
A A
MasterOffset=0 MasterOffset=90
Slave axis position SlaveOffset=60 Slave axis position SlaveOffset=0
240
180
60
j/i >
0 90 270 360

Master axis position

Condition 1: When MasterScaling=1, SlaveScaling=1, MasterOffset=0 and SlaveOffset=60, the slave position
relative to the master position would be added with 60 based on the preplanned position. For example,
the master position 180 corresponds to the slave position 180 in a planned cam relationship which the
corresponding slave axis position should be 240(240=180+60) during the actual execution.

Condition 2: When MasterScaling=1, SlaveScaling=1, MasterOffset=90 and SlaveOffset=0, the master position
relative to the slave position would be added with 90 based on the preplanned position. For example, the
master position 180 corresponds to the slave position 180 in a planned cam relationship, which the
master axis position 90 should correspond to the slave axis position 180(180=90+90) during the actual
execution.

B Period mode

€ Use Periodic of MC_CamTableSelect to control the period mode. Under non-periodic mode, EndOfProfile
remains to be TRUE after executing for one period. Meanwhile, the slave axis stops moving, but still in
sync. The status of slave axis stays under synchronized_motion.

€ At the same time, Execute changes to False, while OutputsinSync, Busy and EndOfProfile of MC_Camin
remains to be TRUE.
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B Tappet table’
€ Use Tappet table to set tappets in Cam and read the status of tappets with SMC_GetTappetValue, which

can also be modified according to the settings in Tappet table and the direction when CAM master passing
the tappets.

*Note: At the same position, a maximum of three tappets can be set on the Tappet table.

€ You can configure several tappets for each track ID on the Tappet table, then view the relationship between
tappets and the master axis. While moving the points on Tappets page, the setting parameters on Tappet
table page would be changed simultaneously.

B TappetHysteresis
€ Set hysteresis intervals of tappet to avoid vibration in axes and encoders, which may lead to wrong

switching actions. The specified axis position must exceeds the interval so the next action will be executed.
The unit for Hysteresis is user-defined.

) Troubleshooting
B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.
) Example
B Examplel: Demonstrate the execution result after cam parameters relating to MC_Caminbeing being

configured. Both the master and slave axis are rotary axes in this example.

4 Cam curve planning:
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B Timing Diagram

Velocity

100
Master /
0

Master
0

300 __

Slave
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile

MC_CamOut

Execute

Done

Busy

MC_MoveVelocity

Execute

InVelocity

MC_MoveRelative

Execute

Done
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€ The calculation for axis position and coupling position on cam coordinate:

Position_Slave = SlaveScalingxCAM(MasterScalingxMasterPosition + MasterOffset)+SlaveOffset
Slave coupling position = 1 x CAM(2 x 321(master position while executing Camin)+ 30)+ 100
=1 x CAM(672)+ 100 = 1 x CAM(312)+ 100

=36 + 100
=136

When coupling is completed, the master position would be at 321 and the slave position is at 136.

B Example2: The operation of tappet after configuring TappetHysteresis as the following example demonstrates.

¢ Tappets

TRUE

N

— ] ——e

master —{Master
slave —5lave

Track ID
] 1
] an

MC CemTableSelect_0

X positive pass

negative pass

MC CamTableSelect
a ENO
Done [—
= Buay [~
Cam —HCamTable Error |-
Execute ErrorlD
—|Periocdic CamTableID—Cam ID 1
MasterAbsolute
S5laveRbsolute
SMC_GetTappetValue 0
SMC_GetTappetValue
EN ENO—

L]

MC CamIn_0.Tappets — Tappets

1—iID
bInitValue
bSetInitValueAtReset

bTappet —

imvert invert
MC CamIn_0
MC CamIn
EN - ENO{—
master —Master InSync [~
slave —H5lave Busy —
—Execute CommandAborted —
0 —MasterQifset Error -
0 —51ave0ffset ErrorID —
1 —MasterScaling EndOfProfile —
1 —5laveScaling Tappets —

0 — StartMode
Cam_ID 1 —CamTableID
—VelocityDiff
—JAcceleration
—Deceleration
—Jerk

5 —TappetHysteresis
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B Timing Diagram

Master Position

Tappets

N

1. The tappets switch to ON when the master axis passes position 90. Master keeps moving forward until its
position exceeds the hysteresis interval and the axis performs reversing. Then the master axis passes
position 90 again and exceeds the hysteresis interval, which would make tappets switch to OFF.

2. The tappets switch to ON when the master axis passes position 90. The master axis keeps moving forward
and performs reversing without exceeding the hysteresis interval. Therefore, the tappets will not switch to
OFF when the master position passes 90 once again.

) Supported Products
B AX-308E - AX-8
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2.1.9 MC_CamOut

MC_CamOut deactivates the coupling between master and slave axis.

FB/FC Instruction Graphic Expression ST language
MC_CamOut_instance (
Slave =,
Execute :=,
FB MC_CamOut Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type (Default Timimg for Updating
Value)
A rising edge of the input True/False _
Execute Execute starts the function block. BOOL (False)
° Outputs
Name Function Data Type Output Range (Default Value)
TRUE when the decoupling
Done task between master and slave BOOL True/False(False)
is completed.
Busy TRUE when the instruction is BOOL True/False(False)
executed.
Error TRUE when an error occurs. BOOL True/False(False)
Record the error code when an
ErrorlD error occurs. Refer to SMC_ERROR* SMC_ERROR(SMC_NO_ERRO
Appendices for error code R)
descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False
® When the instruction CamOut is ) When a falling edge is detected at
completed. input Execute.
Done ® If Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.
BUS ® \When an instruction is being ® \When arising edge is detected at output
usy executed. Error and Done.
Error ® When an error occurs in the ® \When a falling edge is detected at input
execution conditions or input values Execute. (Error codes are cleared.)
ErrorlD for the instruction. ' '
B Timing Diagram

Execute

Done

Busy

Error

) In-Outs

q Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Slave Reference to AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
the slave axis. is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

® Function

When the slave axis is decoupled from the master axis by MC_CamOut, it moves with the sustained velocity
and the slave state is under ContinuousMation. (irrelevant to the velocity of slave axis)

If the synchronization between master and slave axis is not established while executing MC_CamOut. An error
of SMC_AXIS_NOT_READY_FOR_MOTION(34) will be reported.

The axis state still remains continuous_motion, even though the slave axis is desynchronized at standstill with
velocity 0.
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o Troubleshooting
| If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

° Example

B The following example gives the operation result of MC_CamOut. The master and slave axis in this example
are rotary axes.

B Cam curve planning

2-55



N

AX Series Motion Controller Manual

B Timing Diagram
Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile P | | | | |

MC_CamOut

Execute

Done

Busy

continuous motion(5)

Master State Machine

1 1

H ' '

. i i

i i

i i

standstill : :
‘ ‘ synchronized motion(6)

Slave State Machine | ! ‘ ‘
' i cmmL&mMm@

€ The master-slave coupling is deactivated when MC_CamOut is executed. At the same time, MC_Camin is
aborted and a falling edge is detected at CommandAborted.

€ The slave axis continues to move at the current speed after being decoupled from the master axis, while
the axis state changes to continuous_motion.

) Supported Products
B AX-308E - AX-8
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2.1.10 MC_MoveVelocity

MC_MoveVelocity performs velocity control on an axis in the position mode with a specified behavior and an average
velocity.

FB/FC Instruction Graphic Expression ST language

MC_MoveVelocity_instance (
AXis :=,

Execute :=,

Velocity :=,

Acceleration :=,

Deceleration :=,

FB MC_MoveVelocity Jerk :=,
Direction :=,
InVelocity =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value (Default - .
Name Function Type Value) Timimg for Updating
Execute Arising edge of the_lnput Execute BOOL True/False(False) -
starts the function block.
) Target velocity. Positive number or When Execute shifts to
Velocity (Unit: user unit/s) LREAL 0(0) True and Busy is False.
. Acceleration rate. . When Execute shifts to
Acceleration (Unit: user unit/s?) LREAL Positive number(0) True and Busy is False.
. Deceleration rate. . When Execute shifts to
Deceleration (Unit: user unit/s?) LREAL Positive number(0) True and Busy is False.
Jerk value. . When Execute shifts to
Jerk (Unit: user unit/s?) LREAL Positive number(0) True and Busy is False.
3:fastest
MC 2:current
N ifies the direction f N -positi i
Direction Specifies the dlrectlpn or Direciion | L:positive When Execute _shlfts to
servo motor rotation. * 0:-shortest True and Busy is False.
-1:negative
(current)

*Note: MC_Direction:Enumeration(Enum)
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° Outputs
Name Function Data Type Output Range (Default Value)
InVelocity When th_e specified target BOOL True/False(False)
velocity is reached.
Busy When Execute shifts to True. BOOL True/False(False)
CommandAborted True when this instruction is BOOL True/False(False)
aborted
Error True when an error occurs BOOL True/False(False)
Record the error code when
an error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
®  True when the specified target ® When CommandAborted shifts to True
InVelocity velocity is reached. ® When CommandAborted shifts to True
and the target velocity is changed.
Bus ® When Execute shifts to True. ®  When Error shifts to True.
y ® \When CommandAborted shifts to True.
®  When this instruction is aborted by ® \When Execute changes to False.
another instruction. ® If Execute is False and CommandAborted
CommandAborted [ ) When this instruction is aborted shifts to True, it will be True for only one
because of the execution of period and immediately shift to False.
MC_Stop instruction.
Error ¢ When an error occurs in the ® \When Execute shifts from True to False.
execution conditions or input values (Error code is cleared)
ErrorlD for the instruction.
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Timing Diagram

Execute

InVelocity

Busy

CommandAborted

Error

In-Outs

Name Function Data Type

Setting Value

(Default Value) Timimg for Updating

AXis

Refere.nce AXIS REE SM3* AXIS REF SM3 When Execute shifts to True and Busy
to axis. - - - - is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

Function

The instruction performs speed control with specified target velocity (Velocity), acceleration rate (Acceleration),
deceleration rate (Deceleration) and Jerk value (Jerk) when execute changes to True.

Users can execute another motion instruction to abort the ongoing motion of MC_MoveVelocity.
When aborted by other instructions, OutputsinVelocity would be False and OutputsCommandAborted is True.

When Execute of MC_MoveVelocity changes to True, the axis starts to move at the target velocity. Even if
Execute turns False, the execution of the function block would not be affected.

When Executelnputs of MC_MoveVelocity is retriggered and a new target velocity is specified, the axis will
change the velocity to the requested velocity.

In case the Execute pin changes to False after the function block is executed, InVelocity of MC_MoveVelocity
will turn True when the target velocity is reached. InVelocity will remain as True, until being aborted by other
instructions.

InVelocity remains as True when MC_MoveVelocity reaches the target velocity. Even if the velocity being
changed by MC_MoveSuperimposed, the movement of InVelocity would not be affected.

Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD

(Error Code) to address the problem.
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) Example
B The example below describes the behavior of two MC_MoveVelocity.
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B  Timing Diagram

When Execute changes to True, the first MC_MoveVelocity controls the axis to reach the specified target
velocity 500. When it reaches 500, InVelocity changes to True.

If Execute of MC_MoveVelocity_1 changes to True, InVelocity will change to False and CommanAborted
will change to True while MC_MoveVelocity 0 is aborted.

MC_MoveVelocity 1 will decelerate the axis to the velocity 300. When 300 is reached, InVelocity will change
to True and remain in this status as long as the velocity is not changed.

When Execute of MC_MoveVelocity 0 changes to False, CommanAborted will change to False.

If MC_MoveVelocity_0 is restarted by Execute, which changes to True, the axis will abort
MC_MoveVelocity_1 and accelerate toward the velocity 500.

Before the axis reaches the target velocity of MC_MoveVelocity 0, Execute of MC_MoveVelocity 1 will
again turn False to True and aborts MC_MoveVelocity_0. In this case, the axis decelerates again without
reaching the target velocity.

Supported Products
B AX-308E - AX-8
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2.1.11 MC_PositionProfile

MC_PositionProfile commands a time-position locked motion profile.

FB/FC Instruction

Graphic Expression

ST language

FB | MC_PositionProfile

MC_PositionProfile_instance (
AXis:=,
TimePosition:=,
Execute :=,
ArraySize:=,
PositionScale:=,
Offset:=,

Done =>,

Busy =>,
CommandAborted =>,
Error =>,

ErrorID =>);

° Inputs

Name

Data

Function Type

Setting Value

(Default Value) Timimg for Updating

Execute

A rising edge of the input Execute
starts the function block.

BOOL

True/False(False) | -

ArraySize

Number of motion profile arrays INT

When Execute shifts to True
and Busy is False.

Positive number
or 0(0)

PositionScale

Overall scale factor in value.

LREAL

Negative number,
positive number or
0(1)

When Execute shifts to True
and Busy is False.

Overall profile offset in value

Negative number, When Execute shifts to True

Offset

(Unit: user unit/s)

LREAL

positive number or
0(0)

and Busy is False.
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° Outputs
Name Function Data Type Output Range (Default Value)
True when execution of
Done path planning is finished. BOOL True/False(False)
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is BOOL
CommandAborted | gborted. True/False(False)
Error True when an error occurs BOOL True/False(False)
Record the error code when an
ErroriD erroroceurs. SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® When the execution of path planning ® When Execute shifts from True to
is completed. False.

Done ® |[f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® \When Execute changes to True. ® \When Done changes to True.

Busy ® \When Error changes to True.

® When Commandaborted shifts to
True.
® \When this instruction is aborted by ® \When Execute changes to False.
another function block. ® |If Execute is False and
CommandAborted CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
Error [ ) When_an error occurs in the execution ® \When Execute shifts from True to
conditions or input values for the Fal h
ErrorlD instruction. alse. (Error code is cleared)
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B Timing Diagram

Execute |

Done

Busy

Command Aborted

Error
° In-Outs
3 Setting Value _ .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere_nce to AXIS REE SM3* AXIS REE SM3 When Execute shifts to True and Busy
axis. - - - - is False.
Time and
. . position %2 When Execute shifts to True and Busy
TimePosition during MC_TP_REF MC_TP_REF is False.
execution.

*Note:
1. AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
2. MC_TP_REF: Structure(STRUCT) -

Name Function Data Type Setting Value (Default Value)

There’s no need to set this
Number_of_pairs | variable, which has been INT
replaced by InputsArraySize.

True: Abosolue mode
IsAbsolute Set the mode of position. BOOL False: Relative mode

(True)

MC_TP_Aray | |!Meand positiondataduring | Appay [1.100] OF SMC_TP SMC_TP*
execution of instruction.
*Note: SMC_TP: Structure(STRUCT) °
Name Function Data Type Setting Value (Default Value)
delta_time Period o.f.tlme petween TIME Positive number or O(TIME#0mSs)
position points
position Position ?)fotizte position LREAL Negative number, positive number or 0(0)

) Function

B MC_PositionProfile carries out motion profile with time and position according to the user-defined data in
TimePosition variables, the state is Discrete Motion during the movement.

B MC_MoveSuperimposed would not be able to function while MC_PositionProfile is being used.
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Troubleshooting

| If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

Example
B The example below describes the behavior of MC_PositionProfile instruction.

Configure for the curve of motion profile:
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B  Timing Diagram

€ When Execute of MC_PaositionProfile is raised, the target axis moves along the curve, which is generated
by the settings of delta_time and position in TimePosition.

€ The setting value of IsAbsolute is True, MC_PositionProfile plans motion curves in the mode of Abosolue
position.

€ Motion curve of MC_PositionProfile is generated according to the time-position data in TimePosition. As a
result of PositionScale=2, the position will be 200 after one second of execution, position 300 after two
seconds and so on. When executes after 5 second, the position should be -200.

Supported Products
B AX-308E - AX-8
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2.1.12 MC_VelocityProfile

Similar to MC_PositionProfile, MC_VelocityProfile also commands a time-position locked motion profile; however, its
position points are defined by the velocity variables in MC_TV_REF.

FB/FC Instruction Graphic Expression ST language
MC_VelocityProfile_instance (
AXxis:=,
TimeVelocity:=,
Execute :=,
ArraySize:=,
. ) VelocityScale:=,
FB MC_VelocityProfile
- y Offset:=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value _ .
Name Function Type (Default Value) Timimg for Updating
Execute A rising edge of the.mput Execute BOOL | True/False(False) | -
starts the function block.
. . ' Positive number | When Execute shifts to True
ArraySize Number of motion profile arrays INT or 0(0) and Busy is False.
Negative number, .
VelocityScale Overall scale factor in value. LREAL | positive number or erlg Exe_cute ISh'ftS to True
(1) and Busy is False.
: ; Negative number, .
Offset Overall pr.oflle offse.t in value LREAL | positive number or When Exe_cute shifts to True
(Unit: user unit/s) 0(0) and Busy is False.
[ Outputs
Name Function Data Type Output Range (Default Value)
True when execution of
Done BOOL True/False(False)
path planning is finished.
Busy True when the instruction is BOOL True/False(False)
executed.
CommandAborted True when the instruction is BOOL True/False(False)
aborted.
Error True when an error occurs. BOOL True/False(False)
Record the error code when
ErroriD an error.oceurs. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
When the execution of path ® When Execute shifts from True to
planning is completed. False.
Done ® |f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.
When Execute changes to True. ® \When Done changes to True.
Busy ® When Error changes to True.
® \When Commandaborted shifts to True.
When this instruction is aborted by ® \When Execute changes to False.
another function block. ® |If Execute is False and
CommandAborted CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
Error When an error occurs in the ® \When Execute shifts from True to
execution conditions or input values False. (Error code is cleared)
ErrorlD for the instruction. '
B Timing Diagram
Execute
Done : E
Busy |
Command Aborted
Error
) In-Outs
q Setting Value A .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere_nce AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
to axis. is False.
Time and
TimeVelocity veIo_C|ty MC_TV_REF*2 MC_TV_REF When Execute shifts to True and Busy
during is False.
execution.
*Note:
1. AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
2. MC_TV_REF: Structure(STRUCT) -
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Name Function Data Type Setting Value (Default Value)
There’s no need to set this
Number_of_pairs variable, which has been INT )
replaced by
InputsArraySize.
True: Absolute mode
IsAbsolute Set the mode of velocity. BOOL False: Relative mode
(True)
Time and velocity data
MC_TV_Array during execution of ARRAY [1..100] OF SMC_TV SMC_TV*

instruction.

*Note: SMC_TV: Structure(STRUCT) °

position point

Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive number or O(TIME#0mS)
points
velocity Velocity of the LREAL Negative number, positive number or 0(0)

) Function

B MC_VelocityProfile carries out motion profile with time and velocity according to the user-defined data in
TimeVelocity variables, the state is Continuous Motion during the movement.

B MC_VelocityProfile would not be able to function while MC_PositionProfile is being used.

° Troubleshooting

[ | If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD

(Error Code) to address the problem.

° Example

B The example below ddescribes the behavior of MC_VelocityProfile.
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Configure for the curve of motion profile:

TimeVelocity 0.MC TV Array[l].delta_time := T#15;
TimeVelocity 0.MC TV Array([2].delta time := T#25;
TimeVelocity 0.MC TV Array[3].delta time := T#35;
TimeVelocity 0.MC TV Array([4].delta_time := T#45;
TimeVelocity 0.MC TV Array([5].delta_time := T#55;

TimeVelocity 0.MC TV Array[l].welocity :=100;
TimeVelocity 0.MC TV Array([2].wvelocity :=1B80;

TimeVelocity 0.MC TV Array[3].welocity :=50;
TimeVelocity 0.MC TV Arrav([4].wvelocity :=200:
TimeVelocity 0.MC TV Array[5].wvelocity :=-100;

B Timing Diagram

4 When Execute of MC_VelocityProfile is raised, the target axis moves along the curve, which is

generated by the settings of delta_time and velocity in TimeVelocity.
L 4 The setting value of IsAbsolute is True, MC_VelocityProfile plans motion curves in Abosolue mode.

4 Since Motion curve of MC_VelocityProfile is generated according to the time-velocity data in
TimeVelocity, the velocity will be 100 after one second of execution, position 180 after two seconds and so on.

When executes after 5 second, the position should be -100.

Supported Products
B AX-308E - AX-8
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2.1.13 MC_AccelerationProfile

Similar to MC_PositionProfile, MC_AccelerationProfile also commands a time-position locked motion profile; however, its
position points are defined by acceleration variables in MC_TV_REF.

[N |

FB/FC Instruction Graphic Expression ST language
MC_AccelerationProfile
_instance (
AXis:=,
TimeAcceleration:=,
Execute :=,
ArraySize:=,
FB MC_AccelerationProfile AccelerationScale:=,
Offset:=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Name Function Data Type =T VES Timimg for Updatin
yp (Default Value) g for Lpaating
Execute A rising edge of thellnput Execute BOOL True/False(False) | -
starts the function block.
Negative number, | When Execute shifts to
ArraySize Number of motion profile arrays INT positive number or | True and Busy is
0(0) False.
Negative number, When Execute shifts to
AccelerationScale Overall scale factor in value. LREAL positive number or | True and Busy is
0(2) False.
. ; Negative number When Execute shifts to
Overall profile offset in value E ’ :
Offset p' . LREAL positive number or | True and Busy is
(Unit: user unit/s) 0(0) False
) Outputs
Name Function Data Type Output Range (Default Value)
True when execution of
D BOOL True/False(Fal
one path planning is finished. rue/False(False)
True when the instruction is
Busy executed. BOOL True/False(False)
True when the instruction is BOOL
CommandAborted aborted. True/False(False)
Error True when an error occurs. BOOL True/False(False)
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*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Refer to Appendices for error
code descriptions.

Name Function Data Type Output Range (Default Value)
Record the error code when an
error occurs.

ErrorlD SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)

Name Timimg for Shifting to True Timimg for Shifting to False

® When the execution of path ® When Execute shifts from True to
planning is completed. False.

Done ® |f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® \When Execute changes to True. ® When Done changes to True.

Busy ® When Error changes to True.

® \When Commandaborted shifts to True.
® When this instruction is aborted by | ® When Execute changes to False.
another function block. ® If Execute is False and
CommandAborted CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
Error ® When an error occurs in the ® \When Execute shifts from True to False.
execution conditions or input (Error code is cleared)
ErrorlD values for the instruction.
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B  Timing Diagram

Execute

Done

|

Busy

Command Aborted

Error
) In-Outs
f Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere.nce to AXIS_REF_SM3* AXIS_REF_SM3 When. Execute shifts to True and
axis. Busy is False.
Time and
TimeAcceleration accele_ratlon MC_TA_REF*? MC_T_REF When_ Execute shifts to True and
during Busy is False.
execution.

*Note:

1. AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
2. MC_TA_REF: Structure(STRUCT) -

Setting Value

during execution of instruction.

Name Function Data Type
yp (Default Value)
There’s no need to set this
Number_of_pairs | variable, which has been INT -
replaced by InputsArraySize.
True: Absolute mode
IsAbsolute Set the mode of acceleration. BOOL False: Relative mode
(True)
MC_TA_ Array | |imeand acceleration data ARRAY [1..100] OF SMC_TA SMC_TA*

*Note: SMC_TA: Structure(STRUCT) -

Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive number or O(TIME#0mSs)
points
acceleration Accele_r_at|on c_)f the LREAL Negative number, positive number or 0(0)
position point

® Function

B MC_AccelerationProfile carries out motion profile with time and acceleration according to the user-defined data
in TimeAcceleration variables, the state is Continuous Motion during the movement.

B MC_MoveSuperimposed cannot add a specific distance to an existing motion of MC_AccelerationProfile.
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) Troubleshooting
| If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

) Example
B The example below describes the behavior of MC_AccelerationProfile.
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B Timing Diagram

Position

Velocity

0

Acceleration

MC_AccelerationProfile P i i i i
Execute |

Done

Busy |

CommandAborted

Error

v1s 2s ' 3s ' 4s ' 5s

€  When Execute of MC_AccelerationProfile is raised, the target axis moves along the curve, which is

generated by the settings of delta_time and Acceleration in TimeAcceleration.

€  The setting value of IsAbsolute is True, MC_AccelerationProfile plans motion curves in Abosolue mode.

€4  Since Motion curve of MC_AccelerationProfile is generated according to the time-acceleration data in
TimeAcceleration, the velocity will be 100 after one second of execution, position 180 after two seconds and so on.

When executes after 5 seconds, the position should be -100.

Supported Products
B AX-308E - AX-8
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2.1.14 MC_Jog

MC_Jog enables an axis to be moved forward or backward.

FB/FC Instruction Graphic Expression

ST language

FB MC_Jog

MC_Jog_instance (
AXis =,
JogForward:=,
JogBackward:=,
Velocity :=,
Acceleration :=,
Deceleration :=,
Jerk =,

Busy =>,
CommandAborted =>,
Error =>,

ErrorlD =>);

® Inputs

Setting Value

Name Function Data Type (Default Value) Timimg for Updating
JogForward changes True/False
JogForward | g Al SEto TRUE. | BOOL (False) -
JogBackward changes True/False
JogBackward | ¢ 1 F Al SE to TRUE BOOL (False) -
. The target velocity Positive number | When Execute shifts to True and Bus
Velocity (Unit: user unit/s) LREAL or 0(0) is Ealse. y
. Acceleration rate. Positive When Execute shifts to True and Busy
Acceleration (Unit: user unit/s?) LREAL number(0) is False.
Deceleration rate. s :
. Positive When Execute shifts to True and Busy
Deceleration (Unit: user unit/s?) LREAL number(0) is False.
Jerk value. s ;
Positive When Execute shifts to True and Bus
Jerk (Unit: user unit/s3) LREAL number(0) is False. y
) Outputs
Name Function Data Type Output Range (Default Value)
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is BOOL
CommandAborted aborted. True/False(False)
Error True when an error occurs. BOOL True/False(False)

Record the error code when an

error occurs.
ErrorlD . SMC_ERROR*
Refer to Appendices for error -

code descriptions

SMC_ERROR(SMC_NO_ERROR)

* Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
True when JogForward or When Error shifts to True.
JogBackward shifts to True. When CommandAborted shifts to
True.

Busy When status is standstill and there’s
no complementarity between the
status of JogForward and
JogBackward.

CommandAborted True when the instruction is aborted. When JogForward and JogBackward
shift to False.

Error When an error occurs in the When JogForward and JogBackward

execution conditions or input values shift to False.( Error code is cleared)
ErrorlD for the instruction. '
[ In-Outs
Name Function Data Type ST WES Timimg for Updating
(Default Value)
Axis Refere_nce AXIS_REF_SM3* AXIS_REF_SM3 When JogForward or JogBackward shift
to axis. to True.

* Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

Function
B MC _Jog starts a continuous movement with the specified Velocity, while JogForward and JogBackward

determine on the direction of axis movement (negative or positive).

JogForward JogBackward Movement
False False Motionless
True False Jog in positive direction
False True Jog in negative direction
True True Motionless

B When changing the direction, MC_Jog will reread the Input parameter settings ro perform Jog operation.
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B The following description is with reference to the above figure:

*

*

When JogFoward is True and JogBackward is False, the axis starts to move in positive direction, which the
status is continuous_motion.

When JogFoward is False and JogBackward is True, the axis starts to move in negative direction, which
the status is discrete_motion.

When decelerating to reach 0 velocity, the status will shift to Standstill, then the axis starts to accelerate in
negative direction and change the status to continuous_motion; at the same time, Busy is still True.

When both JogForward and JogBackward areTrue, the axis will accelerate/ decelerate to reach 0 velocity,
the status would be discrete_motion.

When both JogForward and JogBackward are True, the axis will stop moving and the status would be
Standstill with Busy output changing from Busy to False.

Troubleshooting

u If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

Supported Products
B AX-308E - AX-8
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2.1.15 MC_Gearln

The function block MC_Gearln activates a linear master-slave coupling.

FB/FC Instruction Graphic Expression ST language
MC_Gearln_instance (
Master :=,
Slave =,
Execute :=,
RatioNumerator :=,
RatioDenominator :=,
Acceleration :=,
FB MC_Gearln Deceleration :=,
Jerk :=,
InGear =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>
);
) Inputs
f Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
A rising edge of the input
Execute Execute starts the BOOL True/False -
. (False)
function block.
Gear ratio numerator* Negative number, .
RatioNumerator between master and slave DINT positive number When Exe_cute shifts to True
. and Busy is False.
axis. or 0(1)
Gear ratio denominato* L. .
RatioDenominator between master and slave UDINT Positive When Exepute shifts to True
axis- number(1) and Busy is False.
Acceleration Acgeleratlon r.ate. LREAL Positive When Exe_cute shifts to True
(Unit: user unit/s?) number(0) and Busy is False.
. Deceleration rate. Positive When Execute shifts to True
Deceleration . . LREAL A
(Unit: user unit/s?) number(0) and Busy is False.
Jerk value. Positive When Execute shifts to True
Jerk LREAL number(0) and Busy is False
(Unit: user unit/s?®) y '

*Note: A negative gear ratio will make the master and slave axis move in an opposite direction.
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° Outputs
Name Function Data Type Output Range (Default Value)
InGear True if the coupling was BOOL True/False(False)
successful.
Busy True when the instruction is BOOL True/False(False)
executed.
CommandAborted True when the instruction is BOOL True/False(False)
aborted.
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs.
ErrorlD . . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
When the slave axis reaches the When Error shifts to True.
InG target velocity and the coupling is When CommandAborted shifts to
nGear successful. True.
When the gear ratio changes.
When the coupling is processed. When Error shifts to True.
Busy When CommandAborted shifts to
True.
When MC_GearOut is executed. When Execute changes to False.
True when the instruction is aborted If Execute is False and
by another function block. CommandAborted shifts to True, it will
CommandAborted . o .
When this instruction is aborted be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error When an error occurs in the When Execute shifts from True to
execution conditions or input values False. (Error code is cleared)
ErrorlD for the instruction. )
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B Timing Diagram

Execute

InGear

Busy

CommandAborted

() In-Outs

Error

Name

Function

Data Type

Setting Value
(Default Value)

Timimg for Updating

Master

Specifies the
master axis
number.

AXIS_REF_SM3*

AXIS_REF_SM3

When Execute shifts to True and Busy
is False.

Slave

Specifies the
slave axis
number.

AXIS_REF_SM3*

AXIS_REF_SM3

When Execute shifts to True and Busy
is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B In MC_Gearln, slave axis will follow master axis to move at the Set Position.

B When Execute is True, The target speed of slave axis is the velocity of master axis times gear ratio (Velocity *

RatioNumerator / RatioDenominator)

MC_Gearin

Execute

InGear

Busy

CommandAborted
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B After the gear relation is established, slave axis will follow master axis to move at the given proportional
relationship to accomplish the synchronized control of master and slave axis. Master and slave axis could be
real or virtual axis or the external encoder master axis.

4 RatioNumerator - RatioDenominator

»  When the value of gear ratio is positive, the master and slave axis move in same direction.

Velocity
2000 - === == e o

/ Master

Ratio Numerator: Ratio Denominator = 2:1

» When the value of gear ratio is negative, the master and slave axis move in opposite direction.

Velocity

1000 fgr=========mmmsmmsmsneme ey

/ Master
0

-1000

Slave

2000 =TT oo oooososoooooooo oo

Ratio Numerator: Ratio Denominator = -2:1

) Troubleshooting
[ | If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD

(Error Code) to address the problem.

) Supported Products
B AX-308E - AX-8
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2.1.16 MC_GearOut

MC_GearOut disconnects the gear relation (velocity) between master and slave axis.

FB/FC Instruction Graphic Expression ST language

MC_GearOut_instance (
Slave =,

Execute :=,

FB MC_GearOut Done =>,

Busy =>,

Error =>,

ErrorlD =>);

® Inputs
Name Function Data Type SNy WES Timimg for Updatin
yp (Default Value) g P 9
A rising edge of the input
Execute Execute starts the function BOOL True/False -
block. (False)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the gear
Done disconnection is BOOL True/False(False)
completed.
Busy True when the instruction is BOOL True/False(False)
executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs.
ErrorlD . . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® When the gear disconnection is When Execute changes to False.
completed. If Execute is False and Done shifts to
Done True, Done will be True for only one
period and immediately shift to False.
When Error shifts to True.
) When Execute changes to True. When Done shifts to True.
Busy When Error shifts to True.
Error ® When an error occurs in the
execution conditions or input values When Execute shifts from True to False.
for the instruction.(Error code is (Error code is cleared)
ErroriD
recorded)
B Timing Diagram
Execute
Done | |
Busy |
Error
) In-Outs
Name Function Data Type SR VETE Timimg for Updating
(Default Value)
Slave Slave axis AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
number is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
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Function

B After the gear relationship is disconnected, the slave axis will keep moving at the speed where the gear
relationship is disconnected. The axis will be in ContinuousMotion (it has nothing to do with the axis velocity)

MC_GearOut

Execute

Done

Busy

Error

Slave State Machine

Synchronized motion(6)

Continuous motion(5)

B When the slave axis is out of sync and the velocity is zer, the status will be continuous_motion and remain
unchanged.

B The sequence for execution of the instructions related to electronic gear.

MC_Power
Rebuilds the gear relation Y
after modifying the MC_Gearln
parameters while gear is Builds gear relation
running v
MC_GearOut
y

. . Disconnects gear relation
Rebuilds gear relation after 9

disconnecting the gear

Troubleshooting
| If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.
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) Example
B The following example describes the corresponding motion state throughout the gear operation via gear-related
instructions. °
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B  Timing Diagram
Velocity

MC_MoveVelocity ' :
Execute :
InVelocity
Busy i ;
CommandAborted |
Error
MC_Gearln
Execute E

InGear

Busy

CommandAborted 5 5

Error

MC_Stop

Execute

Done
Busy
Error k 5 |

MC_GearOut : :

Execute
Done ;
Busy ‘ |

Error

Master State Machine | continuous mofion(s)

standstill(3) : i :
I—‘ : stopping(2) ¢ i—

synchronized motion(6) H

Slave State Machine f 1
standstili(3)

continuous motion(5)
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€ When Execute of MC_MoveVelocity changes to True, master axis starts to move. °

When M1 Execute of MC_Gearln changes to True, the slave axis starts to catch the master axis. °

If the velocity of salve axis reaches doubled master axis’ velocity (RatioNumerator: RatioDenominator =
2:1), InGear of MC_Gearln will change to True. After the master axis is synchronized with slave axis, the
state of slave axis shifts to Synchronized Motion.

€ When Execute of MC_Stop changes to True, the master axis starts to decelerate. At the same time, the
slave axis also decelerates based on the gear ratio.

€ Inthe process of the MC_Stop execution, when Execute of MC_GearOut changes to True, master and slave
axis will be under asynchronous status and slave axis will keep moving at the speed (Continuous Motion
state) when the gear relation is decoupled.

Supported Products
B AX-308E - AX-8
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2.1.17 MC_GearlInPos

MC_GearlnPos commands position synchronization which is achieved over a defined region of travel for both master and
slave axis.

FB/FC Instruction Graphic Expression ST language

MC_GearlnPos_instance (
Master :=,

Slave :=,

Execute :=,
RatioNumerator :=,
RatioDenominator :=,
MasterSyncPosition :=,
SlaveSyncPosition :=,
MasterStartDistance :=,
AvoidReversal :=,
StartSync =>,

FB MC_GearlnPos

[N |

InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
® Inputs
q Setting Value A .
Name Function Data Type (Default Value) Timimg for Updating
A rising edge of the
Execute input Execute starts the BOOL True/False -
f (False)
function block.
Gear ratio numerator* Negative number, .
RatioNumerator between master and DINT positive number or When Execute §h|ft5 to
. True and Busy is False.
slave axis. 0(2)
Gear ratio denominato* i, .
RatioDenominator between master and UDINT Positive number or | When Execute .Sh'fts to
. 0(1) True and Busy is False.
slave axis
Master Position at Negative number, | When Execute shifts to
MasterSyncPosition which the axes are LREAL positive number or | True and Busy is False.
synchronized. 0(0)
Slave Position at Negative number, | When Execute shifts to
SlaveSyncPosition which the axes are LREAL positive number or | True and Busy is False.
synchronized. 0(0)
Master Distance for i .
MasterStartDistance h I i LREAL ,\i)esgi]t?\}g i:rlljwrtr)]:re cr)’r When Execute shifts to
synchronization P True and Busy is False.
procedure. 0(0)
AvoidReversal Reversal is not allowed. BOOL True/False(False) When Execute ?"h'“s to
True and Busy is False.

*Note: A negative gear ratio will make the master and slave axis move in an opposite direction.
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Outputs
Name Function Data Type Output Range (Default Value)
True when the
StartSync synchronization starts. BOOL True/False(False)
True when the
InSync synchronization is ongoing. BOOL True/False(False)
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is
CommandAborted | aborted. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
ErroriD an erroroceurs. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
When master axis travels to the start When InSync shifts to True.
StartSync . .
position. When Error shifts to True.
When the synchronization between When CommandAborted shifts to
InSync master and slave axis is completed. True.
When Error shifts to True.
After the synchronization begins. When CommandAborted shifts to
Busy True.
When Error shifts to True.
When MC_GearOut is executed. When Execute changes to False.
True when the instruction is aborted If Execute is False and
by another function block. CommandAborted shifts to True, it will
CommandAborted . Lo i
When this instruction is aborted be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error When an error occurs in the When Execute shifts from True to
execution conditions or input values .
ErroriD for the instruction. False. (Error code is cleared)
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B  Timing Diagram

) In-Outs

Name Function Data Type (gggzﬁ \\;leldg) Timimg for Updating
Specifies the .
Master master axis | AXIS_REF_SM3* | AXIS_REF _SM3 .Whe? Execute shifts to True and Busy
number. is False.
Specifies the .
Slave slave axis AXIS REF_SM3* | AXIS_REF_SM3 i‘g”;i?sgxec“te shifts to True and Busy
number. )

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B Position where the master axis executes StartSync = MasterSyncPosition — MasterStartDistance °

B It's amustto ensure an appropriate parameter settings of sync position if both master and slave axis are working
under Finite mode. Supposed the master and slave axis moving in the positive direction, if the master axis
position missed the StartSync position, the gear would not be able to run normally. Therefore, it is suggested to
set the master and slave axis operating under Modulo mode.

B During the progress of synchronization between the master and slave axis, MC_GearInPos begins to plan the
motion path of slave axis automatically with gear ratio based on parameters of the position where master axis
executes StartSync, MasterSyncPosition and SlaveSyncPosition. After synchgronizing complete, slave axis

will start to move by following master axis.

B When MasterStartDistance = 0 or being negative, CAM motion will be completed immediately.

° Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

2-91

[N |



N

AX Series Motion Controller Manual

° Example

B The following example describes the corresponding motion state throughout the gear operation via
MC_GearlnPos-related instructions.
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B Timing Diagram
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€ When Execute of MC_MoveVelocity shifts to True, the master axis starts to move.

L 4

When Execute of MC_GearInPos shifts to True, it's waiting for master axis to reach StartSync position.

€ When StartSync position is reached, OutputsStartSync of MC_GearlnPos shifts to True. At the same time,
a motion curve is planed for slave axis to move, which the axis would enter Synchronized Motion state.

€ When both master and slave axis reach the synchronization position, OutputsinSync of MC_GearlnPos
shifts to True and OutputsStartSync changes to False.

€ When Execute of MC_GearOut shifts to True, the master and slave axis move asynchronously, entering
Continuous Motion state.

Supported Products
B AX-308E - AX-8
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2.1.18 MC_Phasing

MC_Phasing specifies the phase shift value between the master and slave axis.

FB/FC

Instruction

Graphic Expression

FB MC_Phasing

ST language
MC_Phasing_instance (
Master :=,

Slave :=,
Execute :=,
PhaseShift :=,
Velocity :=,

Acceleration :=,
Deceleration :=,

Jerk :=,

Done =>,

Busy =>,
CommandAborted =>,
Error =>,

ErrorlD =>);

(Unit: user unit/s3)

° Inputs
Name Function Data Type (gggl}ﬂ \\;2:32) Timimg for Updating
A rising edge of the input Execute True/False )
Execute starts the function block. BOOL (False)
. Negative .
PhaseShift Phase shift amount betW?en LREAL number, positive When Exe_cute shifts to True
master and slave axis number or 0(0) and Busy is False.
The max velocity of the phase - .
Velocity shift amount LREAL Posncl)\;eo?g)mber \a/l\:]rclieguixeiguéz Izt;lfts to True
(Unit; user unit/s) y '
The max acceleration of the - .
(Unit: user unit/s?) y '
The max deceleration of the - .
Deceleration phase shift amount LREAL nirzi;g\r/(e()) xzeguz);eigué‘;lzzms to True
(Unit: user unit/s?) '
The max Jerk value of the phase . .
. Positive When Execute shifts to True
hift t i
Jerk Shift amoun LREAL number(0) and Busy is False.

* Note: In case of positive values, the slave axis is behind the master axis. Conversely, the slave axis is ahead of the
master axis when the value is negative.
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Outputs
Name Function Data Type Output Range (Default Value)
True when phasing
Done operation is completed. BOOL True/False(False)
Busy True when the instruction is BOOL True/False(False)
executed.
True when the instruction is BOOL
CommandAborted aborted. True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs. Refer to
ErrorlD Appendices for SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
error code descriptions.

* Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
When the phasing operation is When Execute changes to False.
Done completed. If Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.
When the phasing operation is When Error shifts to True.
Busy executed. When CommandAborted shifts to
True.
When this instruction is aborted by When Execute changes to False.
another instruction with the Buffer If Execute is False and
Mode set to Aborting. CommandAborted shifts to True, it will
CommandAborted . L . ’
When this instruction is aborted be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error When an error occurs in the When Execute shifts from True to
execution conditions or input values False. (Error code is cleared)
ErrorlD for the instruction. '
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B  Timing Diagram

Execute

Done

Busy

Command Aborted

Error
® In-Outs
Name Function Data Type ég}gﬂﬁ Y/?ﬁ:) Timimg for Updating
Specifies the .
Master master axis AXIS_REF_SM3* | AXIS_REF_SM3 ?’SVEZ?SEX““E shifts to True and Busy
number. )
Specifies the .
Slave slave axis AXIS_REF_SM3* | AXIS_REF_SM3 iVSWF‘Z?ngeC”te shifts to True and Busy
number. )

* Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B When Execute shifts to True and the master-slave axis relation is established, the slave axis will shift the phase
by planning a smooth curve. In case of a positive PhaseShift value, the slave axis is behind the master axis.
Conversely, the slave axis is ahead of the master axis when the value is negative.

B The position of master axis remains unchanged while MC_Phasing acts on the slave axis
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MC_MoveVelocity
Execute
MC_Phasing

Execute

Done

Busy

Position
Master
Slave
Velocity
Master
Slave

Master State Machine

Slave State Machine

continucuﬁ motion(5)

standstill(3)

synchronized motion(6)

B MC_Phasing can be used when the state is not under Synchronized motion.

€ When MC_Phasing is executed, the state of slave axis will remain as Synchronized motion.

€ When executes MC_Phasing before establishing gear relationship between the master and slave axis, the
slave axis will be directly synchronized with the master axis and both move based on the gear raio which

is 1:1.

€ When the slave axis executes MC_Phasing, it can be aborted by other single-axis function blocks and the

the synchronous relationship will be disconnected.

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.
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Example

B The following example describes the corresponding motion state and path throughout the gear operation.

2-99

[N |



N

AX Series Motion Controller Manual

B  Timing Diagram

Execute MC_MoveVelocity to make the master axis run at a constant speed, then execute MC_Gearln to
establish gear relationship between the master and slave axis.

When Execute of MC_Phasing shifts to True, the relationship between the two axes will be disconnected.
MC_Phasing shifts the phase of the slave axis by the specified PhaseShift value.

When the slave axis reaches the specified value, Done of MC_Phasing shifts to True and the Busy output
is reset.

) Supported Products
B AX-308E - AX-8
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2.2 Administrative Motion Control Instructions

Administrative motion control instructions refer to the actions of configuring corresponding setting and retrieving relating
information made for drivers, which would not cause actual displacement of motors. The function blocks used in this chapter
are from the library “SM3_Basic” and able to operate synchronously with drives. As a result, synchronous axis type should
be selected in axis settings. For more details about configuration related to synchronous axes, please refer to section 7.4
in AX-3 Series Operational Manual.

2.2.1 MC_Power

MC_Power enables or disables the specific axis.

FB/FC Instruction Graphic Expression ST language

MC_Power_instance (
Axis =,

Enable :=,
bRegulatorOn:=,
bDriveStart :=,

FB MC_Power Status =>,
bRegulatorRealState =>,
bDriveStartRealState =>,
Busy =>,

Error =>,

ErrorID =>);

[N |

° Inputs
. Data Setting Value (Default A .
Name Function Type Value) Timimg for Updating
A rising edge of the input )
Enable Execute starts the function block. BOOL True/False(False)
bRegulatorOn Enables the power BOOL True/False(False) Only when Enable=True.
bDriveStart Controls the Q_wckStop BOOL True/False(False) Only when Enable=True.
mechanism.
[ Outputs
Name Function Data Type Output Range (Default Value)
The specific axis is ready to be
Status moved by the function blocks. BOOL True/False(False)
bRegulatorRealState | The power is turned ON. BOOL True/False(False)
bDriveStartRealState Quick stop function is applicable on BOOL True/False(False)
the device.
Busy Function block is operating. BOOL True/False(False)
Error Errors occur in function block. BOOL True/False(False)
Record the error code when an error
ErrorlD occurs. Refer to Appendices for error SMC_ERROR* SMC_ERRO%(?{I)\/IC_NO_ERR
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® \When Enable is true upon detection of rising When Enable is true, as well as
edge for both bRegulatorRealState and bRegulatorRealState or
Status bDriveStartRealState. bDriveStartRealState shifting to
False.
When Error shifts to True.
® \When Enable is true upon detection of rising When Enable is true, as well as
bRegulatorRealSt edge for bRegulatorRealState. bRegulatorRealState being falling
ate edge.
When Error shifts to True.
® \When Enable is true, as well as both When Enable is true, as well as
bRegulatorRealState and
bDriveStartRealState being True. bRegulatorRealState or
bDnve?atl?étReaIS bDriveStartRealState shifting to
False.
When Error shifts to True.
Bus ® \When Enable shifts to true When Enable shifts to False.
y When Error shifts to True.
Error ® \When errors occur in the executing
conditions or the input values. When errors are moved.
ErrorlD
B Timing Diagram
Enable
bRegulatorOn
bDriveStart
Busy
Status
bRegulatorRealStatus
bDriverStartStatus
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) In-Outs
Setting Value (Default
Name Function Data Type Timimg for Updating
Value)
Axis Reference to axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B When Enable is True, bRegulatorOn and bDriveStart are effective.

|
Stopping °

B Timing Diagram

Troubleshooting
|

When Enable, bRegulatorOn and bDriveStart are True, Status shifts to True and nAxisState shifts to standstill.

When Enable and bRegulatorOn are True, set DriveStart to be False which nAxisState(axis status) shifts to

When Enable and bDriveStart are True, set RegulatorOn to be False which nAxisState(axis status) directly shifts
to Disabled.

If an error occurs while executing the instruction or the axis is in Errorstop state, Error shifts to True and the

axis will be decelerated to a stop. You can refer to ErrorID (Error Code) to address the problem.
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) Example:
B Examplel: The following example explains the m
shifts to False.

ovement of a moving axis when bRegulatorOn of MC_Power

ENO——

MC_Power_0
TRUE MC Power
11 EN B
SM Drive ETC Delta ASDA AZ —Hnxis Status [~
—Enable bRegulatorRealState [
—bEegulatorin bDriveStartRealState —
—bDriveStart Busy
Error
ErrorID

MC MoveVelocity O

N EN
3M Drive ETC Delta ASDA BZ —Haxis
—Execute
1 —Velocity

10 —jAcceleration
10 —jDeceleration
0 —derk
1 —|Direction

TRUE MC MoveVelocity

ENO——

InVelocity [~
Busy [~
Command&borted —
Error —

ErrorID —
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B Timing Diagram

€ Shift bRegulatorOn of MC_Power from True to False while the axis is moving so as to stop the axis
immediately.

€ Atthe same time an error of SMC_REGULATOR_OR_START_NOT_SET(20) occurs in MC_MoveVelocity
and the axis state directly switches from continuous_motion to errorstop.
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B Example2: Continue with the example 1, the following example explains the movement of a moving axis when
bDriveStart of MC_Powers shifts to False.

B Timing Diagram

€ Shift bDriveStart of MC_Power from True to False while the axis is moving. Such action would stop the
axis immediately.

€ CommandAbort shifts to True and aborts MC_MoveVelocity, while ther axis state swiches from
continuous_motion to stopping.

° Supported Products
B AX-308E - AX-8
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2.2.2 MC_SetPosition

MC_SetPositionn changes the current position by shifting the coordinates of an axis.

FB/FC Instruction Graphic Expression ST language
MC_SetPosition_instance(
AXxis 1=,
Execute :=,
Position :=,
FB MC_SetPosition Mode :=,
Done =>,
Busy =>,
Error =>,
ErrorID =>);
° Inputs
. Data Setting Value - .
Name Function Type (Default Value) Timimg for Updating
A rising edge of the input Execute True/False )
Execute starts the function block. BOOL (True)
. . Positive number, .
Position Axis p93|t|on . LREAL negative number When_ Execute shifts to True and
(User-defined unit) or 0(0) Busy is False.
Specify relative position (True) or True/False When Execute shifts to True and
Mode . BOOL ;
absolute position(False) (False) Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True. yvhgn finishes coordinate BOOL True/False(False)
modification.
Busy True vv_hen the instruction is BOOL True/False(False)
executing.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErroriD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® When the modification to coordinate is When Execute shifts from True to
completed. False.
Done If Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.
Bus ® When Execute is rising edge triggered. When Done shifts to True.
y When Error shifts to True.
Error ° Wher_1_an error occurs in the execution When Execute shifts from True to
conditions or input values for the False.(Error code is cleared)
ErrorlD instruction. ’
® Timing Diagram
Execute
Done ; | ; §
Busy P
Error
° In-Outs
Name Function Data Type SN WES Timimg for Updating
(Default Value)
Axis Refere_nce to AXIS_REF_SM3* AXIS_REF_SM3 When_ Execute shifts to True and
Busy is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

[ ] Func

tion

B When configure the parameters of axis position via MC_Position, there’s no displacement made by axis itself
but instead only the coordinate system moves.

B To avoid possible position jumps occur to the slave axis, you should avoid executing MC_SetPosition to the
synchronized master axis, or discontinuous jumps in velocity would exists in the slave axis.

B The value of Position would be added directly to the current position under relative mode, which would be the
new location coordinate. For the absolute position, the value of Position would be set to the current location
coordinate.
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o Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorIlD

(Error Code) to address the problem.

° Example

B Examplel: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to change
the coordinate system under relative mode. =
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° Timing Diagram

MC_MoveAbsolute

B000 oo

3
Position 2

Velocity

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

After MC_MoveAbsolute is executed, use MC_SetPosition to define a new coordinate system under relative
mode.

When detect a rising edge of Execute of MC_SetPosition, the new location of the axis would be 3135 after
adjusting the coordinate system, which the axis was originally located at 2135.

Done is rising edge when the execution of MC_MoveAbsolute is completed and the current position would
be at 6000. At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, which would
become 6000 after the coordinate adjustiment.
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B Example2: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to change
the coordinate system under absolue mode.

MC SetPosition 0O

TRUE MC SetPosition
11 EN ENO|——
SM Drive Virtual —|Axis Done —
—Execute Busy [
1000 —Position Error —
FALSE —Mode ErrorID —

MC Mowveibsolute 0

TRUE MC MoveAbsolute
11 EN - ENO|——
SM Drive Virtual —Axis Done —
—Execute Busay [
3000 —Position Commandaborted —
1000 —Velocity Error —
800 —Acceleration ErrorID —
500 —Deceleration
5000 —Jerk
1 —Direction

B Timing Diagram

" 3 e
Paosition 500
0

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition :

Execute

Done

Busy
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€ After MC_MoveAbsolute is executed, use MC_SetPosition to define a new coordinate system under
absolute mode.

€ When detect a rising edge of Execute of MC_SetPosition, the new location of the axis would be 1000 after
adjusting the coordinate system by moving a distance of 1123, which the axis was originally located at
2123.

€ Done is rising edge when the execution of MC_MoveAbsolute is completed and the current position would
be at 3877(5000 - 1123). At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system,
which would become 3877 after the coordinate adjustiment.

B Example3: Demonstrate the condition of executing MC_MoveRelative while using MC_SetPosition to change
the coordinate system under relative mode.

MC MoveRelative 0

TEUE MC MoveRelative
01 EN B ENO|——
SM Driwve Virtual —axis Done [~
—Execute Busy —
3000 —Distance Commandiborted —
1000 —Velocity Error —
BOQ —Acceleration ErrorID —
5300 —Deceleration
3000 —Jerk

MC SetPosition 0O

TRUE MC SetPosition
01 EN ENO|——
SM Driwve Virtual —Haxis Done [~
—Execute Busvy [~
1000 — Position Error —
TRUE Mode ErrorID—
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Timing Diagram

8000

-, I7TE
Position 217z .00

0 | :

Velocity

MC_MoveRelative

Execute

Done

Busy !

CommandAbaorted

MC_SetPosition

Execute

Done

Busy

¢ After MC_MoveRelative is executed, use MC_SetPosition to define a new coordinate system under relative
mode.

€ When detect a rising edge of Execute of MC_SetPosition, the new location of the axis would be 3175 after
adjusting the coordinate system, which the axis was originally located at 2175.

€ Done is rising edge when the execution of MC_MoveAbsolute is completed and the current position would
be at 6000. At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, which would
become 6000 after the coordinate adjustiment.

Supported Products
B AX-308E - AX-8
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2.2.3 MC_ReadParameter

MC_ReadParameter reads a value of a specific axis parameter.

*Note: SMC_ERROR:Enumeration(Enum)

FB/FC Instruction Graphic Expression ST language
MC_ReadParameter_instance (
AXis :=,
Enable :=,
ParameterNumber :=,
FB MC_ReadParameter Valid =>,
Busy =>,
Error =>,
ErroriD =>,
Value =>);
[ Inputs
Name Function Data Type ST VS Timimg for Updatin
yp (Default Value) 9 P 9
Enable Execute the function BOOL True/False )
block. (False)
Number of the Positive number, | When Enable is detected to be
ParameterNumber DINT negative number | rising edge.
parameter to be read.
or 0(0)
[ ) Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False(False)
processed.
Busy Trge when the function block is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
ErrorlD Error codes. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Value Value of the parameter to read. LREAL*? Positive number, negative number or 0(0)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
valid ® \When Enable is rising edge triggered. ® \When Enable shifts from True to False.
® \When the parameter to read exists. ® When Error is rising edge.
Bus ® \When Enable is rising edge triggered. ® \When Enable shifts from True to False.
y ® \When the parameter to read exists. ® When Error is rising edge.
Error ® \When an error occurs in executing ® \When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
Value ® When Valid is True and there're ongoing | ® When Valid is False and stop updating.
updates.
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® Timing

Enable

Valid

Busy

Error

Value

Diagram

*Note: Data = parameter’s value. 1 cycle = one task period

) In-Outs

Name Function Data Type Setting Value (Default Value) Timimg for Updating
Axis Reference to axis. | AXIS_REF_SM3* AXIS_REF_SM3 When Egzg'ee IS 1sing

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
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) Function

B How to use MC_ReadParameter to read the parameter values of desired object with its parameter number in
EtherCAT Object Dictionary:

€ Use SHL instruction to move the data length of desired object to the left for 24 bits.
€ Use SHL instruction to move the index of desired object to the left for 8 bits.

€ The input ParameterNumber must contains the data length the index and the subindex. Please refer to the
following formula:

ParameterNumber := - DWORD_TO_DINT(SHL(TO_DWORD(data length of object dictionary) - 24) +
SHL(TO_DWORD(index of object dictionary) - 8) + subindex of object dictionary

B To read axis parameters, you'll need to enter the parameter number of AXIS_REF_SM3(FB) to
ParameterNumber input.

) Troubleshooting
B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.
) Example

B This example demonstrates how to use MC_ReadParameter to read the value of object 0x6064(current position
returned by motor) in the drive.

MC_ReadParameter_0

TRUE MC_ReadParameter
[II[I -
1I I
SM_Drive ETC_Delta RSDA A2 —SRxis Valid
£z JEE—Enable
ParameterNumber ParameterNumber Error
ErrorID

Value 1.26E+05 b

TRUE EXECUTE

+

/fusiDatalength : Number of bytes (1,2,4) to be written.

ParameterNumber := — DWORD TO DINT (SHL(TC DWORD(4), 24)+ SHL(TO DWORD(l6#6084), E) + 0):

B Input the data length, index, and subindex of the object to the above formula and you'll get the ParameterNumber,
which should be entered to the ParameterNumber input. After that, every time when the FB MC_ReadParameter

is executed, it will visit the object dictionary specified by the drive and return the values.
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B The following figure shows the information related to the parameters of object 0x6064.

Supported Products
B AX-308E - AX-8
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2.2.4 MC_WriteParameter

MC_WriteParameter writes a value to a specific parameter.

FB/FC Instruction Graphic Expression ST language
MC_WriteParameter_instance(
AXis =,
Execute :=,
ParameterNumber :=,
FB MC_WriteParameter Value =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
[ Inputs
. Data Setting Value . .
Name Function Type (Default Value) Timimg for Updating
Execute Execute the function block. BOOL True/False -
(False)
Positive number, .
ParameterNumber Number of the_ parameter DINT negative number When_ Execute shifts to True and
to be written. Busy is False.
or 0(0)
Value to be written to the Posm\_/e number, When Execute shifts to True and
Value LREAL | negative number )
parameter. Busy is False.
or 0(0)
) Outputs
Name Function Data Type Output Range (Default Value)
Done True if the value is written BOOL True/False(False)
successfully.
Busy 'kl)'rl_Je when the function block is BOOL True/False(False)
eing executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an error
occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False
Done ® When the value is written successfully. ® When Execute shifts from True to False.
® \When Execute is rising edge triggered. ® \When Done shifts to True.
Busy ® When the value is being written to the ® When Error shifts to True.
parameter.
Error o Wher_1_an error occurs in the execution e When Execute shifts from True to
conditions or input values for the False.(Error code is cleared)
ErrorlD instruction. ’
B Timing Diagram
Execute
Done | | |
Busy
Error
° In-Outs
Name Function Data Type ST IR (LEE Timimg for Updating
Value)
Axis Refere_nce to AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
axis. is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

® Function

How to use MC_ReadParameter to read the parameter values of desired object with its parameter number in
EtherCAT Object Dictionary:

€ Use SHL instruction to move the data length of desired object to the left for 24 bits.
€ Use SHL instruction to move the index of desired object to the left for 8 bits.

€ The input ParameterNumber must contains the data length the index and the subindex. Please refer to the
following formula:

ParameterNumber := - DWORD_TO_DINT(SHL(TO_DWORD(data length of object dictionary) - 24) +

SHL(TO_DWORD(index of object dictionary) - 8) + subindex of object dictionary

To write the value to the parameter, you'll need to input the parameter number of AXIS_REF_SM3(FB) to
ParameterNumber.

Write parameter values to the input fSetPosition by using MC_WriteParameter while the axis is moving. The
value of fSetPosition is changed for only one task cycle time in EtherCAT, then fSetPosition resumes its original
planned motion curve to move.

[ Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.
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Example

B This example demonstrates how to use MC_WriteParameter to write the value to the object 0x6060(operation
mode) in the drive.

TRUE

EXECUTE
——

+|//usiDatalength :

Humber of bytes (1,2,4) to be written.

ParameterNumber := — DWORD TO DINT (SHL{TO DWORD({1), 24)+ SHL(TO DWORD(146$#6060), B) + 0);

MC_WriteParameter 0

TRUE

MC WriteParameter
I1II'I -
L}
SM_Drive ETC Delta RASDR A2 —Ahxis
EZ m Execute
ParameterNumber ParameterNumber Error
& —{Value ErrorID

Input the data length, index, and subindex of the object to the above formula and you'll get the ParameterNumber,

which should be entered to the ParameterNumber input. After the value is written to MC_WriteParameter
succesfully, the control mode of the drive will change to 6.

The following figure shows the information related to the parameters of object 0x6060

Supported Products
B AX-308E - AX-8
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2.2.5 MC_ReadBoolParameter

MC_ReadBoolParameter reads the value of a specific Boolean parameter.

FB/FC

Instruction

Graphic Expression

ST language

MC_ReadBoolParameter_instance(
Axis =,

Enable :=,
ParameterNumber :=,
FB MC_ReadBoolParameter Valid =>,
Busy =>,
Error =>,
ErroriD =>,
Value =>);
° Inputs
. Setting Value . .
Name Function Data Type Timimg for Updatin
P (Default Value) g for Updating
Enable Exe_cute the BOOL True/False(False) -
function block.
Number of the Positive number, When Enable shifts from False
ParameterNumber specific Boolean DINT negative number or to True.
parameter 0(0)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False(False)
processed.
Busy TrL_Je when the function block is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
ErroriD Error codes. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Value Value of the parameter to read. BOOL True/False(False)

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
valid ® \When Enable is rising edge triggered. ® When Enable shifts from True to False.
® \When the parameter to read exists. ® When Error is rising edge.
Bus ® \When Enable is rising edge triggered. ® \When Enable shifts from True to False.
Y ® \When the parameter to read exists. ® When Error is rising edge.
Error ® When an error occurs in executing ® \When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
Value When Valid is True and there’re ongoing ® When Valid is False and stop updating.
updates.
B  Timing Diagram
Enable
Valid
Busy | |
Error i §
Value
[ In-Outs
Name Function Data Type S VAR (DR Timimg for Updating
Value)
Axis Refearfirs‘ce to AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B How to use MC_ReadBoolParameter to read the parameter values of desired object with its parameter number
in EtherCAT Object Dictionary:

€  Use SHL instruction to move the data length of desired object to the left for 24 bits.

€ Use SHL instruction to move the index of desired object to the left for 8 bits.
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€ The input ParameterNumber must contains the data length the index and the subindex. Please refer to the
following formula:

ParameterNumber := - DWORD_TO_DINT(SHL(TO_DWORD(data length of object dictionary) - 24) +
SHL(TO_DWORD(index of object dictionary) - 8) + subindex of object dictionary
B For operation example, please refer to the example in MC_ReadParameter.

B To read axis parameters, you' Il need to enter the parameter number of AXIS_REF_SM3(FB) to
ParameterNumber input.

° Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

[ Supported Products
B AX-308E - AX-8
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2.2.6 MC_WriteBoolParameter

MC_WriteBoolParameter writes a Boolean value to a specific parameter.

Refer to Appendices for error
code descriptions.

FB/FC Instruction Graphic Expression ST language
MC_WriteBoolParameter_instance(
AXxis =,
Execute :=,
. ParameterNumber :=,
MC_WriteBool .
FB — Value =,
Parameter
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
[ Inputs
Setting
Name Function Data Type Value Timimg for Updatin
yp (Default 9 P 9
Value)
Execute Execute the function block. BOOL True/False -
(False)
Positive
ParameterNumber Number of the parameter DINT rr:gmakt)i(\a/re' When_ Execute shifts to True and
to be written. g Busy is False.
number or
0(0)
Value Boolean value to be BOOL True/False | When Execute shifts to True and
written to the parameter. (False) Busy is False.
[ ) Outputs
Name Function Data Type Output Range (Default Value)
True if the boolean value is
Done written successfully. BOOL True/False(False)
Busy Trge when the function block is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErrorlD SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
Done ® When the value is written successfully. ® When Execute shifts from True to False.
® \When Execute is rising edge triggered. ® \When Done shifts to True.
Busy ® When the value is being written to the ® When Error shifts to True.
parameter.
° i i .
Error Wher_1_an error occurs in the execution e When Execute shifts from True to
conditions or input values for the .
. . False.(Error code is cleared)
ErrorID instruction.

B Timing Diagram

Execute

Done

Busy

Error

() In-Outs

Setting Value
Name Function Data Type Timimg for Updating
(Default Value)

Reference to When Execute shifts to True and Busy is
Axis AXIS_REF_SM3* AXIS_REF_SM3
axis. False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

) Function

B  How to use MC_WriteBoolParameter to write the parameter value to the desired object with its parameter
number in EtherCAT Obiject Dictionary:

€ Use SHL instruction to move the data length of desired object to the left for 24 bits.
€ Use SHL instruction to move the index of desired object to the left for 8 bits.

The input ParameterNumber must contains the data length the index and the subindex. Please refer to the
following formula:

ParameterNumber := - DWORD_TO_DINT(SHL(TO_DWORD(data length of object dictionary) + 24) +
SHL(TO_DWORD(index of object dictionary) - 8) + subindex of object dictionary
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B To write the value to the parameter, you'll need to enter the parameter number of AXIS_REF_SM3(FB) to
ParameterNumber input.

B For operation example, please refer to the example in MC_WriteParameter.

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

) Supported Products

B AX-308E - AX-8
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2.2.7 MC_ReadActualPosition

MC_ReadActualPosition reads the current axis position.

FB/FC

Instruction Graphic Expression

ST language

FB MC_ReadActualPosition

MC_ReadActualPosition_instance(
AXis :=,

Enable :=,

Valid =>,

Busy =>,

Error =>,

ErroriD =>,

Position =>);

® Inputs
‘ Setting Value A .
Name Function Data Type (Default Value) Timimg for Updating
Execute the True/False
Enable function block. BOOL (False) i
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False(False)
processed.
Busy 'tI)'rL_Je when the function block is BOOL True/False(False)
eing executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.
Position The current position of axis LREAL Positive number, negative number or 0(0)

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
Valid When Enable is rising edge triggered. ® When Enable shifts from True to False.
When the parameter to read exists. ® When Error is rising edge.
Bus When Enable is rising edge triggered. ® When Enable shifts from True to False.
Y When the parameter to read exists. ® When Error is rising edge.
Error When an error occurs in executing ® \When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
Position When Valid is True and there're ongoing ® When Valid is False and stop updating.
updates.
® Timing Diagram
Enable
Valid ! !
Busy
Error
[ In-Outs
q Setting Value _ .
Name Function Data Type (Default Value) Timimg for Updating
Axis Reference to axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
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Function

B The value read from Position of MC_ReadActualPosition is value of fActPosition in AXIS_REF_SMS3.

Enable

Valid

Busy

Error

Position F
0
fActPosition —’ 
0

B While using MC_ReadActualPosition, OD 0x6064(Actual position) must be mapping to TxPDO so as to read the
actual position of the servo. If not, the values read by the function block would be 0.

v 168#1A01 2nd TxPDO Mapping
Status Word LINT 16£6041:00
Position actual value DINT 16#6064:00

Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

Supported Products
B AX-308E - AX-8
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2.2.8 MC_ReadActualVelocity

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC Instruction Graphic Expression ST language
MC_ReadActualVelocity_instance(
AXis =,
Enable :=,
FB MC_ReadActual Valid =>,
Velocity Busy =>,
Error =>,
ErroriD =>,
Velocity =>);
° Inputs
3 Setting Value . .
Name Function Data Type (Default Value) Timimg for Updating
Enable Execute the function BOOL True/False )
block. (False)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False(False)
processed.
Busy True when the function block is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.
Velocity The current velocity of axis. LREAL Positive number, negative number or 0(0)

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
Valid ® When Enable is rising edge triggered. ® When Enable shifts from True to False.
® \When the parameter to read exists. ® When Error is rising edge.
Bus ® \When Enable is rising edge triggered. ® When Enable shifts from True to False.
y ® When the parameter to read exists. ® When Error is rising edge.
Error ® \When an error occurs in executing ® \When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
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Name Timimg for Shifting to True Timimg for Shifting to False
Velocity ® When Valid is True and there're ongoing ® \When Valid is False and stop updating.
updates.
® Timing Diagram
Enable
Valid | g
Busy i
Error
[ In-Outs
Name Function Data Type (gg;gﬂ?t Y/Z:ﬂg) Timimg for Updating
Axis Refe;;gce | AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
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[ Function
B The velocity value read by MC_ReadActualVelocity is the value of fActVelocity in AXIS_REF_SM3.

Enable

Valid

Busy

Error

Velocity

fActVelocity ‘ 
0

B While using MC_ReadActualVelocity, OD 0x606C (Actual velocity) must be mapping to TxPDO so as to read
the actual velocity of the servo.

v 16#1A02 3rd TxPDO Mapping

Status Word UINT 166041:00
Position actual value DINT 16£6a064:00
Velocity actual value DINT 16#606C:00

B If Ox606C is not mapping to TxPDO, the actual velocity of the servo would be calculated based on OD
0x6064(Actual position).

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

) Supported Products
B AX-308E - AX-8
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2.2.9 MC_ReadActualTorque

MC_ReadActualTorque reads the actual torque value of axis.

FB/FC Instruction Graphic Expression ST language
MC_ReadActualTorque_instance (
AXis =,
Enable :=,
.
FB | MC_ReadActualTorque Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Torque =>);
® Inputs
. Data Setting Value o .
Name Function Type (Default Value) Timimg for Updating
Enable Execute the function block. BOOL True/False -
(False)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False(False)
processed.
Busy TrL_Je when the function block is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.
Torque The actual torque of axis. LREAL Positive number or 0(0)
*Note: SMC_ERROR:Enumeration(Enum)
B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False
Valid ® \When Enable is rising edge triggered. When Enable shifts from True to False.
® When the parameter to read exists. When Error is rising edge.
BUS ® When Enable is rising edge triggered. When Enable shifts from True to False.
y ® \When the parameter to read exists. When Error is rising edge.
Error ® \When an error occurs in executing When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
Torque * mzzrt‘e\éahd is True and there’re ongoing When Valid is False and stop updating.
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® Timing Diagram

Enable

Valid

N

Busy

Error

Value

° In-Outs

f Setting Value o .
Name Function Data Type (Default Value) Timimg for Updating
Axis Reference to axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

[ ) Function
B The torque value read by MC_ReadActualTorque is the value of fActTorque in AXIS_REF_SM3.

B While using MC_ReadActualTorque, OD 0x6077 (Torque actual value) must be mapping to TxPDO so as to
read the actual torque of the servo.
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Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

Supported Products
B AX-308E - AX-8
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2.2.10 MC_Reset

MC_Reset clears axis-related errors so that the error memory is available for new error messages.

FB/FC Instruction Graphic Expression ST language
MC_Reset_instance (
AXis =,
Execute :=,
FB MC_Reset Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value . .
Name Function Data Type Timimg for Updatin
uncti P (Default Value) imimg for Lpdating
A rising edge of
the input Execute True/False
Execute starts the function BOOL (False) )
block.
[ ) Outputs
Name Function Data Type Output Range (Default Value)
Errors are cleared and the status
Done changes to Standstill or Disabled. BOOL True/False(False)
Busy True when the instruction is being BOOL True/False(False)
executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
error occurs.
ErroriD . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False
® \When complete clearing axis-related | ®  When Execute shifts from True to False.
Done errors. ® |f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.
Bus ® \When Execute is rising edge triggered. | ® When Done shifts to True.
Y ® When Error shifts to True.
Error ° Wher_1_an error occurs in the execution ® When Execute shifts from True to
conditions or input values for the False.(Error code is cleared)
ErrorlD instruction. '
) Timing Diagram
Execute

Done

Busy

Error

o In-Outs
q Setting Value _— .
Name Function Data Type (Default Value) Timimg for Updating
Axis Refere_nce AXIS_REF_SM3* AXIS_REF_SM3 When Execute shifts to True and Busy
to axis. is False.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
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) Function

B The function block MC_Reset can change the error status of axis back to normal. When Enable of MC_Power
is True, the axis status changes from Errorstop to Standstill. When Enable of MC_Power is False, the axis
status changes from Errorstop to Disabled.

MC_Reset

Execute

N

Done

Busy

Error

1 standstill(3)

State Machine

ErrorStop(1)

B After errors being reported by the servo controller, users can use MC_Reset to clear them and then the axis
state will return to Standstill.

B |f not able to use MC_Reset to clear the axis errors, such as communication error,
SMC_R_ERROR_NOT_RESETTABLE 122 (Error could not be reset.) will be reported by MC_Reset.

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

) Supported Products
B AX-308E - AX-8
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2.2.11 MC_ReadStatus

MC_ReadStatus reads ther status of the specified axis.

FB/FC Instruction Graphic Expression ST language
MC_ReadStatus_instance (
AXis :=,
Enable :=,
Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Disabled=>,
Errorstop=>,
FB | MC_ReadStatus Stopping=>,
StandStill=>,
DiscreteMotion=>,
ContinuousMotion=>,
SynchronizedMotion=>,
Homing=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=>);
® Inputs
Name Function Data Type (ggg‘ﬂﬁ \\;2:32) Timimg for Updating
Enable Execute the function block. BOOL Tr(uFeE{II; z;l)se -
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter
Valid to read exists and can be BOOL True/False(False)
further processed.
True when the function
Busy block is being executed. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
ErroriD an eror oceurs. SMC_ERROR*! SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.
Disabled Please refer to BOOL True/False(False)
SMC_AXIS_STATE*? for
Errorstop axis state descriptions. BOOL True/False(False)
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Name Function Data Type Output Range (Default Value)
Stopping BOOL True/False(False)
StandsStill BOOL True/False(False)
DiscreteMotion Please refer to BOOL True/False(False)
- - SMC_AXIS_STATE*? for
ContinuousMotion axis state descriptions. BOOL True/False(False)
SynchronizedMotion BOOL True/False(False)
Homing BOOL True/False(False)
ConstantVelocity True when the axis moves BOOL True/False(False)
at a constant speed.
Accelerating True when the axis BOOL True/False(False)
accelerates.
Decelerating True when the axis BOOL True/False(False)
decelerates.
FBErrorOccured True when an error occurs. BOOL True/False(False)
*Note:
1. SMC_ERROR:Enumeration(Enum)
2. SMC_AXIS_STATE:Enumeration(Enum)
B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False

® When Enable is rising edge

. . ® \When Enable shifts from True to False.
Valid triggered. ® \When Error is rising edge
® \When the parameter to read exists. g edge.
BUS When Enable is rising edge ® \When Enable shifts from True to False.
Y triggered. ® When Error is rising edge.
Error ® When an error occurs in executing | ® When Execute shifts from True to
ErrorlD conditions or input values. False.(Error code is cleared)
Disabled ® \When the axis is in Disabled state. ® \When the axis is not in Disabled state.
Errorstop ® \When the axis is in Errorstop state. | ® When the axis is not in Errorstop state.
Stopping ® When the axis is in Stopping state. ® When the axis is not in Stopping state.
Standstill ® \When the axis is in StandStill state. | ® When the axis is not in StandStill state.
. . ® When the axis is in Discrete Motion | ® When the axis is not in Discrete Motion
DiscreteMotion
state. state.
. . ® When the axis is in Continuous ® \When the axis is not in Continuous
ContinuousMotion - -
Motion state. Motion state.
. . ® \When the axis is in Synchronized ® When the axis is not in Synchronized
SynchronizedMotion - -
Motion state. Motion state.
Homing ® \When the axis is in Homing state. ® When the axis is not in Homing state.
. When the axis moves at a constant When the axis moves at a non-constant
ConstantVelocity
speed. speed.
. ® \When the axis moves with ® \When the axis moves without
Accelerating . f
acceleration. acceleration.
. ® \When the axis moves with ® \When the axis moves without
Decelerating . .
deceleration. deceleration.
FBErrorOccured ® \When errors exist. ® \When errors are cleared.
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) In-Outs
f Setting Value o .
Name Function Data Type (Default Value) Timimg for Updating
Axis Reference to axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

o Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.
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) Example
B This example demonstrates using MC_ReadStatus to read axis status while executing MC_MoveAbsolute.
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Timing Diagram

MC_MoveAbsolute

Execute

Done

MC_ReadStatus
Enable

Valid

Busy

Error

Disabled

StandStill

DiscreteMotion

ConstantVelocity

Accelerating

Decelerating

Position

Velocity

After MC_MoveAbsolute being executed, axis state shifts from Standstill to Discrete_motion. At the same
time, the axis begins to accelerate and OutputsAccelerating shifts to True.

When axis velocity reaches the setting in MC_MoveAbsolute, the axis moves at constant speed.
Meanwhile, the output of ConstantVelocity shifts to True and OutputsAccelerating shifts to False. Upon
moving close to the target position, the axis starts decelerating, which Decelerating shifts to True and
ConstantVelocity shifts to False.

€ Done of MC_MoveAbsolute shifts to True when the target position is reached. Output status shifts from
Discretemotion to Standstil.

Supported Products
B AX-308E - AX-8
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2.2.12 MC_ReadAxisError

MC_ReadAxisError reads the error information of axis.

FB/FC Instruction Graphic Expression ST language
MC_ReadAxisError_instance (
AXis =,
MC_ReadAxisError Enable :=,
—Axis Validp— i =
—Enable Busyt— ;a“d =
- =>
FB MC_ReadAxisError ErrEDTID[;_ usy ]
AxisErrorf— Error =>,
AxisErrorID— ErrorlD =>,
SWEndSwitchActive f— AXiSError =>,
AXxisErrorlD =>,
SWEnNdSwitchActive =>);
) Inputs
3 Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Enable Execute the function BOOL True/False )
block. (False)
) Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be BOOL True/False(False)
further processed.
True when the function
Busy block is being executed. BOOL True/False(False)
Error True when an error occurs. BOOL True/False(False)
Record the error code when
an error occurs.
ErrorID . . SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.
AxisError ;r(lijse if an error occurs in the BOOL True/False(False)
AxisErrorID Error codes specified by the DWORD Positive number or 0(0)
vender.
. . True when the axis exceeds
SWEnNdSwitchActive s BOOL True/False(False)
the software limit.

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

[N |

Name Timimg for Shifting to True Timimg for Shifting to False
® \When Enable is rising edge
. triggered. ® When Enable shifts from True to False.
Valid S
® \When the parameter to read ® When Error is rising edge.
exists.
® \When Enable is rising edge
Bus triggered. ® \When Enable shifts from True to False.
y ® \When the parameter to read ® When Error is rising edge.
exists.
Error ® When an error occurs in ® When Execute shifts from True to
executing conditions or input False.(Error code is cleared)
ErrorlD values. '
AxisError
® \When an error occurs in the axis. | ® When the error is removed.
AxisErrorID
SWEnRdSwitchActive ® When the axis exceeds the ® When executes MC_Reset.
software limit.

® Timing Diagram

Enable
Valid
Busy | |
Error | |
Value ' '
o In-Outs
Name Function Data Type ST IR (LEE Timimg for Updating
Value)
Axis Reference to axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable shifts to True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function block.
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) Function
B OutputsSWENdSwitchActive will shift to True once the axis reaches the software limit.
B AxisErrorID displays the error codes of the servo motor itself. Take ASDA-A2-E for example, when error codes
appear in the display on the servo panel, MC_ReadAxisError requests the servo for its error code by giving
Error Code(0x603F) and the servo’s error code would be displayed on the monitoring screen of axis.

) Troubleshooting
B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

) Example
B The following example gives the status read by MC_ReadAxisError when the servo reaches hardware limit.

MC_ReadAxisError_0

TRUE MC ReadixisError
Il
i

SM_Driwve ETC Delta_ ASDA AZ —Haxis Valid =
TRUE ==Enable Buay =
Error =

ErrorID —

AxisError = X
AxisErrorID — 21570
SWEndSwitchlictive m= JRyNfsd

Errors

Axis Error:

21570 [16#00005442]

FB Error:
SMC_ERROR.SMC_DI_AXIS ERROR

When ASDA-A2-E servo touches the positive hardware limit, “AL015” would be displayed on the servo panel.
Meanwhile, use MC_ReadAxisError to read the corresponding error code. The error code for ALO15 is
0x5442(Please refer to ASDA-A2-E user manual.) AxisErrorID is used to display the error code, which would
also be displayed simultaneously on the monitoring screen of axis.

) Supported Products
B AX-308E - AX-8
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2.2.13 MC_CamTableSelect

MC_CamTableSelect selects the cam table for use with MC_Camin.

FB/FC

Instruction

Graphic Expression

ST language

FB | MC_CamTableSelect

MC_CamTableSelect_instance (
Master :=,

Slave :=,
CamTable :=,
Execute :=,
Periodic :=,
MasterAbsolute :=,
SlaveAbsoulte :=,
Done =>,

Busy =>,

Error =>,

ErrorlD =>,
CamTablelD =>);

° Inputs
Setting
: Value o .
Name Function Data Type (Default Timimg for Updating
Value)
A rising edge of the input
Execute Execute starts the function BOOL Tr(uFe;ll;fél)se -
block.
Periodic Periodic mode BOOL True/False When_ Execute shifts to True and
(True) Busy is False.
MasterAbsolute MasterAbsolute mode BOOL True/False When. Execute shifts to True and
(True) Busy is False.
When Execute shifts to True and
SlaveAbsoulte SlaveAbsoulte mode BOOL Trl;?:l'j:)lse Busy is False.
[ Outputs
Name Function Data Type Output Range (Default Value)
True when the instruction is
Done completed. BOOL True/False(False)
Busy Trge when the instruction is BOOL True/False(False)
being executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
ErroriD erroroceurs. SMC_ERROR*! SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.
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Name Function Data Type Output Range (Default Value)
Create CAM_ID for use by 2
CamTablelD CamTablelD of MC_Camin. MC_CAM_ID MC_CAM_ID
* Note:
1. SMC_ERROR:Enumeration (Enum)
2. MC_CAM_ID: Structure (Struct)
. Output Range
Name Function Data Type
yp (Default Value)
The internal information
pCT described by the cam POINTER TO BYTE Positive number or 0(0)
table.

Periodic Periodic mode BOOL True/False(True)
MasterAbsolute MasterAbsolute mode BOOL True/False(True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False(True)

StartMaster The master start position LREAL Positive number, negative
of the cam table. number or 0(0)
The master end position Positive number, negative

EndMaster of the cam table. LREAL number or 0(0)

StartSlave The slave start position of LREAL Positive number, negative

the cam table. number or 0(0)
EndSlave The slave end position of LREAL Positive number, negative

the cam table. number or 0(0)

byCompatibilityMode Compatibility Mode BYTE Positive number or 0(0)
B Output Updating Time
Name Timimg for Shifting to True Timimg for Shifting to False
® When CamTableSelect is completed. ® \When Execute shifts from True to
False.

Done ® |f Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

® When the instruction is being executed. | ® When Done shifts to True.

Busy ® When Error shifts to True.

Error ® Wherj.an error occurs in the execution ® When Execute shifts from True to

conditions or input values for the .
. . False.(Error code is cleared)
ErrorlD instruction.
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® Timing Diagram

Execute
Done § § §
Busy : :
Error
[ In-Outs
: Setting Value A .
Name Function Data Type (Default Value) Timimg for Updating
Master Reference_to AXIS REE SM3* AXIS REE SM3 When Execute shifts to True and Busy
master axis - - - - is False.
Slave Reference_ to AXIS_REF_SM3*! AXIS_REF_SM3 When Execute shifts to True and Busy
slave axis is False.
CamTable Specified cam MC_CAM_REF*2 MC_CAM_REF When Execute shifts to True and Busy
table is False.
*Note:

1. AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function block.
2.  MC_CAM_REF(FB): This data structure is used as reference to a cam table specified by users.

° Function
B Use MC_CamTableSelect to select the cam table for operation.

B Set Execute to be True so as to execute the specified or refreshed cam table. When Done shifts to True,
CamTablelD is effective.

B After the master-slave synchronization is completed, the modification of MC_CamTableSelect parameters can
cause changes in the cam behavior.

€ After changes the variables of CamTable, the mode of cam behavior will be effective immediately.
€ The function block must be reboot after changing Periodic mode.

[ Troubleshooting

] If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

o Example
B The following example explains the impact on cam after changing Periodic mode.
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B Timing Diagram

Position
Master

0

Slave
0

N

MC_CamTableSelec |

Execute

Periodic

Done |

Busy

MC_Camin

Execute

InSync

Busy

EndOfProfile ‘ | |

T

To change the periodic mode, Periodic of MC_CamTable would be pulled down and shift to False, while
the slave axis remains its periodicity.

After rebooting MC_CamTable, the slave axis enters non-periodic mode. As soon the last period
movement performed by the slave axis is completed, EndOfProfile will shift to True and remain unchanged.

) Supported Products

B AX-308E - AX-8
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2.2.14 MC_TouchProbe

MC_TouchProbe records an axis position at the time when a trigger event occurs.

FB/FC

Instruction

Graphic Expression

ST language

FB MC_TouchProbe

MC_TouchProbe_instance (
Axis:=,

Triggerinput:=,

Execute :=,

WindowOnly:=,
FirstPosition:=,
LastPosition:=,

Done =>,

Busy =>,

Error =>,

ErrorlD =>,
RecordedPosition =>,
CommandAborted =>),

° Inputs
. Data Setting Value - .
Name Function Type (Default Value) Timimg for Updating
A rising edge of the input Execute True/False )
Execute starts the function block. BOOL (False)
WindowOnly Ac_tlvate the scope setting of BOOL True/False(Fals | When Exe_cute shifts to True
Window. e) and Busy is False.
) . Negative
Define the start position of the - .
FirstPosition | Window mask. LREAL | humber, positive Z\:]Zegulzsxeiguézlzgms to True
(User-defined unit) number or 0(0) y :
Define the last position of the Negative When Execute shifts to True
LastPosition Window mask. LREAL number, positive | and Busy is False.
(User-defined unit) number or 0(0)
[ Outputs
Name Function Data Type Output Range (Default Value)
Done If t.he trlgger signal is True and the BOOL True/False(False)
axis position has been recorded.
Busy True when the instruction is being BOOL True/False(False)
executed.
Error True when an error occurs. BOOL True/False(False)
Record the error code when an
ErroriD error ocewrs. SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for error
code descriptions.
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Name Function Data Type Output Range (Default Value)
Display the axis position
RecordedPosition recorded at the time of trigger LREAL LREAL(O)
signal being True.
True when the instruction is BOOL
CommandAborted | aborted by MC_AbortTrigger. True/False(False)

*Note: SMC_ERROR:Enumeration(Enum)

B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
When the trigger singal is True and the When Execute shifts from True to
axis position has been recorded. False.

Done If Execute is False and Done shifts to
True, Done will be True for only one
period and immediately shift to False.

When Execute is rising edge triggered. When Done shifts to True.
Busy When Error shifts to True.
When CommandAborted shifts to
True.
Error When_an error occurs in the execution When Execute shifts from True to
conditions or input values for the False.(Error code is cleared)
ErrorlD instruction. )
When the function block is aborted by When Execute shifts from True to
MC_AbortTrigger. False.
If Execute is False and
CommandAborted CommandAborted shifts to True,
CommandAborted will be True for
only one period and immediately shift
to False.

2-152




Chapter 2

Motion Control Instruction

) In-Outs
f Setting Value - .
Name Function Data Type (Default Value) Timimg for Updating
Axis Reference to | s REF SM3* | AXIS_REF SM3 | -

axis.

Triggerinput Trigger signal

TRIGGER_REF*?

TRIGGER_REF(-1)

When Execute shifts to True and Busy
is False.

*Note:
1. AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.
2. TRIGGER_REF: Structure (STRUCT)
. Setting range
Name Function Data Type (Default value)
0:Touch Probe 1, rising edge
1:Touch Probe 1, falling edge
iTriggerNumber Trigger channel INT 2:Touch Probe 2, rising edge
3:Touch Probe 2, falling edge
(-1
True: Latching is done in drive
bFastLatching Trigger signal BOOL False: Latching is done in motion controller
(True)
binput Trigger signal when BOOL Trigger signal
P bFastLatching=FALSE gger sig
bActive Validity of trigger BOOL True: Valid
signal (False)
L Function

B Drive mode

€ While using real axes, bFastLatching must be set to True (latching in drive) and configure iTriggerNumber.
(The setting value can not be set as default “-1" or there’s Il be an error occurred in the function block.)

When Execute is True, the function block writes values to 0x60B8(Touch Probe Function) based on the
setting of iTriggerNumber to open the corresponding Trigger channel.

€ If InputsExecute of MC_TouchProbe is True, only the first position value of trigger signal would be captured
and the following signal would be ignored, even when bitl of 0x60B8 is set to 1 to create multiple triggers.

€ Under drive mode, RecordedPosition reads the values in 0x60BA(Position value positive edge) and then

convert with the gear ratio.

B Controller mode

€ DbFastLatching must be set to False and the trigger signal changes to be controlled by binput.
€ RecordedPosition records the command position and the current command position when binput triggers

signals successfully.

B The operation of MC_TouhcProbe with window mask function is demonstrated as below:
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Triggerinput

WindowOnly

Execute

Done

Position

LastPosition

FirstPosition

* 6 o o

2

PLC scan cycletime

T~

—
—

[ I

Recorded Position

................................................................................................................

i Recorded Position

lgnored Recorded once Recorded
in the range

At the first activation of the trigger input signal, the signal is not accepted because the axis position hasn’t
reach the specified window mask section.

When the axis position enters the window mask section, the second activation of the trigger input signal is
accepted, and after a period Done chnages to True.

Time is needed until the touch probe operation is actually activated. The touch probe operation is not
possibllyto be activated immediately after WindowOnly shifts to True.

If the window mask is too small, the touch probe operation is not possble. The effective range for the
window mask depends on EtherCAT communications and the performance of encoder input or the servo
drive.

In case that the servo drive does not support the window mask function, an error of
SMC_TP_COULDNT_SET_WINDOW(401) will be reported by the function block. (Delta ASDA-A2-E has
not yet supported WindowsOnly function.)
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B Window Mask setting

€ You can observe the results of different window mask settings when the instruction is used for
rotary/modulo axes as below. The difference is resulted from the set values between FirstPosition and
LastPosition.

1. FirstPosition < LastPosition

LastPosition LastPosition FirstPosition

Captured

FirstPosition

2. FirstPosition > LastPosition

FirstPosition

FirstPosition LastPosition

LastPosition

Troubleshooting
| If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

Example
B Examplel: demonstrate the operation result of using MC_TouchProbe under controller mode.

TRIGGER_test.bFastlLatching := FRLSE;
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B Timing Diagram

LastPosition

FirstPosition

N

Execute

binput

Done

€ When Execute of MC_TouchProbe changes to True, it starts to capture the signal. Under controller mode,
binput would be the trigger signal.

€ At the first activation of the trigger input signal, the axis position is not recorded because the axis position
hasn't reached the specified window mask section. The axis has entered window mask section when trigger
for the second time, therefore the position would be recorded in the output RecordedPosition.

B Example2: Explain how MC_TouchProbe takes the drive as the trigger signal, which demonstrates with ASDA-
A2-E as the drive.

MC_TouchProbe 0
TRUE MC TouchProbe
I EN - ENO——
SM_Drive_ETC_Delta_ﬁSDA_Az-Jjﬁxis Done [~
TRIGGER_test-JjTriggerInput Busy —
—Execute Error—
FALSE —WindowOnly ErrorID
—FirstPosition RecordedPosition —
—|LastPosition Commandaborted —

TRIGGER_test.iTriggerNumber := 0;
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B Wiring diagram

24V

7\

Power
Switch

Trigger signal is from DI13 of CNY extension DI connector. You can start the configuration with the diagram

Trigger channel must be specified by the function block. The following example demonstrates with rising

MC TouchProbe_0

MC TouchProbe

above.
edge trigger.
TRUE
{ll
SM_Drive_ETC_Delta_ ASDA A2
TRIGGER_test
TRUE
FALSE
——
——

*% aCaptDesc
- *% aCaptDesc[0]

Axis Done
TriggerInput Buay
Execute Error
WindowOnly ErrorID
FirstPosition RecordedPosition
LastPosition CommandAborted

Expression |MC_TnuchPrnhe_D.RecnrdedPnsihnn

Type [LreaL

Current value [21.0726318359375

What do you want to do?

(®) Prepare a new value for the next write or force operation

1.0726318359375)

ARRAY [0..7] OF SMC3_CaptureDescription

SMC3_CaptureDescription

@ fCaptPosition LREAL
@ bCaptureOccured BOOL
@ bStartCapturing BOOL
@ bAbortTrigger BOOL
@ fFirstCapturePositon LREAL
@ flLastCapturePosition LREAL
@ bCaptureWindowActive BOOL
@ bLatchInController BOOL

21.0726318359375
FA

;o
=
wm
m

o m
b

il & o
=
=
174}
m

-
I
=
2]
m
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€ When the signal on DI13 of the servo is triggered, MC_TouchProbeOutputsDone would be True. At the
same time, MC_TouchProbe reads the value stored in the object 0x60BA(Touch Probe Posl Pos Value).
After being converted with the gear ratio, the value would be stored in the axis parameter fCaptPosition,
which would be output by RecordedPosition.

[ i1 CHL [CAN] CaNe ~ [/]32 bit
Index| 0xG0BA|Subl0 |
W
RH(E

N

Scaling
Invert direction

1620000 increments <=> motar turns 1
1 motor turns <=> gear output turns 1
1 gear output turns <=2 units in application 1

€ As a result of the gear ratio being set to 0x20000:1, when the drive is rising edge triggered, the value in
0x60BA must be divided with 0x20000. The signal is triggered by the 2762032 index pulses; therefore, the

position is recorded at 21.0726318359375(2762032 / 131072).

) Supported Products
B AX-308E - AX-8
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2.2.15 MC_AbortTrigger

MC_AbortTrigger aborts the instruction MC_TouchProbe which are intended to capture trigger events.

*Note: SMC_ERROR:Enumeration(Enum)

FB/FC Instruction Graphic Expression ST language
MC_AbortTrigger_instance (
Axis =,
Triggerinput :=,
FB | MC_AbortTrigger Execute:=,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value . .
Name Function Data Type Timimg for Updatin
uncti yp (Default Value) Imimg for Ypdating
A rising edge of the input
Execute Execute starts the function BOOL True/False B
block. (True)
) Outputs
Name Function Data Type Output Range (Default Value)
Done True when trigger event is aborted BOOL True/False(False)
Busy True when the instruction is BOOL True/False(False)
executed.
Error True if an error occurs BOOL True/False(False)
Indicates the error code when the
ErrorlD error occurs. Refer to Appendices SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
for error code descriptions.
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
® When the capture operation is stopped. | o \yhen Execute shifts from True to False.
Done ® |f Execute is False and Done shifts to
True, it will be True for only one period
and immediately shift to False.
Busy ® \When Execute shifts to True. ® When Done shifts to True.
® When Error shifts to True.
Error ® \When an error occurs in the execution
conditions or input values for the | ® When Execute shifts from True to False.
i ion.(E i .
ErrorlD instruction.(Error code is recorded) (Error code is cleared)

) Timing Diagram

Execute

Done

Busy

Error

) In-Outs

Name Function

Data Type

Setting Value
(Default Value)

Timimg for Updating

AXxis Reference to axis.

AXIS_REF_SM3*.

AXIS_REF_SM3

When Execute shifts to True and
Busy is False.

Specifies the
reference to the
source of the
trigger signal.

Triggerinput

TRIGGER_REF*?

TRIGGER_REF

When Execute shifts to True and
Busy is False.

*Note:

1. AXIS_REF_SM3(FB):Each function block has this in-out pin for the activation of function block.

2-160




Chapter 2 Motion Control Instruction

2. TRIGGER_REF: Structure(STRUCT)

Name Function Data Type Setting Value (Default Value)

0:Touch Probe 1, rising edge
1:Touch Probe 1, falling edge
iTriggerNumber Trigger channel INT 2:Touch Probe 2, rising edge
3:Touch Probe 2, falling edge
(-1)

True: Latching is done in drive
bFastLatching Trigger signal BOOL False: Latching is done in motion controller
(True)

Trigger signal when

blnput bFastLatching=FALSE BOOL Trigger signal
. - . . True: Valid
bActive Validity of trigger signal BOOL (False)

[ Function
B You can cancel the touch probe operation by using MC_AbortTrigger.
B By setting Axis and Triggerlnput for this instruction you can define the touch probe operation to abort.

° Troubleshooting
B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID

(Error Code) to address the problem.

[ Example
B This example demonstrates the relating operation of the combination of MC_AbortTrigger and MC_TouchProbe.

TRIGGER_test.bFastLatching := FALSE;

[N |
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B Timing Diagram

MC_TouchProbe

Execute

Trigger.Signal L

N

Done

CommandAborted

Busy

MC_AbortTrigger

Execute

Done

Busy

When a rising edge is detected on Execute of MC_AbortTrigger, CommandAborted of MC_TouchProbe
shifts to True.

If a rising edge is detected on Execute of MC_AbortTrigger when Done of MC_TouchProbe shifts to True,
an error of SMC_AT_TRIGGERNOTOCCUPIED(410) will be reported by MC_AbortTrigger.

) Supported Products
B AX-308E - AX-8
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2.2.16 MC_DigitalCamSwitch

MC_DigitalCamSwitch uses the axis position to control a switch of a digital output.

FB/FC Instruction Graphic Expression ST language
MC_DigitalCamSwitch_instance(
Axis =,
Switches :=,
Outputs:=,
TrackOptions:=,
MC DigitalC Enable:=,
FB DigitalCam EnableMask:=,
Switch
TappetMode:=,
InOperation =>,
Busy =>,
Error =>,
ErrorlD =>,
SwitchCorrupted =>);
° Inputs
. Setting Value _ .
N F Data T T f
ame unction ata Type (Default Value) imimg for Updating
A rising edge of the
Enable input Execute starts BOOL True/False(False) -
the function block.
Enable the different Positive number or When Enable shifts
EnableMask tracks. DWORD 0(16#FFFFFFFF) to True.
Define the positions 0:tp_mode_auto N
TappetMode for the position- MC_TAPPETMODE" 1.tp_mode_demandp9§|t|on When Enable shifts
defined calculation 2:tp_mode_actualposition to True.
of the tappets. (tp_mode_auto)

*Note: MC_TAPPETMODE:Enumeration(ENUM)

° Outputs
Name Function Data Type Output Range (Default Value)
True when the track and
InOperation instruction is activated. BOOL True/False(False)
Busy _True when the instruction BOOL True/False(False)
is executed.
Error True if an error occurs BOOL True/False(False)
Indicates the error code
ErrorlD when the error occurs. SMC_ERROR* SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.
When the switch action is . .
. Positive number, negative number or 0
SwitchCorrupted operated abnormally, the INT 19
output value will not be -1. Q)

*Note: SMC_ERROR:Enumeration(Enum)
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B Output Updating Time

Name Timimg for Shifting to True Timimg for Shifting to False
. ® \When the track and instruction is ® \When Enable shifts to False.
InOperation .
activated.
Bus ® \When Execute shifts to True. ® \When Enable shifts to False.
y ® When Errorv shifts to True.
Error ® \When an error occurs in the
execution conditions or input values ® \When Execute shifts from True to False.
ErrorlD for the instruction.(Error code is (Error code is cleared)
recorded)
) Timing Diagram
Enable
InOperation
Busy
Error

) In-Outs

. Setting Value . .
Name Function Data Type (Default Value) Timimg for Updating
*1
Axis Reference to axis. AXIS_REF_SM3 AXIS_REF_SM3 When Enable shifts to True.
; MC_CAMSWITCH_
Switches Switch-related REF™ MC_CAMSWITCH_ When Enable shifts to True.
parameters. REF
; MC_OUTPUT_REF | ARRAY [1..32] OF .
Outputs Output signals of track BOOL(False) When Enable shifts to True.
Compensation and
TrackOptions Hysteresis parameters MC_TRACK_REF ARRAY [1..32] O*E, When Enable shifts to True.
MC_TRACK_TR
for the cam track. - -
*Note:

1. AXIS_REF_SMS3(FB):Each function block has this in-out pin for the activation of function block.
2. MC_CAMSWITCH_REF: Structure(STRUCT)

. Setting Value
Name Function Data Type (Default Value)
NoOfSwitches Specify the humber of BYTE Positive number or 0(0)
switches.
. Point to an array of the type POINTER TO POINTER TO
CamSwitchPtr MC_CAMSWITCH_TR
— - MC_CAMSWITCH_TR* MC_CAMSWITCH_TR(0)

*Note: MC_CAMSWITCH_TR: Structure (STRUCT)
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Setting Value

Name Function Data Type (Default Value)

TrackNumber Specify _the track for the INT Positive number, negative

operation of tappets. number or 0(0)

] e Switch ON when the axis POINTER TO
FirstOnPosition passes. LREAL MC_CAMSWITCH_TR(0)
LastOnPosition Switch OFF when the axis LREAL Positive number, negative

passes. number or 0(0)

The switch is active only when
AxisDirection the axis is moving in the INT
specified direction.

Positive number, negative
number or 0(0)

Positive number, negative

CamSwitchMode Switch mode INT number or 0(0)
Duration How long the switch is on. TIME Positive number or 0(0)
bOn Internal variables BOOL True/False(False)
CounterOff Internal variables INT Positive number or 0(0)

3. MC_TRACK_TR: Stucture(STRUCT) °

Hame Function Data Type (Sggﬂﬁ 32:32)
OnCompensation | g e on. (nit Seqy | LREAL | oS ML ey e
OffCompensation Cgvraﬁ:ehn;attlijc;g etijm;f\.Nztr}n\?tlhiSCgct.';e LREAL Positive numbct)arr,o r(1§)gative number

Hysteresis Hysteresis interval LREAL Positive numbgrr,0 r(]g)gative number

) Function

B EnableMask is a 32 bits of bool type parameter, used to enable different tracks. With the concept of the least
significant bit representing the first track, the input value would be 16#FFFFFFFB to disable the third track.

B MC_CAMSWITCH_REF defines switches for digital cam. NoOfSwitches calculates the number of switching
positions. CamSwitchPtr is a pointer on an array of type MC_CAMSWITCH_TR.

B MC_CAMSWITCH_TR specifies the positions of tappets.

*

*
L 2
*

2

TrackNumber specifies the output number.
FirstOnPosition specifies the switch-on position of the output.
LastOnPosition specifies the switch-off position of the output (when CamSwitchMode = 0).

AxisDirection = 0: Output is switched in both directions. AxisDirection = 1: Only positive direction.
AxisDirection = 2: Only negative direction.

Switch is OFF at LastOnPosition when CamSwitchMode = 0. Switch remains ON for a time set (Duration)
and then changes to OFF when CamSwitchMode = 1.

Duration: Period of time for which the tappet output stays TRUE in case of CamSwitchMode = 1.
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B MC_TRACK_REF is the Structure for managing the tracks, which contains OnCompensation, OffCompensation
and Hysteresis.

€ OnCompensation is set for the delay of switch-on. If the input value is positive, switching to ON would be
delayed, while an early switch-on can be set with a negative input value. The time is given in seconds. For
example, if OnCompensation is set to 0.01, switching to ON would be delayed for 0.1 second.

€ OffCompensation is set for the delay of switch-off. If the input value is positive, switching to OFF would be
delayed, while an early switch-off can be set with a negative input value.

€ The interval for Hysteresis is set to avoid switching errors and the specified axis position must exceeds the
interval, so the switch would continue with the next action. The unit of Hysteresis is user-defined.

B Output would be switched to ON with all AxisDirection settings as long as the axis position is inside of the range.

B Multiple switch modes are allowed to be set in a single Track.

) Troubleshooting

B If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

) Example
B Examplel: Demonstrates using 2 switches in the same Track in the following example.

Parameter Type Switchl Switch2
TrackNumber INT 1 1
FirstOnPosition [u] REAL 200 400
LastOnPosition [u] REAL 300 -
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms
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B Timing Diagram

MC_DigitalCamSwitch |
Enable

Trackl 2 Bsec L

€ When the axis reaches the position 200, Switchl on Trackl would be turned ON till the axis reaches the
position 300, then changes to OFF.

€4 Switchl would be turned ON again when the position 400 is reached, and lasting for 2.5 seconds, then
changes to OFF.

B Example2: The operation result of OnCompensation/OffCompensation is given in the following example.

Parameter Type Switchl Switch2
TrackNumber INT 1 2
FirstOnPosition [u] REAL 100 100
LastOnPosition [u] REAL 200 200
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 0=Position
Duration TIME - -
OnCompensation LREAL -0.1 0
OffCompensation LREAL 0.2 0
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B Timing Diagram

Position 200

MC_DigitalCamSwitch

Enable

Trackl

Track2

0.1sec

€ Once the position 100 is reached, Switchl on Trackl and Switch2 on Track2 are both turned ON and would
be turned OFF when position 200 is reached. The switch-on of Switch 1 is advanced for 0.1 second while
OnCompensation = -0.1. By setting 0.2 to OffCompensation, Switch 1 is delayed for 0.2 second.

B Example3: The operation result of Hysteresis is given in the following example.

Parameter Type Switchl
TrackNumber INT 1
FirstOnPosition [u] REAL 90
LastOnPosition [u] REAL 95
AxisDirection INT 0=Both
CamSwitchMode INT 0=Position
Duration TIME -
Hysteresis LREAL 10
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B Timing Diagram

Position

95
90

MC_DigitalCamSwitch

Trackl

€ The FirstOnPosition and LastOnPosition of Switch 1 on Trackl are set to 90 and 95 respectively with
Hysteresis set to 10, which means the switch would be turned off after the axis position passing the interval
(80~100).

€ Track 1is switched to ON when the axis reaches position 90 and not able to be switched to OFF at position
95 until the axis passes the hysteresis interval.

€ When the axis moves reversely to position 95, the switch would be turned ON again and remains, for the
reason that the axis position stays within the hysteresis interval (105~85).

Supported Products
B AX-308E - AX-8
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2.3 Delta Motion Control Instructions

2.3.1 Motion Control Instructions

2.3.1.1 DMC_TorqueControl

DMC_TorqueControl controls the torque according to the torque control mode of the servo drive.

FB/FC Instruction Graphic expression
DMC_TorqueControl
—fis bInTorguef—
— bEnable bBusyF—
—bContinuousUpdats bCommandAborted —
—IrTorque bErrorf—
FB DMC_TorqueControl —dwTarqueRamp Errorldf—
—Irvelocity
—{Irfcceleration
—IrDeceleration
—IrJerk
—Direction
ST expression
DMC_TorqueControl_instance(
Axis =,
bEnable :=,
bContinuousUpdate :=,
IrTorque =,
dwTorqueRamp :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,
Direction :=,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
) Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is enabled True/Ealse
bEnable when bEnable changes from BOOL (False ) -
False to True.
The target torque can be True/False When bEnable shifts to
bContinuousUpdate | updated continuously when BOOL True and Busy is False.
bContinuousUpdate is True. (False)

2-170




Chapter 2

Motion Control Instruction

Setting value

Name Function Data type Timing for updating
(Default value)
; When bEnable shifts to
Negative number, 8
Specify th g True and Busy is False.
IrTorque pecify the target torque. LREAL positive number, O
(Unit: N.m)
©
Specify the change rate of the Positive number | When bEnable shifts to
dwTorqueRamp | 1o e’ (Unit: ms) DWORD ©) True and Busy is False.
. Specify the maximum Positive number | When bEnable shifts to
Irvelocity velocity. LREAL 0) True and Busy is False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
IrJerk Reserved LREAL - -
Direction Reserved BOOL - -

*Note:

Take ASDA-A2 for example here with the unit: S (microsecond). For other models, refer to 0x6087 in their object

dictionaries.
° Outputs
Name Function Data type Output range (Default value)
binTorque True when the target torque BOOL True/False (False)
is reached.
bBusy True when the instruction is BOOL True/False (False)
executed.
bCommandAborted True when the instruction is BOOL True/False (False)
aborted.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErroriD an error occurs. Refer to DMC_ERROR' DMC_ERROR (DMC_NoError)
Appendices for error code
descriptions.
*Note:

DMC_ERROR: Enumeration (ENUM)
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B Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

binTorque

® When
the
bEnable is
True and
the axis
motion
state can
be read.

® When bEnable
shifts to False.

® When bError
shifts to True.

bBusy

® \When bEnable shifts to True.

® When bEnable
shifts to False.

When bError shifts to True.

bCommandAborted

® \When
this
instruction
is aborted
by another
instruction

® When bEnable
shifts to False.

bError

ErrorlD

® When
an error
occurs in
the

execution
conditions
or  input
values for
the

instruction

When bEnable shifts to False. (The value
in ErrorID is cleared.)

B Timing Diagram
bEnable
binTorque
bBusy
bCommandAborte
bError
[ ) In-Outs
Name Function Data type Setting value Timing for updating
Axis Specn‘_y the AXIS_REF_SM3' AXIS_REF_SM3 When bEnable shifts to True and bBusy is
axis False.
*Note:
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AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for function blocks.

Function

When bEnable shifts to True, the values of IrTorque, dwTorqueRamp and IrVelocity of the DMC_TorqueControl
instruction are sent to the servo for torque control.

When bEnable is False, set the target torque IrTorque to 0 to make the axis decelerate to a stop. The instruction
execution is completed when the axis decelerates to a stop and bBusy shifts to False.

Ensure that the axis is in Standstill state before instruction execution.

The servo will perform an immediate stop if SMC_SetControllerMode interrupts DMC_TorqueControl during
instruction execution. Please DO NOT do so.

Only one DMC_TorqueControl instruction is allowed to execute at a time. If the second DMC_TorqueControl
instruction is also executed at the same moment, an error will occur.

When the DMC_TorqueControl instruction is executed, 0x6071 (Target Torque), 0x6077 (Actual Torque),
0x6060 (ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in the slave PDO
mapping data. Otherwise, an error will occur.

Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True. You can refer to ErrorID
(Error Code) to address the problem.

Programming Example

B This example shows the motion behavior performed by DMC_TorqueControl.
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B  Timing Diagram

Torque

DMC_TorqueControl
bEnable

bInTorque ;

bBusy

bError :

continuous motion(5) E continuous motion(5)

standstill(3) standstill(3)
. d stopping(2)
State Machine ' i error stop(1)

¢ After DMC_TorqueControl is started, the servo starts to run according to the input settings of the instruction
for the target torque IrTorque, change rate of the torque dwTorqueRamp and maximum velocity IrVelocity.

€ After bEnable of DMC_TorqueControl shifts to False, the axis starts to decelerate till it stops. When the
axis decelerates to a stop, bBusy shifts to False.

€ An error occurs on the axis while DMC_TorqueControl has been executed for a period of time after being
started one more time. At the moment, the axis performs an immediate stop for the error and then the
instruction will report an error.

Supported Products

B AX-308E
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2.3.1.2 DMC_VelocityControl

DMC_VelocityControl performs a velocity control on a specified axis in the CSV speed mode with the specified behavior

and an average velocity.

—IrDeceleration

FB/FC Instruction Graphic expression
DMC_VelocityControl
— iz bInVelocityf—
— kEnable bBusyf—
— bContinuousUpdate bCommandAbortedf—
FB DMC_VelocityControl —{Ir'velacity bErrarf—
—IrAcceleration Errorldf—

(Unit: user unit/s?)

©)

—Irderk
—Directiaon
ST expression
DMC_VelocityControl (
Axis :=,
bEnable :=,
bContinuousUpdate :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,
Direction :=,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
[ Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is enabled when True/False -
bEnable bEnable changes from FALSE BOOL (False)
to TRUE.
The target velocity can be True/False When bEnable shifts
bContinuousUpdate | updated continuously when BOOL Fal to True and Busy is
bContinuousUpdate is True. (False) False.
. " When bEnable shifts
, Target velocity. .
IrVelocity a get eloc t_y LREAL Positive number to True and Busy is
(Unit: user unit/s) (0) False
. . When bEnable shifts
IrAcceleration Accgleratlon rfiteé LREAL Positive number | 4, Tre and Busy is
(Unit: user unit/s?) (0) False
. . When bEnable shifts
IrDeceleration Deceleration rate. LREAL Positive number to True and Busy is

False.
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Setting value
Name Function Data type Timing for updating
(Default value)
i When bEnable shifts
Jerk value. .
IrJerk .er va ue. 3 LREAL Positive number to True and Busy is
(Unit: user unit/s®) 0) False
3 - fastest When bEnable shifts
to True and Busy is
2 : current False.
N Specifies the motion direction MC_ 1 : positive
Direction DIRECTION '
of the servo motor. 1
0 : shortest
-1 : negative
(current) 2

*Note:

1. MC_DIRECTION: Enumeration (ENUM)
2. The options fastest, current and shortest are only for the rotary axis.

° Outputs
Name Function Data type Output range (Default value)
binVelocity True when t.he.SpEC'f'Ed BOOL True/False (False)
target velocity is reached.
bBusy True when the instruction is BOOL True/False (False)
executed.
bCommandAborted True when the instruction is BOOL True/False (False)
aborted.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendices for error code
descriptions.
*Note:

DMC_ERROR: Enumeration (ENUM)
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B Output Update Timing

(Error code
is recorded)

Name Timing for shifting to True Timing for shifting to False
® \When
bCommandAbor
ted shifts to
® When True.
the ® When
binVelocity tspecmed bContinuousUp
arget_ . date is True. and
velocity is IrVelocity value
reached. is changed.
When bEnable shifts to False.
When bError shifts to Ture.
® \When
bCommandAbor
® When ted shifts to
bBusy e to True.
True When the axis decelerates to a stop
' after bEnable shifts to False.
When bError shifts to True.
® \When
this
instruction is
aborted by
another
bCommandAborted nstruction. When bEnable shifts to False.
® When
this
instruction is
aborted via
MC_Stop
instruction.
bError ® When an
error occurs
in the
execution ® When
conditions bEnable shifts
or input from True to
ErrorlD values for False. (Error
the code is cleared)
instruction.

B Timing Diagram
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bEnable
binVelocity
bBusy
bCommandAborted
bError
) In-Outs
Name Function Data type Setting value Timing for updating
Axis Specn‘_y the AXIS_REF_SM3* AXIS_REF_SM3 When bEnable shifts to True and bBusy is
axis False.
*Note:

AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for function blocks.
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) Function

B The

instruction performs speed control with specified target velocity (IrVelocity), acceleration rate

(IrAcceleration), deceleration rate (IrDeceleration) and Jerk value (IrJerk) when bEnable changes to True.

*

*

You can execute another motion instruction to abort the ongoing motion of MC_VelocityControl. But the
servo is in CSV mode and the control mode will not be switched to CSP control mode.

When the instruction is aborted by another instruction, the output binVelocity shifts to False and
bCommandAborted shifts to True.

When the input bContinuousUpdate of the instruction shifts to True and the target velocity is given a new
value, the axis velocity will update to the new speed.

When bEnable shifts to False, the instruction makes the axis decelerate to a stop and the mode is switched
to CSP control mode.

When the instruction is executed, Ox60FF (Target Velocity), 0x606C (Velocity actual value), 0x6060
(ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in the slave PDO
mapping data. Otherwise, the servo will not be able to work.

) Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True. You can refer to ErrorID
(Error Code) to address the problem.
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Programming Example
B The example shows the motion behavior performed by DMC_VelocityControl.
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B  Timing Diagram

When bEnable of DMC_VelocityControl_0 changes to True, the instruction controls the axis to reach the
specified target velocity 500. When it reaches 500, binVelocity of DMC_VelocityControl_0 changes to
True.

When bEnable of DMC_VelocityControl_1 changes to True, DMC_VelocityControl_0 is interrupted and
binVelocity of the instruction changes to False and bCommandAborted changes to True.

The DMC_VelocityControl_1 instruction decelerates the axis to the velocity 300. When 300 is reached,
binVelocity of DMC_VelocityControl_1 will change to True and remain in this status as long as the
velocity is not changed.

When bEnable of DMC_VelocityControl_0 changes to False, bCommanAborted changes to False.

When DMC_VelocityControl_0 is started again through changing bEnable of DMC_VelocityControl_0 to
True, DMC_VelocityControl_0 will be aborted and the axis will accelerate to 500.

If bEnable of DMC_VelocityControl_1 changes from False to True again when the target velocity of
DMC_VelocityControl_0 has not been reached yet, DMC_VelocityControl_0 will be aborted. In this case,
the axis will decelerate again without reaching the target velocity 500 of DMC_VelocityControl_0.

binVelocity of DMC_VelocityControl_1 changes to True when the target velocity of
DMC_VelocityControl_1 is reached.
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€ When bEnable of DMC_VelocityControl_1 changes to True in the next cycle, the axis starts to decelerate
to a stop and then bBusy of DMC_VelocityControl_1 changes to False.

Supported Products

B AX-308E
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N

2.3.1.3 DMC_MovelLinearAbsolute

DMC_MovelLinearAbsolute controls a specified axis group to perform the absolute linear interpolation for a specified
absolute position.

FB/FC Instruction Graphic expression

DMC_MovelLinearAbsolute

—{AxisGroup bDonef—

—bExecute bBusy—

— Position bActivef—
FB DMC_MovelLinearAbsolute |_| :;:Elcif:;tmn bcommandAEEﬂ_

—IrDeceleration ErrorlDf—

—Irderk

—BufferMode

— TransitionMaode

ST expression

DMC_MovelLinearAbsolute_instance (
AxisGroup:=,
bExecute:=,
Position:=,
IrVelocity:=,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
BufferMode:=,
TransitionMode:=,
bDone=>,

bBusy=>,

bActive=> ,
bCommandAborted=> ,
bError=>,

ErrorlD=>) ;

° Inputs

Setting value
Name Function Data type Timing for updating

(Default value)

The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) i

from False to True.

Specify the absolute [ B
target position for each i .
Position axis in the specified LREAL[6] Positive number or When bExecute shifts to

negative number True.

axis group.
group ([0, 0,0,0,0,0])

(Unit: user unit)

Specify the target
irvelocity | Yeloqy for the LREAL Positive number (0) | Yhen bExecute shifts to
specified axis group. True.
(Unit: user unit/s)
Specify the .
IrAcceleration | acceleration rate. (Unit: LREAL Positive number (0) When bExecute shifts to

; True.
user unit/s?)
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Setting value
Name Function Data type Timing for updating
(Default value)
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) ¥_Vhen bExecute shifts to
. 412 rue.
(Unit: user unit/s?)
IrJerk Spe_qu the je_rk.3 LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s?) True.
0: Aborting
1: Buffered
Specify a buff g DMC_ 2: BlendingLow When bE hift
BufferMode pecily a butier m? € BUFFER_ 3: BlendingPrevious en bExecute shifts to
for the instruction ) True.
MODE 4: BlendingNext
5: BlendingHigh
)
i iti DMC_ 0: None
TransitionMode igzt:f{o?ttginsmon GROUP_ 10: Overlap When bExecute shifts to
instruction' TRANSITION_ ' True.
' MODE ©

*Note:

1. Refer to AX-3 Series Operation Manual for details on BufferMode.
2. Refer to AX-3 Series Operation Manual for details on TransitionMode.

® Outputs
. Output range
Name Function Data type
yp (Default value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is being BOOL True/False (False)
executed.
True when the instruction is controlling
bActive BOOL True/False (False)
axes.
bC d i i jon i
omman True when the instruction execution is BOOL True/False (False)
Aborted aborted.
bError True when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendices for error code DMC_ERROR® DMC_ERROR (DMC_NoError)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® \When the absolute positioning is ® When bExecute shifts to False.
completed. ® bDone will change to False after
remaining True for one cycle when
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Name Timing for shifting to True Timing for shifting to False
bExecute is False but bDone changes
to True.

® \When bDone shifts to True.
° .
bBusy ® When bExecute changes to True. When bEror shifts to True. .
® When bCommandAborted shifts to
True.
® \When bDone shifts to True.
® \When bError shifts to True.
® \When bCommandAborted shifts to
bActive ® When axes start being controlled by the True.
instruction. ® DbActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
® When the instruction is aborted by
another instruction BufferMode of which | @ When bExecute shifts to False.
bCommand Is setto Aborting. ® bCommandAborted will change to
Aborted ® \When the instruction is aborted by False after remaining True for one
MC_Stop. cycle when bExecute is False but
® \When the instruction is aborted by bCommandAborted changes to True.
DMC_GroupStop.
® When an error occurs in the execution ® \When bExecute shifts from True to
bError/ErrorlD conditions or input values for the False. (Error code is cleared)
instruction. (Error code is recorded). ’

B Timing Diagram

® [n-Outs

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErroriD

]

L

Name

Function

Data type Setting value

Timing for updating

AxisGroup

Specify the
axis group.

DMC_AXIS_GROU
P_REF*

DMC_AXIS_
GROUP_REF

When bExecute shifts to True and bBusy
is False.

*Note:
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DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function

B The instruction supports the absolute linear interpolation of maximum six axes, where the six axes can

simultaneously start, stop as well as reach the specified absolute target position.

B At least one axis is needed for the linear interpolation. An error will occur if there is a travel distance for the axis

which is not set.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters GroupErrorstop state, bError changes
to True and axes stops running. To confirm current error state, see the error code in ErrorID.

B For error codes and corresponding trouble shootings, refer to Appendices for error code descriptions.

® Programming Example

B In this example, the path for the six-axis absolute linear interpolation is planned and the six axes simultaneously

reach the target position through traveling an absolute distance from current positon.

Axis group Target position
Axisl 1000
Axis2 2000
Axis3 3000
Axis4 4000
Axis5 5000
Axis6 6000

IMC GroupEnable O

DMC_Rxia Group —=
group_exe —

DMC GroupEnable

EN ERO
AxisGroup bDone
bExecute bBusy
bError
ErrorID

— group_done

— group_busy

— group_error

— group_errorID
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DMC Movelinearfibsolute_ 0

DMC MovelLinearAbsolute
EN - ENO

DMC Axis Group —AaxisGroup blone —movabs_done
movebs_exe —bExecute bBusy —movabs_buay
movebs_pos —Position blctive —movabs_actiwve
movebs_vel —(lrVelocity bCommandiborted —movebs abort
movebs_acc —lrAcceleration bError —movabs_error
movebs_dec —lrDeceleration ErrorID —movabs errorID

movabs_jerk —]lrderk
movebs _buffmode —BufferMode
movabs_transmode —TransitionMode

When moveabs_exe (bExecute) changes to True, DMC_MovelLinearAbsolute starts to perform the absolute
linear interpolation for six axes.

When moveabs_done (bDone) changes to True, moveabs_busy (bBusy) changes to False, which means the
specified absolute positioning (1000, 2000, 3000, 4000, 5000, 6000) is completed.

moveabs_exe (bExecute) is switched to False after the absolute linear interpolation is completed. Then
moveabs_done (bDone) will change to False automatically.

If moveabs_exe (bExecute) is set to True again for the absolute linear interpolation, then no axes will move for
positioning.

® Supported Products

B AX-308E
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2.3.1.4 DMC_MovelLinear

Relative

DMC_MovelLinearRelative controls a specified axis group to perform the relative linear interpolation.

FB/FC Instruction

Graphic expression

FB DMC_MovelLinearRelative

AxisGroup
bExecute
Distance

Irvel ocity
Ir&cceleration
IrDeceleration
Irerk
BufferMode
TransitionMode

DMC_MovelinearRelative

bDone|

bBusy

bActive|
bCommandAborted
bError|

ErrorID

ST expression

DMC_MovelLinearRelative_instance (
AxisGroup: =,

bExecute: =,

Distance: =,

IrVelocity: =,

IrAcceleration: =,

IrDeceleration: =,

Irderk: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorID=>) ;
® |Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) B
from False to True.
Specify the travel L]
distance for each axis o=
. " ; Positive number, i
Distance in the specified axis LREALI6] _ When bExecute shifts to
group. negative number or 0 | True.
(Unit: user unit) ([0,0,0,0,0,0)
Specify the target
IrVelocity velocity for the axis LREAL Positive number (0) When bExecute shifts to
group. True.
(Unit: user unit/s)
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Setting value
Name Function Data type Timing for updating
(Default value)
Specify the .
IrAcceleration acceleration rate. LREAL Positive number (0) When bExecute shifts to
e 12 True.
(Unit: user unit/s?)
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) _I\/_Vhen bExecute shifts to
. a2 rue.
(Unit: user unit/s?)
IrJerk Spe.c.lfy the jerk.s LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s®) True.
0: Aborting
1: Buffered
Specify a buff q DMC_ 2: BlendingLow When bE hift
BufferMode pectly a buter m*cl) € BUFFER_ 3: BlendingPrevious en bExecute shifts to
for the instruction. . True.
MODE 4: BlendingNext
5: BlendingHigh
)
Specify a transition DMC_ 0: None
. . . GROUP_ 10: Overlap When bExecute shifts to
TransitionMode [node for the instruction TRANSITION_ True.
’ MODE ©

*Note:

1. Refer to AX-3 Series Operation Manual for details on BufferMode.
2. Refer to AX-3 Series Operation Manual for details on TransitionMode.

® Outputs
Name Function Data type Output range (Default value)
bDone True when the relative positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is being executed. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted aborted. BOOL True/False (False)
bError Trug when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs.
ErrorlD Refer to Appendices for error code DMC_ERROR’ DMC_ERROR (DMC_NoError)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing
Name Timing for shifting to True Timing for shifting to False
bDone ® When the relative positioning is ® When bExecute shifts to False.
completed. ® \When bExecute is False but bDone
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Name Timing for shifting to True Timing for shifting to False
shifts to True, bDone will remain True
for one cycle and then change to False.
® \When bDone shifts to True.
° .
bBusy ® \When bExecute changes to TRUE. When bError shifts to True. .
® When bCommandAborted shifts to
True.
® When bDone shifts to True.
® When bError shifts to True.
® When bCommandAborted shifts to
bActive ® \When axes start being controlled by the True.
instruction. ® DbActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
® When the instruction is aborted by
another instruction whose BufferMode ® When bExecute shifts to False.
bCommand Is set to Abortlng. o ® bCommandAborted will change to
Aborted ® When the instruction is aborted by False after remaining True for at least
MC_Stop. one cycle when bExecute is False but
® \When the instruction is aborted by bCommandAborted changes to True.
DMC_GroupStop.
® \When an error occurs in the execution | ® When bExecute shifts from True to
conditions or input values for the False. (Error code is cleared)
bError/ErroriD ; . . .
instruction. (Error code is recorded in
ErrorID)
B Timing Diagram
bExecute ‘
I I [ 1 I
1 1 1 I
1 1 1 ]
bDone ! ! ! !
1 I I I I
bBusy |
| 1 i o
sactve || | | ||
! 1
bCommandAborted _‘ '
i—
bError
ErrorlD ]
® [n-Outs
Name Function Data type Output range Name
. Specify the axis | DMC_AXIS_GRO When bExecute shifts to True
AxisGroup group. UP_REF* DMC_AXIS_GROUP_REF and bBusy is False.
*Note:
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DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function

B The instruction supports the relative linear interpolation of maximum six axes, where the six axes can
simultaneously start, stop as well as reach the specified target relative position.

B At least one axis is needed for the linear interpolation. An error will occur if there is a travel distance for the axis
which is not set.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters GroupErrorstop state, bError changes
to True and axes stops running. To confirm current error state, see the error code in ErrorID.

B For error codes and corresponding trouble shootings, refer to Appendices for error code descriptions.
® Programming Example

B In this example, the path for the six-axis relative linear interpolation is planned and six axes simultaneously
reach the target relative position through traveling a relative distance from current positon.

The number of each axis in the o . . .
axis group Current position Relative distance Target position
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
Axis 4 1000 4000 5000
Axis 5 1000 5000 6000
Axis 6 1000 0 1000

DMC MovelinearRelatiwve 0: DMC MoveLinearRelatiwve:
movreel exe: BOOL;

movrel_dist: ARRAY [0..5] OF LRBAL := [1000, 2000, 3000, 4000, 5000, 0]:
movrel_wel: LREAL := 10007

movrel acc: LREAL := 1007

movrel dec: LEEAL := 1007

movesel jerk: LBEAL := 07

movrel buffmode: DMC BUFFER MODE:

movrel transmode: DMC GROUF _TRANSITION MODE:
movrel done: BOOL;

movrel busy: BOOL;

movesel active: BOOL;

movrel_abort: BOOL:

movrel_error: BOOL;

movrel errorID: DMC ERROR;

IMC GroupEnable O
DMC GroupEnable

EN ENC
DMC Axis Group — AxisGroup bDone — group_done
group exe —|bExecute bBusy — group_busy

bError — group_srror
ErrorID —group_errorID
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DMC_MovelLinearRelatiwve 0

DMC MovelLinearRelative
EN - ENO
DMC Axis Group —AnxisGroup blone —movrel done

movrel exe —|bExecute bBusy —movrel busy

movrel dist —|{Distance bRActive —movrel actiwve
movrel wvel —|lrVelocity bCommandAborted —movrel_ abort
movrel acc —|lriAcceleration bError —movrel error
movrel dec —(lrDeceleration ErrorID —movrel errorID

movrel jerk —|lrderk

movrel buffmode —(BufferMode
movrel transmode —{TransitionMode

When movrel_exe (bExecute) changes to True, DMC_GroupRelLinear starts to perform the relative linear
interpolation for six axes.

When movrel_done (bDone) changes to True, movrel_busy (bBusy) and movrel_abort (bAborted) change to
False, which means the specified relative positioning (1000, 2000, 3000, 4000, 5000, 0) is completed.

movrel_exe (bExecute) is switched to False after the relative linear interpolation is completed. Then
movrel_done (bDone) will change to False automatically.

If movrel_exe (bExecute) is set to True again, axes will perform the relative linear interpolation one more time
to reach the target position (3000, 5000, 7000, 9000, 11000, 1000).

When the target positioning is completed, movrel_done (bDone) changes to True again.

® Supported Products

AX-308E
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2.3.1.5 DMC_MoveCircularAbsolute

DMC_MoveCircularAbsolute controls the axis group to perform circular or helical interpolation for a specified absolute

target position.

FB/FC Instruction

Graphic expression

AxisGroup
bExecute
CircPlane
CircMode
AuxPoint
EndPoint
PathChaice
dwSpiralTurns
Irvelocity
IrAcceleration
IrDeceleration
Iferk
BufferMode
TransitionMode

FB DMC_MoveCircularAbsolute

DMC_MoveCircularAbsolute

bDane|

bBusy

bactive|
bCommandAborted
bErrar|

ErrarID

ST expression

DMC_MoveCircularAbsolute_instance (
AxisGroup: =,
bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=> ,
bError=>,
ErrorID=> ;
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® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) )
from False to True.
0: XY_plane
CircPlane Specify the circular or DMC_CIRC_ 1: YZ_plane When bExecute shifts to
helical plane. PLANE 2: ZX_plane True.
)
) 0: Border
_ Specify the method for DMC_CIRC_ 1: Center When bExecute shifts to
CircMode circular or helical MODE 2 Radi True
interpolation. ™ - Radius '
)
L1
AuxPoint Sp_eufy the*lauxmary LREAL[3] Pos_ltlve number, When bExecute shifts to
point data. negative number or 0 | True.
([0, 0, 0))
Specify the target L ]
. position for each axis Positive number, When bExecute shifts to
EndPoint in the axis group. LREALI6] negative number or 0 | True.
(Unit: user unit) (o, 0,0,0,0,0])
i i 0: Clockwise .
PathChoice ﬁgl(ieé:;mrtl?(aers:)rlgtjilgrrl . DMC_CIRC_ 1: CounterClockwise When bExecute shifts to
N PATHCHOICE ’ True.
direction. (0)
dwSpiralTurns Specify the number of DWORD 0~65535 (0) When bExecute shifts to
spiral turns. True.
Specify the target
. velocity for the axis . When bExecute shifts to
IrVelocity group. LREAL Positive number (0) Trie.
(Unit: user unit/s)
Specify the .
IrAcceleration acceleration rate. LREAL Positive number (0) \_I/_Vhen bExecute shifts to
. 12 rue.
(Unit: user unit/s?)
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) 1V_Vhen bExecute shifts to
it 12 rue.
(Unit: user unit/s?)
IrJerk Spe.c.lfy the jerk.s LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s®) True.
0: Aborting
1: Buffered
Specify a buff d DMC_BUFFER 2: BlendingLow When bE te shifts t
pecify a buffer mode | _ ) . . en bExecute shifts to
BufferMode for the instruction.™ MODE 3: BlendingPrevious True.

4: BlendingNext
5: BlendingHigh
)

2-195

I |



N

AX Series Motion Controller Manual

Setting value
Name Function Data type Timing for updating
(Default value)
Specify a transition DMC_GROUP_ | 0: None .
TransitionMode | mode for the TRANSITION_M | 10: Overlap _I\/_Vhen bExecute shifts to
. . rue.
instruction. ODE (0)
*Note:
1. Setting parameters CircPlane, CircMode and AuxPoint.
CircPlane
CircMode Definition XY_Plane YZ_Plane \ ZX_Plane
setting CircMode — AuxPoint i i
Actual input for AuxPoint [, , ]
Three points —
0 Absolute coordinate values for the Start point, end point and border point [Xa, Ya, Za]
border point (Xa, Ya, Za)
A center point —
1 Absolute coordinate values for the [Cx, Cv, N/A] [N/A, Cx, Cv] [Cv, N/A, Cx]
center point (Cx, Cv)
2 Radius — Radius (R) [R, N/A, N/A]

2. Refer to AX-3 Series Operation Manual for details on BufferMode.
3. Refer to AX-3 Series Operation Manual for details on TransitionMode.

® Outputs
Name Function Data type Output range (Default value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is being executed. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted aborted. BOOL True/False (False)
bError True when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs.
ErrorlD Refer to Appendices for error code DMC_ERROR® DMC_ERROR (DMC_NoError)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

m  Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
® When the absolute positioning is ¢ bDon.e. will change to False after
bDone completed remaining True for one cycle when
’ bExecute is False but bDone changes to
True.
® When bDone shifts to True.
bBusy ® \When bExecute changes to TRUE. ® \When bError shifts to True.
® When bCommandAborted shifts to True.
® When bDone shifts to True.
® When bError shifts to True.
bActive When axes start being controlled by the ¢ Wheh bCommandAborted shifts to True.
instruction. ® DbActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
When the instruction is aborted by
another instruction BufferMode of which | @ When bExecute shifts to False.
is set to Aborting. ® bCommandAborted will change to False
bCommand . . . l
Aborted When the instruction is aborted by after remaining True for at least one
MC_Stop. cycle when bExecute is False but
When the instruction is aborted by bCommandAborted changes to True.
DMC_GroupStop.
When an error occurs in the execution ® When bExecute shifts from True to

bError/ErroriD

conditions or input values for the
instruction. (Error code is recorded)

False. (Error code is cleared)
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B Timing Diagram

® In-Outs

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

-

|

L

Name

Function

Data type

Setting value

Timing for updating

AxisGroup

Specify the
axis group.

DMC_AXIS_GROUP
_REF*

DMC_AXIS_GROUP_
REF

When bExecute shifts to True and
bBusy is False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® [unction

B The instruction supports the absolute helical interpolation of maximum three axes, where the three axes can

simultaneously start, stop as well as reach the specified absolute target position.

B The instruction can be used to specify the circle drawing on the plane parallel to XY / YZ / ZX and set the height

of the helixon Z / X /Y axis.

m [f the start point and end point for circular interpolation are set to the same point, use the center point mode

(CircMode = Center) for the interpolation.

B Atleast two axes are needed for circular interpolation. An error will occur if there is a travel distance for an axis

which is not set.

B When the start point and end point for circular interpolation are set as the same point, the instruction will perform

the rotation for one complete circle.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters GroupErrorstop state, bError changes

to True and axes stops running. To confirm current error state, see the error code in ErrorID.
B For error codes and corresponding trouble shootings, refer to Appendices for error code descriptions.

® Programming Example

B In this example, the instruction performs the circular interpolation from current positon (1000, 3000) until the

absolute target position (4000, 2000) in the clockwise direction.
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[MC MoveCircularAbsclute 0: DMC MoveCircularAbsolute;
cirabs_exe: BOOL;
cirabs circplane: DMC CIRC FLANE := DMC CIRC PFLANE.XY plane;

cirabs_circmode: DMC CIRC MODE := DMC CIRC MODE.center;
cirabs_auxpoint: ARRAY [0..2] OF LREAL := [2000, 1000];
cirabs_endpoint: ARRAY [0..5] OF LREAL := [4000, 2000];

cirabs_pathchoice: DMC CIRC PATHCHOICE := DMC _CIRC PATHCHOICE.CLOCEWISE:

cirabs_spiralturns: WOBD := 07
cirabs_wel: LREAL := 200;
cirabs_acc: LREAL := 100;
cirabs_dec: LEREAL := 100;
cirabs_Jjerk: LEEAL := 0;
cirabs_buffmode: DMC BUFFER MODE;
cirabs_transmode: DMC GROUP TRANSITION MODE;
cirabs_done: BOOL;

cirabs_busy: BOOL;

cirabs_actiwve: BOOL;
cirabs_aborted: BOOL;
cirabs_error: BOOL;
cirabs_errorlD: DMC ERROR;

IMC_GroupEnable O
DMC GroupEnable

EN EHO
DMC Rxis Group — AxisGroup bDone — group_done
group exe —|bExecute bBusy — group_busy

bError — group error
ErrorID —group_errorID

OMC MoveCircularAbsclute 0
DMC MoveCircularAbsolute

EN ENC
[MC_RAxis Group —nxisGroup bDone — cirabs_done
cirabs_exe —|bExecute bBusy —cirabs_busy
cirabs_circplane —{CircFlane bActive —cirabs_active
cirabs_circmode —|CircMode bCommandiborted —cirabs_aborted
cirabs_auxpeint —|AuxPoint bError —cirabs_error
cirabs_endpoint —|EndPoint ErrorID—cirabs_errorID

cirabs_pathchoice —|PathChoice

cirabs_gpiralturns —(dwSpiralTurns
cirabs wvel —lrVelocity
cirabs acc —lrAcceleration
cirabs dec —lrDeceleration
cirabs jerk —lrderk
cirabs buffmode —(BufferMode
cirabs transmode —(TransitionMode
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il B

DMC_Mov eCircularAbsolute

cirabs_exe
(bExecute)

cirabs_busy
(bBusy)

cirabs_active
(bActive)

—_

cirabs_done
(bDone)

N

B When cirabs_exe (bExecute) changes to True, DMC_MoveCircularAbsolute performs the absolute positioning
toward the terminal point (4000, 2000) from the start point (1000, 3000) in the clockwise direction.

B When cirabs_done (bDone) is True and cirabs_busy (bBusy) changes to False, which means the absolute target
positioning (4000, 2000) is completed. When cirabs_exe (bExecute) is switched to False, cirabs_done (bDone)
will change to False automatically.

B [f cirabs_exe (bExecute) is set to True again, there will be no positioning motion any longer since the absolute
target position has been reached.

® Supported Products

B AX-308E
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2.3.1.6 DMC_MoveCircularRelative

DMC_MoveCircularRelative controls the axis group to perform circular or helical interpolation for a specified relative target
position.

FB/FC Instruction Graphic expression
DMC_MoveCircularRelative
—AxisGroup bDane—
—{bExecute bBusyf—
—CircPlane bActivef—
—CircMaode bCommandabortedf—
—AuxPoint bErrorp—
H —EndPoint ErrorlDf—
FB DMC_MongwcuIar |
Relative —{dwSpiralTurns
—{Irvelocity
—IrAcceleration
—IrDeceleration
—Irerk
—BufferMode
—TransitionMode

ST expression

DMC_MoveCircularRelative_instance (
AxisGroup: =,

bExecute: =,

CircPlane: =,

CircMode:
AuxPoint: =,

EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,

BufferMode: =,
TransitionMode: =,
bDone=>,

bBusy=>,

bActive=> ,
bCommandAborted=> ,
bError=>,
ErrorlD=>)

1
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® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) i
from False to True.
0: XY_plane
CircPlane Specify the circular or DMC_CIRC_ 1: YZ_plane When bExecute shifts to
helical plane. " PLANE 2: ZX_plane True.
)
] 0: Border
. Specify the method DMC_CIRC_ 1: Center When bExecute shifts to
CircMode for circular or helical MODE 2 Radi True
interpolation. - Radius '
)
L1
AuxPoint Sp_emfy the*lauxmary LREAL[3] P03|t|ye number, When bExecute shifts to
point data. negative number or O True.
([0, 0, 0))
Specify the target Lo ]
. position for each axis Positive number, When bExecute shifts to
EndPoint in the axis group. LREAL[6] negative number or O True.
(Unit: user unit) ([o, 0,0, 0,0,0])
i i 0: Clockwise
PathChoice ﬁgltia(fal\flyir:ltqee}c(l)rl(;:ilgrz . DMC_CIRC_ 1: CounterClockwise When bExecute shifts to
elical Interp PATHCHOICE | True.
direction. (0)
dwSpiralTurns Specify the number of DWORD 0~65535 (0) When bExecute shifts to
spiral turns. True.
Specify the target
Invelocity velocity for the axis LREAL Positive number (0) When bExecute shifts to
group. True.
(Unit: user unit/s)
Specify the .
IrAcceleration acceleration rate. LREAL Positive number (0) }II_Vhen bExecute shifts to
. a2 rue.
(Unit: user unit/s?)
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) When bExecute shifts to
. a2 True.
(Unit: user unit/s?)
IrJerk Spe_qu the je_rk.3 LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s?) True.
0: Aborting
1: Buffered
Specify a buffer mode | DMC_BUFFER 2: BlendingLow When bExecute shifts to
ify a bu | _ ) . . xecu i
BufferMode for the instruction.™ MODE 3: BlendingPrevious True.

4: BlendingNext
5: BlendingHigh
)
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Setting value
Name Function Data type Timing for updating
(Default value)
Specify a transition DMC_GROUP_T | 0: None When bExecute shifts to
TransitionMode | mode for the RANSITION_MO | 10: Overlap True.
instruction.”3 DE (0)
*Note:
1. Setting parameters CircPlane, CircMode and AuxPoint.
CircPlane
CircMode Definition XY_Plane YZ_Plane | ZX_Plane
setting CircMode — AuxPoint ) .
Actual input for AuxPoint [ , , ]
Three points —
0 Relative coordinate values for Start point, end point and border point [Xa, Ya, Za]
the border point (Xa, Ya, Za)
A center point —
1 Relative coordinate values for [Cx, Cv, N/A] [N/A, Cx, Cv] [Cv, N/A, Cx]
the center point (Cx, Cv)
2 Radius — Radius (R) [R, N/A, N/A]

2. Refer to AX-3 Series Operation Manual for details on BufferMode.
3. Refer to AX-3 Series Operation Manual for details on TransitionMode.

® Outputs
Name Function Data type Output range (Default value)
bDone True when the relative positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is being executed. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted aborted. BOOL True/False (False)
bError True when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs.
ErrorlD Refer to Appendices for error code DMC_ERROR® DMC_ERROR (DMC_NoError)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing
Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
bDone ® When the relative positioning is ® bDone will change to False after

completed.

remaining True for one cycle when
bExecute is False but bDone changes
to True.

2-203

I |



N

AX Series Motion Controller Manual

Name Timing for shifting to True Timing for shifting to False
® When bDone shifts to True.
bBusy ® \When bExecute changes to TRUE. ® \When bError shifts to True.
® When bCommandAborted shifts to True.
® \When bDone shifts to True.
® \When bError shifts to True.
bActive ® When axes start being controlled by the ¢ Wherl ngmmandAborted shifts to True.
instruction. ® bActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
® When the instruction is aborted by
another instruction BufferMode of which | @ When bExecute shifts to False.
is set to Aborting. ® bCommandAborted will change to
bCommand . . . o
Aborted ® When the instruction is aborted by False after remaining True for at least
MC_Stop. one cycle when bExecute is False but
® \When the instruction is aborted by bCommandAborted changes to True.
DMC_GroupStop.
° Wher_l_an error occurs in the execution e When bExecute shifts from True to
bError/ErrorlD conditions or input values for the .
h . ; False. (Error code is cleared)
instruction. (Error code is recorded) .
®  Timing Diagram
bExecute
1 1 [ 1 I
1 1 1 1
1 1 1 ]
bDone ! ! ! ! |
I I I ] I
bBusy
1 ! , 1
phcte | ] B | ]
! 1
bCommandAborted | :
;_
bError
ErrorlD ]
® [n-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS_GROU DMC_AXIS_GROUP_ | When bExecute shifts to True and
P axis group. P_REF* REF bBusy is False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.
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® Function

The instruction supports the relative helical interpolation of maximum three axes, where the three axes can
simultaneously start, stop as well as reach the specified relative target position.

The instruction can be used to specify the circle drawing on the plane parallel to XY /YZ / ZX and set the height
of the helixon Z / X /'Y axis.

If the start point and end point for circular interpolation are set to the same point, use the center point mode
(CircMode = Center) for the interpolation.

At least two axes are needed for circular interpolation. An error will occur if there is a travel distance for an axis
which is not set.

When the start point and end point for circular interpolation are set to the same point, the instruction will perform
the rotation for one complete circle.

® Troubleshooting

When an error occurs in the instruction execution or the axis group enters GroupErrorstop state, bError changes
to True and axes stops running. To confirm current error state, see the error code in ErrorID.

For error codes and corresponding trouble shootings, refer to Appendices for error code descriptions.

® Programming Example

In this example, the instruction performs the circular interpolation from current positon (1000, 3000) until the
target position (4000, 2000) in the clockwise direction.

ODMC_ GroupEnable_ O
DMC GroupEnable

EN ERD
DMC &xis Group — AxisGroup bDone — group_done
group_exe —bExecute bBusy — group_bu3sy

bError — group_error
ErrorID —group_errorlD
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OMC MoveCircularBelatiwve_ 0
DMC MoveCircularRelative

EN ENO
OMC A&xis Group —HnxisGroup blone [~ cirrel done
cirrel_ exe —|bExecute bBusy [~ cirrel_busy
cirrel circplane —{CircPlane bActive —cirrel_actiwve
cirrel circmode —(CircMode bCommand&borted — cirrel_aborted
cirrel auxpeint —|AuxPoint bError [~ cirrel_error
cirrel endpoint —EndPoint ErrorID —cirrel errorID

cirrel_pathchoice —|PathChoice

cirrel spiralturns —|dwSpiralTurns

cirrel wel —lrVelocity
cirrel_acc —lriAcceleration
cirrel dec —(lrDeceleration

cirrel jerk —lrderk

cirrel buffmode —{BufferMode

cirrel transmode —(TransitionMode
]

DMC_Mov eCircularRelative

cirrel_exe
(bExecute)

cirrel_busy
(bBusy) ]

I
I
cirrel_active !
(bActive) I

cirrel_done
(bDone)

B When cirrel_exe (bExecute) changes to True, DMC_MoveCircularRelative performs the relative positioning
toward the terminal point (4000, 2000) from the start point (1000, 3000) in the clockwise direction.

B When cirrel_done (bDone) is True and cirrel_busy (bBusy) changes to False, which means the relative target
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positioning (4000, 2000) is completed. When cirrel_exe (bExecute) is switched to False, cirrel_done (bDone) will
change to False automatically.

If cirrel_exe (bExecute) is set to True again, the instruction will perform the circular interpolation regarding current
positon (4000, 2000) as the reference point.

® Supported Products

AX-308E
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2.3.1.7 DMC_GroupStop

DMC_GroupStop decelerates the group axes to a stop.

FB/FC Instruction

Graphic expression

ST expression

DMC_GroupStop_instance (

AxisGroup : =,
bExecute : =,
S IrDeceleration : =,
rou 0
—AxisGroup B priop bDonef— Irderk : =
FB | DMC_GroupStop |—Poee= 5w/~ bDone =>,
—Irderk bCommandAbortedf— bBusy =>,

bErrorf— .

Errorml— | DACtive =>,
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) i
from False to True.
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) When bExecute shifts to
. a2 True.
(Unit: user unit/s?)
IrJerk Spe'c'n‘y the Je_rk. 3 LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s®) True.
® Outputs
Name Function Data type Output range (Default value)
bDone True Whgn all axes stop with BOOL True/False (False)
the velocity 0.
bBusy :;“.Je when the instruction is BOOL True/False (False)
eing executed.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommandAborted True when the instruction is BOOL True/False (False)
aborted.
bError True W_hen an efror occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when
ErroriD an error occurs. Refer to DMC_ERROR* DMC_ERROR (DMC_NoError)
Appendices for error code
descriptions.
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*Note: DMC_ERROR: Enumeration (ENUM)

®  Qutput Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
® When the axis group decelerates bExeP‘%‘e will change to False after
bDone remaining True for one cycle when
to a stop. .
bExecute is False but bDone changes
to True.
When bDone shifts to True.
bBusy ® \When bExecute shifts to True. When bError shifts to True. .
When bCommandAborted shifts to
True.
When bExecute shifts to False.
When bError shifts to True.
When bCommandAborted shifts to
. ® \When axes start being controlled True.
bActive by the i - : )

y the instruction. bActive will change to False after
remaining True for at least one cycle if
bExecute changes to False but bActive
changes to True.

When bExecute shifts to False.
. PR bCommandAborted will change to
o
bCommandAborted When the instruction is aborted by False after remaining True for one
another instruction. .
cycle when bExecute is False but
bCommandAborted changes to True.
bError ® When an error occurs in the
execution conditions or input values When bExecute shifts from True to
for the instruction. (Error code is False. (Error code is cleared)
ErrorlD
recorded).
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B Timing Diagram

bExecute

bDone

bBusy
bActive ‘

=l

bCommandAborted
bError
1
ErrorlD
® [n-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS_GROUP_ | DMC_AXIS_GROUP_R | When bExecute shifts to True
P axis group. REF* EF and bBusy is False.
*Note:

DMC_AXIS_GROUP_REF (FB) : All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function
B The instruction decelerates the group axes in motion to a stop.
B The axis group state is switched to GroupStopping via the instruction.

B The axis group state GroupStopping will continue until bExecute changes to False. bDone changes to True when
the velocity O is reached.

® Troubleshooting
B bError changes to True when an error occurs. To confirm current error state, see the error code in ErrorID.
® Programming Example

B This example shows the motion behavior which is performed by DMC_GroupStop during the execution of
DMC_MovelLinearRelative.

B When the execution of DMC_GroupStop is completed, the axis group enters GroupStandby state.
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B Timing Diagram

00

5
AxisX.Velocity

0
DMC_MovelinearRelative

bExecute

bDone

bBusy

bActive

bAborted _|

bError

DMC_GroupStop

bExecute
bDone | | _I
bBusy é | | | i | Ié
i S
bActive
bError

1
i GroupMoving
1

. StandBy
State Machine GroupStopping |

€ When bExecute of DMC_GroupStop changes to True, bCommandAboted of MoveLinearRelative

changes to True and axes start to decelerate to a stop. Meanwhile the axis group stays in GroupStopping
state.

€ When the velocities of axes reach 0, bDone of DMC_GroupStop changes to True and the axis group holds
GroupStopping state.

4 When bExecute of DMC_GroupStop changes to False, the state of axes changes from GroupStopping into
StandBy.

® Supported Products

B AX-308E

2-212



Chapter 2

Motion Control Instruction

2.3.1.8 DMC_GroupHalt

DMC_GroupHalt decelerates the axis group in motion to a pause.

FB/FC

Instruction

Graphic expression

ST expression

DMC_GroupHalt_instance (

AxisGroup : =,
bExecute : =,
IrDeceleration : =,
DMC_GroupHalt Irderk : =,
—|AxisGroup bDone— .
BufferMode : =
FB | DMC_GroupHalt |Zpgesee 220 oo =,
—Irderk bCommandAbortedf— one ==,
—BufferMaode bErrorf— bBusy =>,

ErrorlDp— bActive =>
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® |nputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) i
from False to True.
Specify the .
IrDeceleration deceleration rate. LREAL Positive number (0) When bE)_(I_ecute shifts to
. ) rue.
(Unit: user unit/s?)
IrJerk Spe.c'lfy the Jerk. 3 LREAL Positive number (0) When bExecute shifts to
(Unit: user unit/s®) True.
Specify a buff d DMC_BUFF 0: Aborting When bE te shifts t
pecify a buffer mode | . en bExecute shifts to
BufferMode for the instruction.” ER_MODE L Bl(Jgf)ered True.

*Note: Refer to AX-3 Series Operation Manual for details on BufferMode.

® Outputs

: Output range

Name Function Data type (Defzult vaISe)
bDone g.rue when all axes stop with the velocity BOOL True/False (False)
bBusy Z;léecﬂgs_n the instruction is being BOOL True/False (False)
bActive ;’)r(:z .when the instruction is controlling BOOL True/False (False)
bCommandAborted True when the instruction is aborted. BOOL True/False (False)
bError ;‘rl:r?e\,\ilrr::trr]u?:?i Oer:Tor occurs in execution BOOL True/False (False)
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Output range

code descriptions.

Name Function Data type
yp (Default value)
Record the error code when an error
ErrorlD occurs. Refer to Appendices for error DMC_ERROR?* DMC_ERROR

(DMC_NoError)

*Note: DMC_ERROR: Enumeration (ENUM)

N

B Output Update Timing

(Error code is recorded).

Name Function Data type
® When bExecute shifts to False.
® When the axis group ® bDone will change to False after remaining
bDone
decelerates to a stop. True for one cycle when bExecute changes
to False but bDone changes to True.
® When bDone shifts to True.
bBusy ® When bExecute shifts to True. | ® When bError shifts to True.
® When bCommandAborted shifts to True.
® When bDone shifts to True.
® When bError shifts to True.
D Active ® When axes start being [ Whe'n bCQmmandAborted shifts to Trug._
controlled by the instruction. ® DbActive will change to False after remaining
True for at least one cycle when bExecute
changes to False but bActive changes to
True.
® \When bExecute shifts to False.
® \When the instruction is aborted | ® bComman_dAborted will change to False
bCommandAborted by another instruction after remaining True for one cycle when
' bExecute is False but bCommandAborted
changes to True.
bError ® \When an error occurs in the
execution conditions or input ® \When bExecute shifts from True to False.
ErrorlD values for the instruction. (Error code is cleared.)
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®  Timing Diagram
bExecute ‘
1 I 1 ) I
1 1 ) ]
1 1 ) ]
bDone ! ! ! !
1 1 ) I I
bBusy |
1 ! . 1
bActive
! ;
1
bCommandAborted :
|
bError
1
ErrorlD
® In-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS_GROUP_ DMC_AXIS_GROUP_ | When bExecute shifts to True
P axis group. REF REF and bBusy is False.
*Note:

AxisGroup_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program for
function blocks.

® Function

The instruction decelerates the group axes in motion to a pause.
The axis group enters the state of GroupMoving via the instruction.
When the velocity 0 is reached, bDone changes to True and the axis group changes to StandBy state.

BufferMode of DMC_GroupHalt only supports 0: Aborting and 1: Buffered. An error will occur with
DMC_ERROR.DMC_GM_INVALID_BUFFER_MODE if other BufferMode is used.

® Troubleshooting

When an error occurs in the instruction execution or the axis group enters Errorstop state, bError changes to
True and axes stops running. To confirm current error state, see the error code in ErrorID.

® Programming Example

This example shows the motion behavior which is performed by DMC_GroupHalt after
DMC_MovelinearRelative is executed.

The axes will enter Standby state after deceleration is completed if no other motion instruction is executed during
the period when DMC_MoveLinearRelative is paused via DMC_GroupHalt.

When DMC_MovelinearRelative is executed again during deceleration, DMC_GroupHalt will be aborted
immediately and the axis group will accelerate again without staying in Standby state any more. The re-execution
action described above is allowed for DMC_GroupHalt.
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®  Timing Diagram

00

5
AxisX.Velocity
0

DMC_MovelLinearRelative

bExecute

bDone

bBusy

bActive

Sl

bEror

DMC_GroupHalt i P ! g
bExecute L

bDone

bBusy

bActive

bAborted

bErmor

GroupMoving ' : i
Standby i
State Machine _I—/ L

€ When bExecute of DMC_GroupHalt changes to True, bCommandAboted of DMC_MoveLinearRelative
changes to True and the axes start to decelerate to a stop. And the axis group stays in GroupMoving
state.

€ When the velocity 0 is reached, bDone of DMC_GroupHalt changes to True and the axis group changes
to Standby state.

€ When the velocity has not been reduced to 0 yet and bExecute of DMC_GroupHalt changes to True during
the instruction execution, DMC_GroupHalt will be aborted by changing bExecute of
DMC_MovelLinearRelative to True again and then its bCommandAboted will change to True.
® Supported Products

B AX-308E
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2.3.1.9 DMC _Home_ P

DMC_Home_P, an application function block of pulse output, drives the pulse axis to perform the homing in the set mode.

FB/FC Instruction Graphic expression ST expression
DMC_Home_P_instance (
AXxis : =,
bExecute : =,
DMC_Home_P -
—ﬁxis I?JDone— IrPosition : =,
—bExecut E —
FB DMC_Home_P —IrPoescigtlieon bCommandAbo:;z = bDone =>,

bErrorf— —

ErrorlDf— bBUSy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) -
from False to
True.
Sgsei(t:iig] tgf?er the Positive number, negative When bExecute shifts
IrPosition Eoming is LREAL number or 0 to True and bBusy is
completed. © False.
® Outputs
. Output range
Name Function Data type
yp (Default value)
bDone True when the homing is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
executed.
bCommandAborted True when the mstrgctlon IS BOOL True/False (False)
aborted by another instruction.
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DFB_HSIO_ERROR
ErrorlD Appendices for error code DFB_HSI0_ERROR (DFB_HSIO_NO_ERR)
descriptions.

*Note: DFB_HSIO_ERROR: Enumeration (ENUM)
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® Output Update Timing

Name Function Data type
bDone ® When the homing is ® When bExecute shifts to False.
completed. ® When bError shifts to True.
bBUS ® \When bExecute changes to ® When bExecute shifts to False.
y TRUE. ® When bError shifts to True.
® \When bExecute shifts to False.
® When the instruction is ] bComman_dAborted will change to False
bCommandAborted after remaining True for one cycle when
aborted by MC_Stop. .
bExecute is False but
bCommandAborted changes to True.
bError ® \When an error occurs in the
execution conditions or input ® When bExecute shifts from True to
ErrorlD values for the instruction. False. (Error code is cleared.)
(Error code is recorded).

®  Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

® [n-Outs

L

1

Name Function

Data type Setting value

Timing for updating

Specify the
source of
pulse output
axis

AXis

DMC_PULSE_AXIS_
REF (FB) *

DMC_PULSE_
AXIS_REF

When bExecute shifts to True and
bBusy is False.

*Note:

DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the pulse output axis, which contains

the axis parameter call and the drive program.
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® Function

N
|

The pulse output axis specified by the instruction must be selected in Hardware 10 Configuration so that the
axis can ouput pulses and perform the homing action according to the pulse axis settings i.e. homing mode,
acceleration rate and velocity.

The instruction can be used only when the pulse output axis is in Standstill state. An error will occur if the
instruction is executed in other axis state.

DMC_Home_P supports homing modes defined in CiA 402 protocol. For details on homing modes, refer to
appendices.

® Troubleshooting

When an error occurs in the instruction execution, bError of the instruction changes to True. To confirm current
error state, see the error code in ErrorID.

® Programming Example

In this example, the pulse output axis performs the homing motion via DMC_Home_P after the axis is configured
in the 10 configuration interface.

Select the first pulse output axis (Pulse Output Axis 0) in Hardware 10 Configuration of Builtin_IO as below. Then
you can see corresponding output points (e.g. OUTO, OUT1) and signal trigger points for pulse output (e.g. INO,
IN1, IN2 and IN3) from the software. The homing motion cannot be performed until the signal trigger points for
the homing mode have been configured to corresponding input signal sources.
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After the configuration of the pulse output axis, the variable Pulse_Output_Axis_0 configured in IEC Objects can
be taken out as a data type to any function block, as shown below.

Hardware 10 Configuration

Polyis Configuration

IEC Objects

Status

Information

Variable

Pulse_Output_Axis_0

Type
Pulsefxis_REF

Logical Function
Pulse Output Axis 0

Pulse_Output_Axis_0 is connected to the input Axis of MC_ Power and DMC_ Home_P as shown in the figure
below. When the axis is in Standstill state, the instruction is started to perform the homing motion according to

the set homing mode. At the moment, the state machine will switch the state from Standstill to Homing.

(Y]

Pulse OQutput Axis 0 —

TRIFE —

ENO——

MC Power 0
MC Power

EN B
LAxisz Status —
Enable bRegulatorRealState —
bRegulatorOn bDriveStartRealState —
bDriveStart Busy —
Error —
ErrorID —

DMC Home P_O

Pulse Cutput_Axis 0 —5
do_homing —
123.456 —

DMC Home P
EN - ENO——
Axis bDone —
bExecute bBusy —
lrPosiotion bCommandiborted —
bError —
ErrorID

After DMC_Home_P is started, the pulse axis Pulse_Output_Axis_0 will perform the homing motion according
to the set Home Mode in PoAxis Configuration below. After the function block is executed, the homing motion
will be conducted according to different external signals and cases.

L 4 Homing Mode: Mode 23;

Homing speed during search for switch: 1000 (Unit: user unit /s);

4
4 Homing speed during search for z phase pulse: 500 (Unit: user unit /s);
L 4

Homing Acceleration: 2000 (Unit: user unit /s ?).
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® Supported Products
m  AX-308E
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2.3.1.10 DMC_MoveVelocityStopByPos

DMC_MoveVelocityStopByPos controls an axis to stop at a specified position after a period of motion.

FB/FC Instruction Graphic expression

FB DMC_MoveVelocityStopByPos

ST expression

DMC_MoveVelocityStopByPos_instance(
Axis :=,

bExecute :=,
bTriggerStop :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,

Direction :=,
IrRoundPhase:=,
IrStopPhase:=,
binVelocity =>,

bDone =>,
bCommandAborted =>,
bBusy =>,

bError =>,

dwErrorID =>)

® Inputs
. Setting value - .
Name Function Data type 'ng vaiu Timing for updating
(Default value)
The instruction is executed True/Ealse
bExecute when bExecute changes BOOL )
(False)
from False to True.
The stop command is True/False When bExecute is True and
bTriggerStop executed when bExecute is BOOL (False) the output bBusy is True.
True.
) Specify the target velocity. Positive number or | When bExecute is True and
IrVelocity LREAL 0 the output bBusy is False.
(Unit: User unit/s) )
Specify the acceleration
rate when the motion s When bExecute is True and
IrAcceleration | starts. LREAL P05|t|v?0;1umber the output bBusy is False.
(Unit; User unit/s?)
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Name

Function Data type

Setting value Timing for updating

(Default value)

IrDeceleration

Specify the deceleration
rate when the motion ends. LREAL

(Unit; User unit/s?)

Positive number When bExecute is_, True and
0) the output bBusy is False.

Specify the jerk. LREAL

Positive number When bExecute is True and

IrJerk (Unit: User unit/s?) ©) the output bBusy is False.
-1: negative
. ; When bExecute is True and
L MC_DIRE .
Direction gi‘:ggt'ifgnthe motion CTION* 1: positive the output bBusy is False.
(positive)
» When bExecute is True and
IrRoundPhase | Set the modulo. LREAL P03|t|v(eO;1umber the output bBusy is False.
. " Positive number or | When bExecute is True and
Specify a position or a
IrStopPhase pkﬁ)asef)i/n tﬁe modulo LREAL 0 the output bBusy is False.
' ©)

*Note: MC_DIRECTION: Enumeration (Enum)

® OQutputs
. Output range
Name Function Data type
yp (Default value)
True when bInVelocity is True and the
bDone BOOL True/False (False)
specified axis position is completed.
bCommandAborted True Wh_en the Instruction is aborted by BOOL True/False (False)
another instruction.
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
. . DMC_ERROR
dwErrorID Contains error codes. DMC_ERROR (DMC_N_O_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)
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[ ] Output Update Timing
Name Timing for changing to TRUE Timing for changing to FALSE
® When bExecute shifts to False.
® When binVelocity is True and the | ® bDone will change to False after
bDone specified  axis  position s remaining True for one period when
completed. bExecute is False but bDone changes to
True.
bCommandAborted ® When th_e mstru_ctlon is aborted by | ® When bExecute shifts to False.
another instruction.
® When bDone shifts to True.
bBusy ® \When bExecute shifts to True. ® When bError shifts to True.
® When bCommandAborted shifts to True.
bError ® When an error occurs in the | @ When bExecute shifts from True to False.
execution conditions or input (Error code is cleared.)
dwErrorlD values for the instruction.

® Timing Diagram

Case 1 : Case 2 Case 3 . Case 4
bExecute
bTriggerStop
binVelocity F
bDone H
bCommandAborted _‘
bBusy
bError
® In-Outs
Name Function Data type Setting value Timing for updating
Axis Spea‘;'g the AXIS_REF_SM3* AXIS_REF_SM3 When bExecute shifts to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.
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Function
[ ] After bExecute of DMC_MoveVelocityStopByPos changes to True, the axis will move with the velocity

specified by IrVelocity and acceleration specified by IrAcceleration until bTriggerStop changes to True. Then
the axis positioning will start according to IrDeceleration and the target position converted from the values of

RoundPhase andStopPhase.

Velocity

Ex_Stop - True

Irvelocity | - - - - - - =

a = IrDeceleration

7

a = IrAcceleration

| | Position

StopPhase RoundPhase StopPhase

[ ] RoundPhase & StopPhase
€ RoundPhase specifies a modulo. StopPhase is a position in the modulo. The value of StopPhase

should be less than that of RoundPhase.

€  When the axis specified by the function block is a linear axis, RoundPhase is the length of the
specified modulo. And StopPhase is a point in the specified modulo. When bTriggerStop changes to
True, the axis will stop at the position specified by StopPhase, and the final stop position equals an

integral multiple of RoundPhase value + StopPhase value.

StopPhase | StopPhase StopPhase |
| | | N
RoundPhase RoundPhase RoundPhase

€  When the axis specified by the function block is a rotary axis, RoundPhase specifies the entire phase
of the modulo and StopPhase is a phase in the specified modulo. When bTriggerStop changes to True,
the axis will stop at the phase specified by StopPhase, and the final stop position is (StopPhase value/

RoundPhase value) x Modulo value of the rotary axis.

StopPhase
270 90~

180

2-226



Chapter 2 Motion Control Instruction

[ ] Special Case

€  When the stop command is performed, the axis may not be able to complete the stop action with the
deceleration rate specified by Irdeceleration if the position of the specified axis is too close to the target
stop position. Therefore, the axis positioning will end in the next modulo. In that case, it is suggested to
adjust the value of IrDeceleration or the position where the stop command is triggered so as to satisfy
the path planned in the deceleration motion.

Troubleshooting

B When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True and

the axis stops running. To confirm current error state, see the error code in ErrorID.

Programming Examples
[ ] Programming Example 1:

€  This example illustrates how to use DMC_MoveVelocityStopByPos for phase positioning after the
rotary axis motion starts.

€  Rotary axis setting

Axis type and limits
Modulo settings

Virtual mode
® Modulo Modulo value [u]: 3600.0
(O Finite
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€  Timing Diagram

3000
0

... 180
Position
0

1000

Velocity
0

N

5000

Acceleration |

Jerk °

-50000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

discrete motion(4)

State Machine

standstill(3)

standstill(3) 1 I

1. After bExecute changes to True, the axis starts to move at a constant speed in the set direction until
bTriggerStop changes to True to start the positioning motion.

2. The RoundPhase and StopPhase of DMC_MoveVelocityStopByPos are set to 360 and 180, and the
Modulo value of the rotary axis is 3600. Therefore, the rotary axis finally stops at 1800.

3. Since the axis position exceeds the position specified by StopPhase as bTriggerStop shifts
to True, the axis will stop at the next StopPhase position.

[ ] Programming Example 2:
€  This example illustrates how to use DMC_MoveVelocityStopByPos for position locating after the linear
axis motion starts.
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Acceleration

Timing Diagram

Position °
-3000

Velocity
-1000

0

Jerk ©

-50000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop ;

bDriveStart

continuous motion(5)

State Machine discrete motion(4) :

3.

standstill(3) 3 I standstill(3)

After bExecute changes to True, the axis starts to move at a constant speed in the set direction until
bTriggerStop changes to True to start the positioning motion.

The RoundPhase and StopPhase of DMC_MoveVelocityStopByPos are set to 5000 and 2000
respectively. Therefore, the linear axis finally stops at the position of an integral multiple of 5000 plus
2000.

Since the axis position exceeds 2000 as bTriggerStop shifts to True, the axis will stop at the next 7000.

Supported Products
[ | AX-308E
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2.3.2 Administrative Instructions

2.3.2.1 DMC_GroupEnable

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC Instruction Graphic expression
DMC_GroupEnable
— AxisGroup bDone
FB DMC_GroupEnable | —|bExecute bBusy
bError
ErrorlD
ST expression
DMC_GroupEnable_instance (
AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>) ;
® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is executed
bExecute when bExecute changes BOOL True/False (False) -
from False to True.
® Outputs
Name Function Data type Output range (Default value)
bDone True when the instruction is completed. BOOL True/False (False)
bBusy True when the instruction is being executed. BOOL True/False (False)
bError True when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs. .
ErrorlD Refer to Appendices for error code DMC_ERROR DMC_ERROR (DMC_NoError)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

2-230




Chapter 2

Motion Control Instruction

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone will change to False after
bDone ® When the instruction is completed. remaining True for one cycle when
bExecute is False but bDone changes to
True.
When bDone shifts to True.
bB ® \When bE te ch to TRUE. .
usy en bExectlte changes fo When bError shifts to True.
° i i .
Whef_‘.a” error-occurs in the execution When bExecute shifts from True to False.
bError (ErroriD) conditions or input values for the X
) . . (Error code is cleared)
instruction. (Error code is recorded).

®  Timing Diagram

bExecute

bDone

bBusy

bError

ErroriD

® [n-Outs

|

Name

Function

Data type

Setting value

Timing for updating

AxisGroup

Specify the
axis group

DMC_AXIS_
GROUP_REF*

DMC_AXIS_
GROUP_REF

When bExecute shifts to True and bBusy
is False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.
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® Function

B First, add axes to SoftMotion General Axis Pool in the project. In this example, six virtual axes have been
established, i.e. AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

Devices -~ 0 %
=5 DMC_MoveCrassrAbsokste -
= ﬂj Device
=B PLC Logic

+ -1} Application
=" SoftMotion General Axis Pool
&7 AxisX (SM_Drive_Virtual)
&7 AxisY {SM_Drive_Virtual)
&7 MxisZ (SM_Drive_virtual)
&7 Axish (SM_Drive_Virtual)
& AxisB (SM_Drive_Virtual)
&7 AxisC (SM_Drive_Virtual)

B Right-click on Device in the project and then choose “Add Device”.

Devices -~ 0 X
=G PMC_MovelrousrAbsalute =
=i Device (] % ot
=&l pc| © .
e Copy
=% 5o Paste
& | ¥ Delete
g Refactoring 3
& Properties...
g i Add Object 3
) AddFolder...
| Add Device... |I
Update Device...
[ EditObject
Edit Object with...
Edit IO mapping
Import mappings fram CSV._..
Export mappings to CSV...
% Online Config Maode...
Reset Origin Device [Device]
Simulation
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After right-clicking on Device and selecting Add device, find DMC_ Axis_Group and then click Add Device
button.

Once DMC_Axis_Group (DMC_Axis_Group) appears in Device, it indicates that adding the axis group is
successful.
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Click DMC_Axis_Group setting page and then select AxisGroup Parameters item. In the Parameter column,
AxisX~AxisC represent axes 1 ~ 6 in the axis group. Fill in the value field of the Axis X~Axis C with the names
of the previously created virtual axes "AxisX"~"AxisC", as shown in the red box below. The axis group in this
example uses 6 axes, AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

(] pMC_Axis_Group X

AxisGroup Parameters Parameter Type Value Default.. Unit Description
@ Axis X STRING "Axisk' " The name of X-coordinate Axis in Axis Group
B EE B TR E I @ Axis Y STRING "AxisY" " The name of Y-coordinate Axis in Axis Group
AxisGroup IEC Objects § Axis Z STRING "AxisZ' " The name of Z-coordinate Axis in Axis Group
@ Axis A STRING "AxisA " The name of the 1st following Axis in Axis Group
Status § Axis B STRING "AxisE' " The name of the 2nd fallowing Axis in Axis Group
@ Axis C STRING "AxisC' " The name of the 3rd following Axis in Axis Group
Infarmation § Ramp Type Enumeration of BYTE Tarve S Curve The Ramp Type of the Axis Group
@ Max Veloity Limit LREAL 1000000 1000000 The Max Velodity Limit of the Axis Group. (Zero means no limit)
§ Max Acceleration Limit LREAL 2000000 2000000 The Max Acceleration Limit of the Axis Group. (Zero means no limit)
# Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zero means no limit)
§ Max Jerk Limit (Reserved) LREAL a 0 The Max Jerk Limit of the Axis Group. (Zero means no limit)

AxisX ~ AxisC in the AxisGroup Parameters represent the axes 1 ~ 6 in the axis group respectively, which
denotes a 6D space, i.e. coordinate axes X, Y, Z, A, B and C. No value is required for the coordinate axis which
is not set .

If the Value field for axes in the AxisGroup Parameters is not filled in with the names of axes, no error will occur
when DMC_GroupEnable is started. However, the axis group will report an error if it starts to move the axis the
name of which is not entered in the Value field.

If there are same axis hames or invalid axis names in the Value field for axes in the AxisGroup Parameters, an
error will occur when DMC_GroupEnable is executed.

At least one axis is specified in the Value field for axes in the AxisGroup Parameters. Otherwise, an error will
occur when DMC_GroupEnable is executed.

Whether the specified single axis is in Standstill state or not will not be judged when DMC_GroupEnable is
executed. After the axis group is created, the state of the axis group will be switched from GroupDisable to
GroupStandby and the axes in the axis group will maintain the current state.

If axes in the group are in ErrorSTOP state, the axis group state will change from
GroupDisable->GroupStandby->GroupErrorStop.

For more details on axis states, please refer to Axis State Transitions in AX-3 Series Operation Manual.

® Troubleshooting

When an error occurs during the instruction execution or the axis group enters GroupErrorstop state, bError will
change to True and the axes will stop running. Refer to ErrorID (Error Code) to address the problem.

For error codes and corresponding troubleshooting, please refer to Appendices of this manual.

® Programming Example

Based on the limitation of the number of axes for simultaneous motion and the actual demand of axes,
DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby for the upcoming axis
group motion.
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Devices * o X
=15 DMC_GrounEnable -
= m Device
=1 PLC Logic

+-ICk Application
ﬂj DMC_Axis_Group {DMC_Axis_Group)
= "8 SoftMotion General Axis Pool
&7 Axis1 (SM_Drive_virtual)
&7 Axis2 (SM_Drive_virtual)
& Axis3 (SM_Drive_Virtual)
&7 Axiz4 (SM_Drive_virtual)
A7 Axis5 (SM_Drive_virtual)
&7 Axis6 (SM_Drive_virtual)

1) DMC_Axis_Group x

AxisGroup Parameters Parameter Type Walue Defaul.. Unit  Description
 Axis X STRING "Axis1' " The name of X-coordinate Axis in Axis Group

AxisG oM i

isGroup /0 Mapping  Axis Y STRING "AxisZ' " The name of Y-coordinate Axis in Axis Group

AxisGroup TEC Objects @ Axis Z STRING "Axis3' " The name of Z-coordinate Axis in Axis Group
P Axis A STRING "Axisd " The name of the 1st following Axis in Axis Group
§ AxisB STRING " " The name of the 2nd following Axis in Axis Group

Status
@ Axis C STRING " " The name of the 3rd following Axis in Axis Group

Information @ Ramp Type Enumeration of BYTE S Curve S Curve The Ramp Type of the Axis Group
 Max Velodty Limit LREAL 1000000 1000000 The Max Velodity Limit of the Axis Group. (Zero means no limit)
 Max Acceleration Limit LREAL 2000000 2000000 The Max Acceleration Limit of the Axis Group. (Zero means no limit)
@ Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zero means no limit)
& Max Jerk Limit (Reserved) LREAL 1] 1] The Max Jerk Limit of the Axis Group. (Zero means no limit)

DMC_GroupEnable_0
DMC GroupEnable

EN ENC
DMC_Axis Group — AxisGroup bDone — group_done
group_exe —|bExecute bEBuay — group_busy

bError — group_srror
ErrorlID — group_errcrlD

1. Before the absolute interpolation motion of Axisl~ Axis4 is performed, create Axis1~Axis4 first, add
them to the axis group DMC_Axis_Group and then input Axis1~Axis4 in the Value field for Parameter

AxisX~AxisA in the setting page.

2. Use DMC_GroupEnable to create the axis group first before Axis 1 ~ Axis 4 perform the absolute

interpolation of simultaneous motion of four axes.

3. DMC_GroupEnable is triggered by changing group_exe (bExecute) to True. When group_done
(bDone) changes to True, the axis group DMC_Axis_Group switches its state from GroupDisable to

GroupStandby. The specified axes in the axis group maintain current state.

4. When DMC_GroupEnable is executed after the axis group is created, no error occurs and the axes
enter Standstill state. Then the axis group DMC_Axis_Group can be used for the interpolation of

simultaneous motion.

® Supported Products

B AX-308E
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2.3.2.2 DMC_GroupDisable

DMC_GroupDisable sets the state of an axis group to GroupDisable.

FB/FC Instruction Graphic expression

DMC_GroupDisable
—Axis Group bDonef—
FB DMC_GroupDisable | —|bBxecute bBusy}—
bErrarf—
ErrorlDf—

ST expression

DMC_GroupDisable_instance (
AxisGroup: =,

bExecute: =,

bDone=>,

bBusy=>,

bError=>,

ErrorlD=>) ;

® Inputs

Setting value
Name Function Data type Timing for updating

(Default value)

The instruction is executed when

bExecute bExecute changes from False to BOOL True/False (False) -
True.
® Outputs

Name Function Data type Output range (Default value)

bDone True when the instruction is completed. BOOL True/False (False)

bBusy True when the instruction is being BOOL True/False (False)
executed.

bError True V\_/hen an error occurs in execution BOOL True/False (False)
of the instruction.

Record the error code when an error
ErrorlD occurs. Refer to Appendices for error DMC_ERROR® DMC_ERROR (DMC_NogError)
code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

2-236



Chapter 2

Motion Control Instruction

[ | Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone will change to False after

bDone ® \When the instruction is completed. remaining True for one cycle when
bExecute is False but bDone changes to
True.

When bDone shifts to True.
o . .
bBusy When bExecute changes to TRUE When bError shifts to True.
® \When an error occurs in the execution When bExecute shifts from True to
bError (ErroriD) conditions or input values for the False. (Error code is cleared)
instruction. (Error code is recorded).

[ | Timing Diagram

bExecute
| 1 1
1 1 1
bDone ! ' ' |
1
. —
bBusy |
1
— ; I
bError
1
ErrorlD
® [n-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS DMC_AXIS GROUP_ | When bExecute shifts to True and
P axis group GROUP_REF* REF bBusy is False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function

[ | When this instruction is executed for an axis group, the axis group state will switch from GroupStandby to
GroupDisable but the state of axes in the axis group will remain unchanged.

| If the axis group is not in GroupStandby state, an error will occur when DMC_GroupDisable is executed.
[ | For more details on axis states, please refer to Axis State Transitions.

® Troubleshooting

B When an error occurs during the instruction execution or the axis group enters GroupErrorstop state, bError will
change to True and the axes will stop running. Refer to ErrorID (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices of this manual.

® Programming Example

B Switch the axis group state from GroupStandby to GroupDisable.
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DMC_GroupDisable 0
DMC GroupDiszable

EN ENO
DMC Lxis Group —HﬁxisGrDup bDone — groupdis_done
groupdis_exe —bExecute bBusy — groupdis_busy

bError —groupdis_error
ErrorID —groupdis_errorID

N

This instruction enables the group axis DMC_Axis_Group specified by AxisGroup to enter the
GroupDisable state.
DMC_GroupDisable is executed when groupdis_exe (bExecute) changes to true. When groupdis_done
(bDone) changes to true, it indicates that DMC_Axis_Group axis group has successfully entered
GroupDisable state.

® Supported Products

u AX-308E
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2.3.2.3 DMC_GroupReadStatus

DMC_GroupReadStatus reads the state of an axis group.

FB/FC Instruction Graphic expression

DMC_GroupReadStatus
—AxisGroup bvalidk—
—bEnable bBusyt—
bErrorf—
ErrarIDp—
bGroupMoving f—
bGroupHomingf—
FB | DMC_GroupReadStatus bGroupErrarstop —
bGroupStandbyf—
bGroupStoppingk—
bGroupDisabledf—
bConstantVelodty b—
bacceleratingb—
bDeceleratingk—
bInPositionf—

ST expression

DMC_GroupReadStatus_instance (
AxisGroup: =,
bEnable: =,
bvalid=>,

bBusy=>,

bError=>,

ErrorID=> ,
bGroupMoving=>,
bGroupHoming=>,
bGroupErrorStop=> ,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=> ,
bConstantVelocity=> ,
bAccelerating=> ,
bDecelerating=> ,
binPosition=>) ;

I |

® Inputs

Setting value
Name Function Data type Timing for updating

(Default value)

The instruction is enabled
bEnable when bEnable changes from BOOL True/False (False) -
False to True.
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® Outputs
Name Function Data type Output range (Default value)
bValid I;lﬁg when the output values are BOOL True/False (False)
bBusy Z;Ziﬁ:gn the instruction is being BOOL True/False (False)
bError True when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendices for error DMC_ERROR’ DMC_ERROR (DMC_NoError)
code descriptions.
bGroupMoving gg’r%l\j\;)hﬁg\mz axis group state is BOOL True/False (False)
bGroupHoming gg’r%l\j\;)hﬁgrgsﬁgax's group state Is BOOL True/False (False)
True when the axis group state is
bGroupErrorStop bGroupErrorStop. BOOL True/False (False)
bGroupStandby gg’r%l\j\;)hsetg:&%;x's group state Is BOOL True/False (False)
. True when the axis group state is
bGroupStopping bGroupStopping. BOOL True/False (False)
. True when the axis group state is
bGroupDisabled bGroupDisabled. BOOL True/False (False)
bConstantVelocity True when the.aX|s group runs ata BOOL True/False (False)
constant velocity.
bAccelerating Zézglgrgfgsthe axis group BOOL True/False (False)
bDecelerating ggéil\grr:g;he axis group BOOL True/False (False)
binPosition True when the_ axis group reaches BOOL True/False (False)
the target position.

*Note: DMC_ERROR: Enumeration (ENUM)

[ ] Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bvalid ® \When bEnable is True and other axis|® When bEnable shifts to False.
group state outputs are valid. ® When bError shifts to True.
° i .
bBusy When bEnable changes to TRUE. When bEnable shifts to False

When bError shifts to True.

bError (ErroriD)

When an error occurs in the execution
conditions or input values for the
instruction. (Error code is recorded).

When bEnable shifts from True to False.
(Error code is cleared).

bGroupMoving

When bEnable is True and the output
keeps updating its value.

When bEnable is True and the output
keeps updating its value.

When bEnable shifts to False.
When bError shifts to True.

2-240




Chapter 2

Motion Control Instruction

Name Timing for shifting to True Timing for shifting to False
When bEnable is True and the output
bGroupHoming When bEnable is True and the output|  keeps updating its value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bGroupErrorStop When bEnable is True and the output keeps updating itS_ value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bGroupStandby When bEnable is True and the output|  keeps updating its value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bGroupStopping When bEnable is True and the output keeps updating itS_ value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bGroupDisabled When bEnable is True and the output keeps updating itS_ value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bConstantvelocity When bEnable is True and the output keeps updating itS_ value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bAccelerating When bEnable is True and the output keeps updating it§ value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
bDecelerating When bEnable is True and the output keeps updating it? value.
keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the output
When bEnable is True and the output| keeps updating its value.

bInPosition

keeps updating its value.

When bEnable shifts to False.

When bError shifts to True.
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[ ] Timing Diagram

bEnable
bValid
1 1 1 [} 1

bBusy

bError

1
ErrorlD
® [n-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bEnable shifts to True and bBusy is

P axis group GROUP_REF* GROUP_REF False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function
[ ] DMC_GroupReadStatus can be used to read the state of an axis group.
® Troubleshooting

] When an error occurs during the instruction execution or the axis group enters GroupErrorstop state, bError
will change to True and the axes will stop running. Refer to ErrorID (Error Code) to address the problem.

[ ] For error codes and corresponding troubleshooting, please refer to Appendices of this manual.
® Programming Example

] The example shows how DMC_GroupReadStatus is used to read the current state of the specified axis group

Devices * 1 X
=5 OMC_GroupEnable -
= ﬂj Device
=B PLE Logic

+-IC} Application
ﬁj DMC_Axis_Group (DMC_Axis_Group)
=- "3 SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
& AxisS (SM_Drive_Virtual)
& Axis6 (SM_Drive_Virtual)
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DMC GroupReadStatus_0

]Z.'ll':i(:_AJ-:isl_i&'r-;:n.lp-—tJ
groupstatus_en —]

DMC GroupReadStatus
EN B ENO
bValid
bBusy

AxisGroup
bEnable

bError

ErrorID

bGroupMoving

bGroupHoming

bGroupErrorStop

bGroupStandby

bEroupStopping

b&GroupDizabled

bConstantVelocity

bAccelerating

bDecelerating

bInPosition

- groupstatus_walid

[~ groupstatus_busy

[~ groupstatus_error
~groupstatus_errorlD
- groupstatus_moving
- groupstatus_homing
- groupstatus_errorstop
[~ groupstatus_standby
[~ groupstatus_stopping
[~ groupstatus_disabled
[~ groupstatus_velocity
- groupstatus_acc

- groupstatus_dec

[~ groupstatus_inpos

4 Add DMC_Axis_Group in Device of the software.

€ When groupstatus_valid (bValid) changes to True after groupstatus_en (bEnable) changes to True,
DMC_GroupReadStatus reads the state of the axis group DMC_Axis_Group via its outputs.

® Supported Products

[ | AX-308E
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2.3.2.4 DMC_GroupReadError

DMC_GroupReadError reads axis group errors.

FB/FC Instruction Graphic expression
. DMC_GroupReadError
2 —AxisGroup bvalidf—
—bEnable bBusyf—
FB DMC_GroupReadError bErrorl—
ErrarlDf—
GroupErrorIDE—
ST expression
DMC_GroupReadError_instance (
AxisGroup: =,
bEnable: =,
bvalid=>,
bBusy=>,
bError=>,
ErrorID=>,
GroupErrorlD=>) ;
® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is enabled
bEnable when bEnable changes from BOOL True/False (False) -
False to True.
® Outputs
Name Function Data type Output range (Default value)
bValid True when the output value is valid. BOOL True/False (False)
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an error .
ErrorlD occurs. Refer to Appendices for error DMC_ERROR DMC_ERROR (DMC_NoError)
code descriptions.
When the axis group is in ErrorStop
state, the output shows an error code
GroupErrorlD for the current axis group. Refer to DMC_ERROR DMC_ERROR (DMC_NoError)
Appendices for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)
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Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bvalid ® When bEnable is True and the output ® When bEnable shifts to False.
value is valid. ® \When bError shifts to True.
. ® \When bEnable shifts to False.
°
bBusy When bEnable is True ® \When bError shifts to True.
; e\év?-f,?] 225&9&#:??.?\ mtthgl es for ® \When bEnable shifts from True to
bError xecution conditi input valu . False. (Both the error code in ErrorID and
the instruction. (Error code is recorded in - h
(ErrorID) . . axis group error code in GroupErrorID are
ErrorlD and axis group error code is cleared)
recorded in GroupErroriD ).
® When bEnable is True and the output ® \When bEnable is True and the output
GroupErroriD . )
keeps updating. keeps updating.

I |

| Timing Diagram

bEnable
bvalid
1 1 I I 1
bBusy
bError
1
ErrorID
® |n-Outs
Name Function Data type Setting value Timing for updating
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bEnable shifts to True and bBusy is

P axis group GROUP_REF* GROUP_REF False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function

[ | DMC_GroupReadError can be used to read axis group errors.
] The value of GroupErrorlID is 0 if no axis group error occurs.

® Troubleshooting

[ | When an error occurs during the instruction execution or the axis group enters GroupErrorstop state, bError
will change to True and the axes will stop running. Refer to ErrorlD (Error Code) to address the problem.

| For error codes and corresponding troubleshooting, please refer to Appendices in this manual.
® Programming Example

[ | The example shows how DMC_GroupReadError is used to read an axis group error after the axis group is
created.
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Devices ~ 0 x
=5 DMC_GroupEnabie -
= ﬂj Device
=B PLE Logic

+-IC} Application
ﬁj DMC_Axis_Group (DMC_Axis_Group)
=% SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
& AxisS (SM_Drive_Virtual)
& Axis6 (SM_Drive_Virtual)

N

DMC GroupReadError 0
DMC GroupReadError

EN ENC
DMC Axis Group —= AxisGroup bWalid — groupreaderr walid
groupreaderr en —bEnable bEusy [~ groupreaderr busy

bError — groupreaderr error
ErrorlD —groupreaderr errorlD
GroupErrorID — groupreaderr grouperrcrlD

¢ Add DMC_Axis_Group in Device.
€ When groupreaderr_valid (bValid) changes to True after groupreaderr_en (bEnable) changes to True,
DMC_GroupReadError reads the state of the axis group DMC_Axis_Group via its output.

® Supported Products
| AX-308E
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2.3.2.5 DMC_GroupReset

DMC_GroupReset resets an axis group which is in GroupErrorstop state.

FB/FC Instruction Graphic expression
DMC_GroupReset
— AxisGroup bDonef—
FB DMC_GroupReset | —|bExecute bBusyf—
bErrorf—
ErrorIDf—
ST expression
DMC_GroupReset_instance (
AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlID=>) ;
® |nputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is executed
bExecute when bExecute changes from True/False (False) -
False to True.
® Outputs
Name Function Data type Output range (Default value)
bDone True when the instruction is completed. BOOL True/False (False)
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True vyhen an error occurs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendices for error DMC_ERROR* DMC_ERROR (DMC_NoError)
code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)
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[ ] Output Update Timing

Name Timing for shifting to True Timing for shifting to False

®\When bExecute shifts to False.

® When axis group errors clearing is ®bDone will change to False after

bDone remaining True for one cycle when
completed. bExecute is False but bDone changes to
True.
®\When bDone shifts to True.
bBusy ® \When bExecute changes to TRUE. I .

®\When bError shifts to True.

® \When an error occurs in the execution
bError (ErroriD) conditions or input values for the instruction.
(Error code is recorded).

®\When bExecute shifts from True to
False. (Error code is cleared)

] Timing Diagram

bExecute

bDone

ml

bBusy

bError

ErroriD

® [n-Outs

Name Function Data type Setting value Timing for updating

Specify the DMC_AXIS_ DMC_AXIS_ When bExecute shifts to True and bBusy

AxisGroup axis group GROUP_REF* GROUP_REF is False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

® Function

[ ] When an axis group is in GroupErrorstop state, DMC_GroupReset can be used to clear axis group errors and
switch the axis group state to GroupStandby.

] When the axis group enters the GroupStandby state, it indicates that the axis group motion can be performed.
® Troubleshooting

B When an error occurs during the instruction execution or the axis group enters GroupErrorstop state, bError will
change to True and the axes will stop running. Refer to ErrorID (Error Code) to address the problem.

®  For error codes and corresponding troubleshooting, please refer to Appendices of this manual.
® Supported Products

] AX-308E
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2.3.2.6 DMC_CamReadTappetStatus

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC Instruction Graphic expression

DMC_CamReadTappetStatus
Tappets bvalid
bEnable bBusy

—{iTrackID1 bError|
—iTrackID2 ErrorID
—{iTrackID3 bstatus1
—iTrackID4 bstatus2}
FB DMC_CamReadTappetStatus e e
—{iTrackID6 bStatus4

iTrackID7 bStatuss,
iTrackID8 bStatusé|
bStatus7}
bStatuss|

ST expression

I |

DMC_CamReadTappetStatus_instance (
Tappets : =,
bEnable : =,
iTrackiD1 : =,
iTracklD2 : =,
iTrackiD3 : =,
iTrackiD4 : =,
iTracklD5 : =,
iTracklD6 : =,
iTracklD7 : =,
iTracklD8 : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bStatusl =>,
bStatus2 =>,
bStatus3 =>,
bStatus4 =>,
bStatus5 =>,
bStatus6 =>,
bStatus7 =>,
bStatus8 =>) ;

® Inputs

Setting value
Name Function Data type Timing for updating

(Default value)

The instruction is enabled

bEnable when bEnable changes from BOOL True/False -
(True)
False to True.
. . 0~512 .
iTrackiD1 Specify the tappet number. INT " When bEnable is True.
. . 0~512 .
iTrackiD2 Specify the tappet number. INT When bEnable is True.

©)

2-249




AX Series Motion Controller Manual

Setting value
Name Function Data type Timing for updating
(Default value)
. . 0~512 .
iTrackiD3 Specify the tappet number. INT ©) When bEnable is True.
. . 0~512 .
iTrackiD4 Specify the tappet number. INT ©) When bEnable is True.
. . 0~512 .
iTrackID5 Specify the tappet number. INT ©) When bEnable is True.
. . 0~512 .
iTracklD6 Specify the tappet number. INT ©) When bEnable is True.
. . 0~512 .
iTrackiD7 Specify the tappet number. INT ©) When bEnable is True.
. . 0~512 .
iTrackiD8 Specify the tappet number. INT ©) When bEnable is True.
*Note:

If the Track ID is set to 0, the corresponding output will not be used to read the tappet status.

® Outputs
Name Function Data type Output range (Default value)
bValid True when the outputs are valid. BOOL True/False (False)
bBusy Z;:ilﬁgg_n the instruction is being BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Record the error code when an error .
ErroriD occurs. Refer to Appendices for error code | DMC_ERROR DMC_ERROR (DMC_NoError)
descriptions.
bStatus1 ;_r;gcsktﬁ;lf of the tappet specified by BOOL True/False (False)
bStatus2 i-.rl_t:gcsktﬁt)f of the tappet specified by BOOL True/False (False)
bStatus3 i-.rl_r;zcsktﬁ;? of the tappet specified by BOOL True/False (False)
bStatus4 i'_l'rt:zcskt%lf of the tappet specified by BOOL True/False (False)
bStatus5 i-'rl'r;aelcslfﬁg? of the tappet specified by BOOL True/False (False)
bStatus6 ;_r:;cskt%lg of the tappet specified by BOOL True/False (False)
bStatus7 i-.rl_r:zcsktﬁ:glf of the tappet specified by BOOL True/False (False)
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Name Function Data type Output range (Default value)
The status of the tappet specified by
bStatus8 iTrackiD8. BOOL True/False (False)
*Note: DMC_ERROR: Enumeration (ENUM)
[ | Output Update Timing
Name Timing for shifting to True Timing for shifting to False
. . ® \When bError shifts to True.
° .
bValid When bEnable shifts to True ® When bEnable shifts to False.
bBusy ® When bEnable shifts to True. ® \When bError shifts to True.
bError ; ;
o Whgn an_error occurs in. the e.XECUt'O“ ® \When bEnable shifts to False.
conditions or input values for the instruction.
ErrorlD
bStatusl ® \When the status of the specified tappet is True. I:aIs.V\:: hen the status of the specified tappet is
bStatus2 ® \When the status of the specified tappet is True. I:al\é\(la hen the status of the specified tappet is
bStatus3 ® When the status of the specified tappet is True. I:alsV\g hen the status of the specified tappet is
bStatus4 ® \When the status of the specified tappet is True. I:al\;\(la hen the status of the specified tappet is
bStatus5 ® When the status of the specified tappet is True. I:aIsWe hen the status of the specified tappet is
bStatus6 ® \When the status of the specified tappet is True. I:aIs.V\:: hen the status of the specified tappet is
bStatus7 ® \When the status of the specified tappet is True. I:al\é\t/a hen the status of the specified tappet is
bStatus8 ® \When the status of the specified tappet is True. I:aIs.V\:: hen the status of the specified tappet is
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[ ] Timing Diagram

bEnable

) In-Outs

bDone

bBusy

bError

Name Function Data type Setting value Timing for updating
Tappet signal
Tappets SMC_TappetData SMC_TappetData* When bEnable shifts to True.
source
*Note:

SMC_TappetData (STRUCT): the internal interface between MC_Camin and SMC_GetTappetValue for tappet data

trasmission.

Name

Function

Data type

Setting range
(Default value)

ctt

Specify the direction in which a
tappet point is passed so that
there will be an action then.

SMC_CAMTAPPETTYPE

: TAPPET_pos (pass in the

positive direction)

: TAPPET_all (pass in both

positive and negative
directions)

: TAPPET_neg (pass in the

negative direction)

(TAPPET_pos)

cta

Specify the action when the
tappet point is passed.

SMC_CAMTAPPETACTION

: TAPPETACTION_on (switch to

ON)

: TAPPETACTION_off (switch to

OFF)

: TAPPETACTION_inv (Invert)

: TAPPETACTION_time (be ON

for a period of time and then
switch to OFF.)

(TAPPETACTION_on)
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Setting range

Nam Function D
ame unctio atatype (Default value)
Specify the delay time before Positive number or 0
dwDelay the tappet changes to ON under DWORD
TAPPETACTION_time mode. ©)
For how long the tappet is ON Positive number or O
dwDuration | under TAPPETACTION_time DWORD
mode. (0)
_ Positive number, negative number
iGrouplD Specify the track ID of the INT or0
tappet.
)
Positive number, negative number
X Tappet position LREAL or0
©)
Positive number or O
dwActive The internal variable DWORD
©)
Function

[ ] The instruction allows users to watch the states of eight tappets. The tappet number range for iTracklD1~8 is
0~512. If the setting is outside the range, the instruction will report an error, which indicates that the output
status is disabled.

] After bEnable changes to False, the instruction will not update the states of tappets any more and then outputs
will maintain current tappet states.

Troubleshooting

| When an error occurs during the instruction execution, bError will change to True and the axes will stop running.

Refer to ErrorID (Error Code) to address the problem.

Programming Example

[ ] The example explains the action principle for CamReadTappetStatus.

[ ] Input 1 for iTracklD1, 2 for iTracklD2, 50 for iTracklD3, 4 for iTracklD4, 3 for iTrackID7. No tappet numbers for
iTracklD4, iTracklD6 and iTracklD8 are given and thus there will be no actions on these tappets.
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MC_MoveVelocity 0O MC_CamTableSelect_0

MC_CamTableSelect

MC MowveVelocity

10000

Jerk
Directicn

MC CamIn 0

MC CamIn

MasterAbsolute
Slavelbsolute

Master Bxis InVelocity Master Master Done

Execute Busy Slave Slave Busy
200 Velocity Commandiborted Cam CamTable Error
300 Acceleration Error FALSE Execute ErrorID SMC_NHO_ERR
300 Deceleration ErrorID SMC_HO_ERR Periodic CamTableID — CamID

DMC_CamReadTappetStatus_0

m

DMC CamReadTappetStatus

Master —SMaster InSync = MC_CamIn 0.Tappets —ATappets bValid
Slave —H5lave Busy = iy = bEnable bBusy
=Execute Command®borted = 1 —iTrackIDl bError

|I| —MasterOffset Error = 2 —iTrackID2 ErrorID OMC NO ERR
[0 ]-{slave0ffset ErrorID — 50 —iTrackID3 bStatusl
1 —|MasterScaling EndOfProfile (= ENEGY [0 ]—iTrackID4 bStatus2
1 —SlaveScaling Tappets — 4 —iTrackID5 bStatus3
0 —{StartMode o ]—iTrackIDe bStatusd
CamID —|CamTableID 3 —iTrackID? bStatuss
[ 8 |-{velocityDiff 6 —{iTrackID8 bStatusé
[:::::::::]-—Acceleration bStatus7
[:::::::::]-—Deceleration bStatusB
5 Jderk
[ o ]-{TappetHysteresis
u Tappets Setting
Track 1D X positive pass  negative pass
& 1
] 0 invert switch OFF
i} 60 switch OFF switch OFF
& 2
m 130 invert nang
& 50
] 60 switch ON switch OFF
& 3
m 300 invert nong
& 4
] 270 switch ON switch OFF
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| Timing Diagram

Master Position 180 ;

DMC_CamReadTappetStatus
bEnable

bValid

bBusy

T 0. n n 0o

bStatus3

bStatus4

bStatus5

bStatus6

bStatus7

bStatus8

€ When bEnable changes to True, DMC_CamReadTappetStatus starts to update the statuses of tappets.

€ Take the second output point (bStatus2) for example. The corresponding tappet ID is 2 and the action is to
invert its status when the position 180 is reached.

€ When bEnable changes to False, the outputs maintain current statuses of tappets.

Supported Products
[ AX-308E
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2.3.2.7 DMC_CamReadTappetValue

DMC_CamReadTappetValue reads the data of one single tappet.

FB/FC Instruction Graphic expression

N

CamTable
Master
bEnable
iTrackID

FB DMC_CamReadTappetValue

DMC_CamReadTappetValue

bvalid

bBusy

bError]
ErrorlD
IrMasterPos
PositiveMode|

NegativeMode|

ST expression

DMC_CamReadTappetValue_instance (
bEnable : =,
CamTable : =,
Master: =,

iTracklD: =,

bValid =>,

bBusy =>,

bError =>,

ErroriD =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;

® Inputs

Setting value
Name Function Data type

(Default value)

Timing for updating

The instruction is enabled

bEnable when bEnable changes BOOL True/False -
(True)
from False to True.
iTracklD Specify the ID of the Track INT 1-512 When bEnable is True.
to be read. 0)
[ ) Outputs
Name Function Data type Output range (Default value)
True when the outputs are
bValid valid. BOOL True/False (False)
bBusy Trge when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
DMC_ERROR
ErroriD Record the error code when DMC_ERROR™
an error occurs. Refer to (DMC_NokError)
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Name Function Data type Output range (Default value)
Appendices for error code
descriptions.
The tappet position which is . .
IrMasterPos corresponded to master axis LREAL[0..7]%? Positive number, noe%atlve number or 0
position (Unit: user unit) ©)
0: TAPPETACTION_none
) 1: TAPPETACTION_on
iy Specify the mode for the DMC_CAMTAPPETAC 2: TAPPETACTION_off
PositiveMode tappet point when it is passed TION[0..7]2 ) :
in the positive direction. ” 3: TAPPETACTION_inv
4: TAPPETACTION_time
(TAPPETACTION_none)
0: TAPPETACTION_none
) 1: TAPPETACTION_on
. Specify the mode for the DMC_CAMTAPPETAC 2: TAPPETACTION_off
NegativeMode | tappet point when it is passed TION[0..7]" ) :
in the negative direction. - 3: TAPPETACTION_inv
4: TAPPETACTION_time
(TAPPETACTION_none)

*Note:

1. DMC_ERROR: Enumeration (ENUM)

2. One Track can have multiple tappet points set inside it. 8 tappet points at most can be read from the same Track via
this instruction by default.

3. Thereis no tappet data to be output when IrMasterPos is set to 0 and PositiveMode and NegativeMode are both set
to TAPPETACTION_none.

[ | Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When bError shifts to True.
bValid ® \When bEnable shifts to True. .
al en bnable Shilts o frue ® \When bEnable shifts to False.
bBusy ® \When bEnable shifts to True. ® When bError shifts to True.
bError . .
o V\_/hen an_ error occurs in th_e execution | o When bEnable shifts to False.
ErrorlD conditions or input values for the instruction.

[ | Timing Diagram

bEnable

bDone

bBusy

bError
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[ ) In-Outs

Name Function Data type Setting value Timing for updating

CamTable The Spgi)";:aed cam MC_CAM_REF" MC_CAM_REF
When bEnable shifts to
True.
Master The reference AXIS_REF_SM32 | AXIS_REF_SM3
master axis

*Note:

1. MC_CAM_REF (FB): The basic CAM
2.  AXIS_REF_SM3 (FB): Generally, all motion function blocks have the InOut AXIS_REF_SM3.

® Function

] A tappet table can be set in the Cam table. Multiple tappet points can be set for one Track. 8 tappet points at
most can be read from the same tappet track via the function block.

u The tappet data contains the master axis position corresponding to the tappet point, the positive passing
mode and the negative passing mode. The modes include TAPPETACTION_none, TAPPETACTION_on,
TAPPETACTION_off, TAPPETACTION_inv and TAPPETACTION_time

u See the meanings of the modes in the following table.

Mode Function Action
TAPPETACTION none No action The tappet does not take an action when the master axis passes
- the point.
TAPPETACTION_on ON The tappet is enabled when the master axis passes the point.
TAPPETACTION_off OFF The tappet is disabled when the master axis passes the point.

TAPPETACTION_inv Invert

The tappet status is inverted when the master axis passes the
point.

TAPPETACTION_time ON

When the master axis passes the point, the tappet is ON for a set
period of time and then turns OFF.

) Troubleshooting

] When an error occurs during the instruction execution, bError will change to True. Refer to ErrorID (Error Code)
to address the problem.

) Programming Example

[ ] The example explains the action principle for DMC_CamReadTappetValue and how to read the tappet data

of Track ID 2.
] The example explains the action principle for DMC_CamReadTappetValue by reading the tappet data of
Track ID 2.
DMC_CamReadTappetValue_ 0
TRUE DMC CamReadTappetValue
I EN ENO——
Cam —=CamTable bvalid [~
Master —SMaster bBusy -
—bEnakle bError
2 —]iTrackID ErrorID —
1rMasterPos —
PositiveMode [
NegativeMode —
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[ | Setting tappet points

Track 1D #
& 1
] 50
& 2
& 50
& 180
& 50
& &0
L+

positive pass

switch OFF

switch OM
none

awitch OM

negative pass

switch OFF

switch OFF
invert

switch OFF

€@ The tappet of Track ID 2 has two switch points: 50 and 180. Array 1 stores the data of switch position 50
and array 2 stores the data of switch position 180. The position -1 indicates no tappet switch data.

Track ID MasterPosition Positive Pass Negative Pass
2 50 TAPPETACTION_on TAPPETACTION_off
2 180 TAPPETACTION_none TAPPETACTION_inv

° Supported Products

| AX-308E

2-259

I |



N

AX Series Motion Controller Manual

2.3.2.8 DMC_CamWriteTappetValue

DMC_CamWriteTappetValue modifies the tappet data for the specified existing track.

FB/FC Instruction Graphic expression
FB DMC_
CamWriteTappetValue

ST expression

DMC_CamWriteTappetValue_instance (

CamTable : =,
bExecute : =,
iTrackiD: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
) Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (True) i
from False to True.
Specify the Track ID 1~512 .
iTrackiD where the tappet data INT When bExecute shifts
. e (0) from False to True.
is to be modified.
The master axis Positive number, negative .
IrMasterPos position of the tappet LREAL[0..7]* number or 0 When bExecute shifts
; " ) from False to True.
point (Unit: user unit) (-1)
0: TAPPETACTION_none
Specify the mode for 1: TAPPETACTION_on
. the tappet point when DMC_CAMTAP 2: TAPPETACTION_off When bExecute shifts
PositiveMode o ) PETACTION]O.. )
itis _p_asse_d |n_the T 3: TAPPETACTION_inv from False to True.
positive direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
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Setting value

negative direction.

4: TAPPETACTION_time
(TAPPETACTION_none)

Name Function Data type Timing for updating
(Default value)
0: TAPPETACTION_none
Specify the mode for 1: TAPPETACTION_on
. the tappet point when DMC_CAMTAP 2: TAPPETACTION_off When bExecute shifts
NegativeMode | . . . PETACTION[O.. )
it is passed in the 3: TAPPETACTION inv from False to True.

*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one tappet track via

the function block.

) Outputs
Name Function Data type Output range (Default value)
bDone When the output is valid. BOOL True/False (False)
bBusy Trge when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NoError)
ErrorlD )
Appendices for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

[ | Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When the instruction is completed. ® When bError shifts to True.
bDone ® When bExecute shifts to False.
bBus ® \When bExecute shifts to True. ® When bDone shifts to True.
y ® When bError shifts to True.
® \When an error occurs in the execution
bError conditions or input values for the instruction. | e When bExecute shifts from True to False.
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[ ] Timing Diagram
Execute
Done é | | |
Busy i :
Error
[ ) In-Outs
Name Function Data type Setting value Timing for updating
CamTable | 'hespecified | e cam REF MC_CAM_REF When bExecute is True.
cam table - - - -

*Note: MC_CAM_REF (FB): The basic CAM

) Function

The tappet table can be set in the cam table. Tappets can be used to track the current position of the master
axis and output a signal to trigger an event under particular conditions.

One tappet table has multiple tappet tracks.

This function block can delete all original tappet points in the specified tappet track and replace them with
maximum 8 tappet points which are descriped in the inputs of the function block.

The Tappet Track
€  One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.
The Tappet

€  One tappet point includes the Track ID of the tappet track where the tappet point is, the master axis
position corresponding to the tappet point, the positive passing mode and the negative passing mode.

See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION_none No action The tappet switch does not take an action when the
master axis passes the point.
TAPPETACTION on ON The tappet s_thch is enabled when the master axis
- passes the point.
TAPPETACTION off OFF The tappet swltch is disabled when the master axis
- passes the point.
TAPPETACTION inv Invert The tappet sw!tch status is inverted when the master axis
- passes the point.
. When the master axis passes the point, the tappet switch
TAPPETACTION_time ON is ON for a set period of time and then turns OFF.
*Note:

When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after
being ON for a fixed 100 ms.
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o Troubleshooting

When an error occurs during the instruction execution or the axis is in Errorstop state, bError will change to
True. Refer to ErrorlD (Error Code) to address the problem.

[ Programming Example

The example explains the action principle for DMC_CamWriteTappetValue by writing the tappet data of

Track ID 1.

Initial setting for tappet points

Function block setting

Input 1 for uiTracklD. Refer to the figure below for the setup of IrMasterPos,

NegativeMode.

Track ID
1

cHodoaaa o

X positive pass

100

500

1000

7000

0

switch ON
switch OFF
switch ON

invert

switch ON

negative pass

switch OFF
switch OFF
switch OFF

none

switch OFF

DMC CamWriteTeppetValue 0

TRUE DMC_CamWriteTappetValue
1 [ EN
CemREF —CamTable
—|bExecute
uiTrackID —|iTrackID
lrMasterPos —]lrMasterPos
PM —PositiveMode
NM —HegatiwveMode

ENO[——

bDane [—
bEBusy [~
bError —

dwErrorID [~

PositiveMode and
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[ ] The tappet table before the function block is executed

Track ID Master axis position Direction Passing mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

] The tappet table after the function block is executed

Track ID Master axis position Direction Passing mode
1 1250 Negative TAPPETACTION_off
1 1250 Positive TAPPETACTION_on
1 7050 Positive TAPPETACTION_off
1 3050 Negative TAPPETACTION_inv
1 3050 Positive TAPPETACTION_inv
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

Supported Products

] AX308E
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2.3.2.9 DMC_CamAddTappet

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

FB/FC

Instruction

Graphic expression

FB DMC_CamAddTappet

—{camTable
—|bExecute
—{IrmasterPas
—{PositiveMode
—|NegativeMode

DMC_CamAddTappet

bDonef
bBusy|
bError}
dwiErroriD
iTracklD

ST expression

DMC_CamAddTappet_instance (

CamTable : =,
bExecute : =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
iTrackiD =>) ;
° Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (True)
from False to True.
The master axis o . .
IfMasterPos position of the tappet LREAL[0..7]" Positive number, negative When bExecute shifts
; . . number or 0 (-1) from False to True.
point (Unit: user unit)
0: TAPPETACTION_none
Specify the mode for DMC_CAM | 1: TAPPETACTION_ on
. the tappet point when TAPPETACTI | 2: TAPPETACTION_off When bExecute shifts
PositiveMode - . .
it is passed in the ON 3: TAPPETACTION_inv from False to True.
positive direction. [0..77 4: TAPPETACTION_time
(TAPPETACTION_none)
Specify th de f DMC_CAM 0: TAPPETACTION_none When bExecute shifts
; pecify the mode for | . Xecu i
NegativeMode the tappet point when | TAPPETACTI 1: TAPPETACTION on from False to True.

2: TAPPETACTION_off
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Setting value
Name Function Data type Timing for updating

(Default value)

it is passed in the ON 3: TAPPETACTION_inv

negative direction. [0.71 4: TAPPETACTION_time
(TAPPETACTION_none)

*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one tappet track via
the function block.

[ ) Outputs
Name Function Data type Output range (Default value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy Trge when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)

Record the error code when an
ErroriD error occurs. Refer to DMC_ERROR® DMC_ERROR (DMC_NoError)
Appendices for error code

descriptions.

The Track ID of the new tappet

iTrackiD INT 1~512
track
*Note: DMC_ERROR: Enumeration (ENUM)
[ ] Output Update Timing
Name Timing for shifting to True Timing for shifting to False
. L ® \When bError is True.
) . .
bDone When the instruction is completed ® When bExecute shifts to False.
. ® \When bDone is True.
) . .
bBusy When bExecute is True ® When bError is True.
bError * Whgn an error occurs in thg execqtlon ® When bExecute shifts from True to False
conditions or input values for the instruction.

] Timing Diagram

Execute

Done 3 3 ; 1

Busy 3 3

Error
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) In-Outs
Name Function Data type Setting value Timing for updating
CamTable The specified MC_CAM_REF MC_CAM_REF When bExecute changes to True.
cam table
*Note:

MC_CAM_REF (FB): The basic CAM.

® Function

| The tappet table can be set in the cam table. Tappets can be used to track the current position of the master
axis and output a signal to trigger an event under particular conditions.

[ | One tappet table has multiple tappet tracks.

[ | This function block adds a tappet track and outputs its track ID to its output uiTappetNum. The track ID is the
smallest one which has not been used yet.

[ | The tappet track

4

One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

[ | The tappet

*

One tappet point includes the Track ID of the tappet track where the tappet point is, the master axis
position corresponding to the tappet point, the positive passing mode and the negative passing mode.
See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION none No action The tappgt switch does not take an action when the
- master axis passes the point.
TAPPETACTION on ON The tappet SWI'[Ch is enabled when the master axis
- passes the point.
TAPPETACTION_off OFF The tappet SWItCh is disabled when the master axis
passes the point.
TAPPETACTION_ inv Invert The tappet sw_ltch status is inverted when the master axis
passes the point.
. When the master axis passes the point, the tappet switch
TAPPETACTION_time ON is ON for a set period of time and then turns OFF.
*Note:

When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after
being ON for a fixed 100 ms.

° Troubleshooting

| When an error occurs during the instruction execution or the axis is in Errorstop state, bError will change to
True and the axis stops running. Refer to ErrorlD (Error Code) to address the problem.

o Programming Example

[ | The example explains the action principle for DMC_CamAddTappetValue by adding a new track of tappet
points.

[ | Initial setting for tappet points
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Function block setting

Track D X positive pass  negative pass
& 1
& 100 switch ON switch OFF
] 500 switch OFF switch OFF
& 1000 switch ON switch OFF
& 7
m F000 imvert none
& 2
& 0 switchON switch OFF
-
DMC CamAddTappet 0O
Mo DMC CamAddTappet
I EN
CamREF —3CamTahle bDone —
—|bExecute bBusay —
lrMasterPos —(lrMasterPos bError —
FM —PositiveMode dwErrorlD —
HM —|MegativeMode iTrackID

ERQ——
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| See the tappet table before the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

[ | See the tappet table after the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on
3 1250 Negative TAPPETACTION_off
3 1250 Positive TAPPETACTION_on
3 7050 Positive TAPPETACTION_off
3 3050 Negative TAPPETACTION_inv
3 3050 Positive TAPPETACTION_inv

Supported Products

[ | AX308E
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2.3.2.10 DMC_CambDeleteTappet

DMC_CambDeleteTappet deletes the specified tappet track.

FB/FC Instruction Graphic expression
DMC_CamDeleteTappet
—{CamTable bDonef—
FB | DMC_CambDeleteTappet —{bExecute bBusyp—
—{iTrackID bErrork—
dwErrorlDf—

ST expression

CamTable : =,
bExecute : =,
iTrackID : =,
bDone =>,
bBusy =>,
bError =>,
dwErrorID =>)

DMC_CamDeleteTappet_instance (

) Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is executed True/False
bExecute when bExecute changes BOOL -
(True)
from False to True.
iTrackiD Specify the ID of the track to INT 1-512 When bExecute is True.
be deleted. )
) Outputs
Name Function Data type Output range (Default value)
True when the instruction is
bDone completed. BOOL True/False (False)
bBusy :;“.Je when the instruction is BOOL True/False (False)
eing executed.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NoError)
ErrorID )
Appendices for error code
descriptions.
*Note:

DMC_ERROR: Enumeration (ENUM)
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[ | Output Update Timing
Name Timing for shifting to True Timing for shifting to False
bDone ® When the instruction is completed. ® When bError is True.
® When bExecute shifts to False.
bBus ® \When bExecute is True. ® When bDone is True.
y ® When bError is True.
bError ® \When an error occurs in the execution ® When bExecute shifts from True to False.
conditions or input values for the instruction.
ErrorlD
[ | Timing Diagram
Execute
Done
Busy 3 3
Error
) In-Outs
Name Function Data type Setting value Timing for updating
CamTable ngrip; Ct;rged MC_CAM_REF MC_CAM_REF" When bExecute changes to True.

*Note:

MC_CAM_REF (FB): The basic CAM.

) Function

The tappet table can be set in the cam table. Tappets can be used to track the current position of the master
axis and output a signal to trigger an event under particular conditions.

One tappet table has multiple tappet tracks.
The function block deletes a specified tappet track from the tappet table.

The tappet track

€  One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

The tappet

€  One tappet point includes the Track ID of the tappet track where the tappet point is, the master axis
position corresponding to the tappet point, the positive passing mode and the negative passing mode.
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See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION none No action The tappgt switch does _not take an action when the
- master axis passes the point.
TAPPETACTION on ON The tappet sywtch is enabled when the master axis
- passes the point.
TAPPETACTION off OFF The tappet swltch is disabled when the master axis
. - passes the point.
2 TAPPETACTION inv Invert The tappet sw_ltch status is inverted when the master axis
- passes the point.
. When the master axis passes the point, the tappet switch
TAPPETACTION_time ON is ON for a set period of time and then turns OFF.
*Note:

When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after being
ON for a fixed 100 ms.

) Troubleshooting

] When an error occurs during the instruction execution or the axis enters Errorstop state, bError will change to
True and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

) Programming Example

The example explains the action principle for DMC_CamDeleteTappet by deleting the specified track data from the
tappet table.

] Initial tappets setting

Track 1D X positive pass  negative pass
& 1
& 100 switch ON switch OFF
& 500 switch OFF switch OFF
& 1000 switch ON switch OFF
L 7
m F000 imvert none
& 2
& 0 switchON switch OFF
-]

] Function block setting

DMC CamDeleteTappet 0
Mo DMC CamDeleteTappet
01 EN ENO——
CamREF —iCamTable bDone |-
—bExecute bBuay
7 —iTrackID bError —
dwErrorID —
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| See the tappet table before the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

[ | See the tappet table after the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

Supported Products
[ AX308E
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2.3.2.11 DMC_CamReadPoint

DMC_CamReadPoint reads the data of one single cam point.

FB/FC Instruction

Graphic expression

FB DMC_CamReadPoint

ST expression

DMC_CamReadPoint_instance (
CamTable : =parameter,
bExecute: =parameter,
iCamPointNum: =parameter,
bDone =>parameter,

bBusy =>parameter,

bError =>parameter,

ErrorID =>parameter,
IrMasterPos =>parameter,
IrSlavePos =>parameter,
IrSlaveVel =>parameter,
IrSlaveAcc =>parameter) ;

® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is executed True/Ealse
bExecute when bExecute changes BOOL -
(True)
from False to True.
iCamPointNum Specn‘y_the number of the INT 0~256 When bExecute is True.
cam point to be read. 0)
[ ) Outputs
Name Function Data type Output range (Default value)
True when the instruction is
bDone completed. BOOL True/False (False)
bBusy Trl.Je when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
ErroriD .
Appendices for error code
descriptions.
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Name Function Data type Output range (Default value)
IrMasterPos The posmpn of the cam LREAL Positive number, negative number or 0
master axis 0)

IrSlavePos Th_e position of the cam slave LREAL Positive number, negative number or 0
axis (0)

IrSlaveVel Th_e velocity of the cam slave LREAL Positive number, negative number or 0
axis 0)

IrSlaveAcc The accgleratlon of the cam LREAL Positive number, negative number or 0
slave axis 0)

*Note: DMC_ERROR: Enumeration (ENUM)

[ | Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bError shifts to True.
bDone ® \When bExecute changes to True. .

g When bExecute shifts to False.
bBusy ® When bExecute changes to True. When bError shifts to True.
bError y When an_error occurs in the exequtlon When bExecute shifts to False.

conditions or input values for the instruction.

| Timing Diagram

bExecute

bDone

bBusy

bError
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N

[ ) In-Outs
Name Function Data type Setting value Timing for updating
CamTable Tf;i;p; %{fd MC_CAM_REF MC_CAM_REF" When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

) Function

u CamTable determines which cam table is to read. iCamPointNum determines the number of the cam point to
read. IrMasterPos shows the master position that the cam point corresponds to. IrSlavePos shows the slave
position that the cam point corresponds to, i.e. coordinates of the cam point. IrSlaveVel is the slave velocity
that the cam point corresponds to. IrSlaveAcc is the slave acceleration rate that the cam point corresponds
to.

] If no data of the specified cam point exists, the output will show Infinity.
) Programming Example

1. Build a cam table: “Cam”.

® ¥ W A 1 Segm.. min(P.. max(P.. max(V.. max(A..
0 a a 0
o Poly5 a 1200 1,5120... 0.0328...
i} 120 120 1 i 0
o Poly5 120 240 1 0
& 240 240 1 ] 0
o Paoly5 240 360 1.512 0.0328...
3a0 360 [u] o] o]
§ - P ——
D
// master position |
_ I
HE
0.
o
. - master position [}
—0.01 3 2 & 160 120 140, 180 180 200 220 240 260 230 \\3 0 320 340
ol
D:E . : : . . . H master position [ul
a_?{ A E: 100 1?0 140 160 180 200 220 z?n 260 280 ?n 320 340

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be read.
3. Set DMC_CamReadPoint_0.bExecute to True.

4., DMC_CamReadPoint_0.IrMasterPos: 240, DMC_CamReadPoint_0.IrSlavePos: 240,
DMC_CamReadPoint_0.IrSlaveVel: 1 and DMC_CamReadPoint_0.IrSlaveAcc: 0 can be read while the
instruction is waiting until DMC_CamReadPoint_0.bDone changes from False to True.
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TEUE

DMC_CamBeadPoint_0

I [

CamPointHum —]

Supported Products

[ | AX308E

Cam —5

EN

DMC CamReadPoint
ERC

CamTable bDone
bExecute bBEBusy

iCamPointNum

bError
ErrorlD
1rMasterPos
lr5lavePos
1r5laveVel
1rSlavelcc
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2.3.2.12 DMC_CamWritePoint

DMC_CamWritePoint writes the data of one single cam point.

FB/FC Instruction Graphic expression
DMC_CamWrite Point

—CamTable bDonef—

— bExecute bBusyft—

. . —liCamPaintMum bErrorf—

FB DMC_CamWritePoint —{IrMasterPas ErroriDl—
—Ir5lavePos
—Irslavevel
—lIrslavefcc

ST expression

DMC_CamWritePoint_instance (

the cam slave axis

©

CamTable : =,
bExecute: =,
bCamChangedPoint: =,
IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is executed True/False
bExecute when bExecute changes BOOL -
(True)
from False to True.
iCamPointNum Spemfy'the numbe_r of the INT 0-256 When bExecute is True.
cam point to be written. 0)
Specify the position of the Pos_itive number, .
IrMasterPos . LREAL negative number or 0 When bExecute is True.
cam master axis ©)
Specify the position of the Pos_itive number, .
IrSlavePos - LREAL negative number or 0 When bExecute is True.
cam slave axis ©)
Specify the velocity of the Positive number,
IrSlaveVel pecity - y LREAL negative number or 0 When bExecute is True.
cam slave axis )
Specify the acceleration of Positive number,
IrSlaveAcc P LREAL negative number or 0 When bExecute is True.
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° Outputs

Name Function Data type Output range (Default value)

bDone True when the instruction is BOOL True/False (False)
completed.

bBusy TrL.’e when the instruction is BOOL True/False (False)
being executed.

bError True when an error occurs. BOOL True/False (False)
Record the error code when

ErroriD an error accurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
Appendices for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

[ | Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When bError shifts to True.
° . .
bDone When bExecute changes to True ® When bExecute shifts to False.
bBusy ® When bExecute changes to True. ® When bError shifts to True.
bError o Wr_]_en an error. occurs in the. execution | o When bExecute shifts to False.
conditions or input values for the instruction.

[ | Timing Diagram

bExecute

bDone

bBusy

bError
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[ ) In-Outs
Name Function Data type Setting value Timing for updating
CamTable Tt;zrip; %{fd MC_CAM_REF MC_CAM_REF" When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

) Function

The CamTable determines which cam table to write data to and iCamPointNum determines the cam point
number to be written. IrMasterPos and IrSlavePos write respectively the master axis position and slave axis
position of the cam data point (i.e. cam point coordinate positions). IrSlaveVel writes the slave axis velocity
corresponding to the cam data point and IrSlaveAcc writes the slave axis acceleration corresponding to the
cam data point.

The data point information accessed in the cam table corresponds to different data according to different cam
data types. When DMC_CamWritePoint writes data, the cam operation will not be affected even if parameters
are input to the inputs of the instruction if no specific data (e.g. IrSlaveVel and IrSlaveAcc) is accessed in the
cam table.

When DMC_CamWritePoint modifies the cam table data in the synchronized cam motion, the slave axis in
synchronization will change its path immediately, which may cause a jolt of the mechanism.

When the starting or ending cam data points are modified and the master axis position written by IrMasterPos
exceeds the range of the original cam table, the running cam will have no change. And the cam table with the
modified boundary range cannot work until the MC_Camtableselect is restarted.

) Troubleshooting

When an error occurs during the instruction execution or the axis enters Errorstop state, bError will change to
True and the axis stops running. Refer to ErrorlD (Error Code) to address the problem.

) Programming Example

1.

Build a cam table: "Cam”.

* Y W A 1 Segm.. miniP.. max(P.. max(V.. max(a..
0
& Poly5 ] 120 1.5120.. 0.0323...
& 120 120 1 ] 0
& Folys 120 240 1 0
b} 240 240 1 0 0
& Poly5 240 360 1,512 0.0328...
360 360 0 ] 0
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L
e
L
I
S S—
I
L
S
]
L
master position [u]
h
0 2 4 E 100 120 140 1860 180 200 220 240 260 260 300 320 3
2
H
P L
H ~ /
11E
o
masterp 3
0 E: 4 8 100 120 140 160 180 200 220 240 260 260 300 320 340
o
o
o0
mabter position [u]
" 2 4 160 130 140 160 180 260 220 240 260 20 o 320 340
002E
003
T
0.003{2:
T
2
0.004E
£
o2 ' ] faster position [u]
? 2 8 160 120 140 180 180 260 220 240 260 280 300 3 340
0 { ,,,,,,,,,,,,,,,,

Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be written.
Input 300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, 4 for SlaveAcc in the selected cam point data.
Set DMC_CamWritePoint_0.bExecute to True.

The data writing is completed when DMC_CamWritePoint_0.bDone changes from False to True.

akrwn

DMC CamWritePoint 0
DMC CamWritePoint

EN ERG——
Cam —SCamTable bDone —
—bExecute bBusy [~
CemPointHum —iCamPointHum bError —
MasterPos —|lrMasterPos ErrorID —
SlavePos —1lrSlavePos

SlaveVel —1lrSlaveVel
Slavelcc —lrSlevelcc

6. After the writing is finished, the actual values for the cam table "Cam” are shown as below.

X Y V A
0 0 0 0 0
1 120 120 1 0
2 300 250 2 4
3 360 360 0 0

o Supported Products

| AX308E
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2.3.2.13 DMC_ChangeMechanismGearRation

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and user units per
rotation of the rotary axis.

FB/FC Instruction Graphic expression

DMC_ChangeMechanismGearRation

Axis bDonef—
bExecute bBusyp—
udiInputRotation bErrorf—
FB DMC_ChangeMechanismGearRation udiOutputRotation ErrorIDj—

udiPulsePerRotation
udiUnitsPerRotation
AxisType
IrModulo

ST expression

DMC_ReadMotionState_instance (
Axis : =,

bExecute: =,

udilnputRotation: =,
udiOutputRotation: =,
udiPulsePerRotation: =,
udiUnitsPerRotation: =,

AxisType: =,
IrModulo: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,) ;
® Inputs
Setting value
Name Function Data type (Default value) Timing for updating
The instruction is executed True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
udilnputRotation Specify the input of the UDINT Positive number | When bExe_cute is True
gearbox. 0) and bBusy is False.
udioutputRotation Specify the output of the UDINT Positive number | When bExepute is True
gearbox. ()] and bBusy is False.
Specify how many pulses
. . per rotation of the input end Positive number | When bExecute is True
udiPulsePerRotation of the gearbox. UDINT ©) and bBusy is False.
(Unit: pulses/ rotation)
Specify how many units the
I . terminal actuator travels per Positive number | When bExecute is True
udiUnitsPerRotation rotation of the output end of UDINT 0) and bBusy is False.
the gearbox
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Setting value
Name Function Data type (Default value) Timing for updating
0: rotar
AxisType Specify the axis type SMC_MOVEM 1: Iinea)rl When bExecute is True
yp pectly ype. ENTTYPE* : and bBusy is False.
(rotary)
IrModulo Specify how many units per LREAL Positive number | When bExecute is True
rotation of the rotary axis. 0) and bBusy is False.
*Note: SMC_MOVEMENTTYPE: Enumeration (ENUM)
® Outputs
Name Function Data type Output range (Default value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy TrL_Je when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer to DMC_ERROR* DMC_ERROR (DMC_NoError)
Appendices for error code
descriptions.
*Note: DMC_ERROR: Enumeration (ENUM)
[ | Output Update Timing
Name Timing for shifting to True Timing for shifting to False
® When bExecute shifts to False.
bDone ® \When the instruction is completed. .
instruction P ® When bError shifts to True.
® When bExecute shifts to False.
bB ® When bE te shifts to True. .
usy en bixecute shifts to True ® When bError shifts to True.
bError ¢ Whgn an error occurs In the ® When bExecute shifts from True to False.
execution conditions or input values for (Error code is cleared)
ErrorID the instruction. (Error code is recorded).

u Timing Diagram

bExecute

bDone

bBusy I ;

bError

I |
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® |n-Outs
Name Function Data type Setting value Timing for updating
Axis Spe;)l(fi)é the AXIS_REF_SM3* AXIS_REF_SM3 \é\gllse: bExecute is True and bBusy is

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for function

blocks.

® Function

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and user
units per rotation of the rotary axis.

The corresponding relationship between the function block inputs and the mechanism is shown in the figure
above. udiPulsePerRotation is the number of pulses required per rotation of the input end of the gearbox,
udilnputRotation is the input of the gearbox, udiOutputRotation is the output of the gearbox and
udiUnitsPerRotation is the number of terminal actuator travel units per rotation of the output end of the gearbox.

® Troubleshooting

The instruction can be executed only when the state machine is power_off. Refer to ErrorlD (Error Code) to
address the problem if an error occurs during the instruction execution.
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Programming Example

[ | The example shows the behavior of DMC_ChangeMechanismGearRation.
[ | Relevant parameters setting:

udiOutputRotation: udilnputRotation=2: 1
udiPulsePerRotation: 10000 pulses
udiUnitsPerRotation: 20000 us

AxisType: 0 (rotary axis)

IrModulo: 360

[ | Function block setting

Supported Products
[ AX-308E
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2.3.2.14 DMC_ReadMotionState

DMC_ReadMotionState reads the behavior state of the axis in motion.

FB/FC Instruction

Graphic expression

FB DMC_ReadMotionState

ST expression

DMC_ReadMotionState_instance (
AXis : =,

bEnable : =,

Source : =,

bValid =>,

bBusy =>,

bError =>,
bConstantVelocity=>,
bAcclerating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;

® Inputs
Name Function Data type Setting value Timing for updating
(Default value)
The instruction is enabled True/False
bEnable | when Enable changes from BOOL (False) .

FALSE to TRUE.

Select the data source.
Commanded: instruction-

0: dmcCommandedValue

When bEnable shifts to

Source commanded value DMC_ True and bBusy is False
' SOURCE* (0) u usy i .
Actual: actual value of the
axis.
*Note: MC_SOURCE: Enumeration (ENUM)
® OQutputs
. Output range
Name Function Data type
yp (Default value)
bvalid True when the axis stops and the velocity BOOL True/False (False)
reaches 0.
bBusy True when the instruction is being BOOL True/False (False)
executed.
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Output range

Name Function Data type
yp (Default value)

True when an error occurs in execution BOOL

bError of the instruction.

True/False (False)

Record the error code when an error
ErrorlD occurs. Refer to Appendices for error DMC_ERROR*
code descriptions.

DMC_ERROR
(DMC_NoError)

Shows that the current velocity is

bConstantVelocity constant

BOOL True/False (False)

I |

bAccelerating f:::;vnst \52%citt:eis?r?§$;ts?ng\]/alue of the BOOL True/False (False)

bDecelerating Shows  that _thg absolute_ value of the BOOL True/False (False)
current velocity is decreasing.

Shows that the current position is

bDirectionPositive ) . BOOL True/False (False)
increasing.
bDirectionNegative jhOWS _that the current position s BOOL True/False (False)
ecreasing.
*Note: DMC_ERROR: Enumeration (ENUM)
[ | Output Update Timing
Name Timing for shifting to True Timing for shifting to False
bvalid ® When bEnable is True and the axis ® When bEnable shifts to False.
motion state can be read. ® \When bError shifts to True.
. ® \When bEnable shifts to False.
) . .
bBusy When bEnable is True ® When bError shifts to True.
bError * Whgn an  €error occurs in the ® When bEnable shifts to False. (The
execution conditions or input values for error code in ErroriD is cleared.)
ErrorlD the instruction. (Error code is recorded). :
. ® When the current velocity is ® \When bEnable is True but the velocity
bConstantVelocity .
constant. is not constant.
. ® When the absolute value of the ® When bEnable is True but the velocity
bAccelerating CoT . )
current velocity is increasing. does not increase.
bDeceleratin ® When the absolute value of the ® When bEnable is True but the velocity
9 current velocity is decreasing. does not decrease.
® \When bEnable is True and the
bDirectionPositive ® When the current position is direction of motion is not positive.
increasing. ® \When bEnable is True and the axis
does not move any more.
® \When bEnable is True and the
bDirectionNegative ® When the current position is direction of motion is not negative.
9 decreasing. ® \When bEnable is True and the axis
does not move any more.
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N

[ ] Timing Diagram

bEnable

bBusy

bValid

bError

ErrorlD

® In-Outs

Name Function Data type Setting value Timing for updating

Specify the
axis

When bEnable is True and bBusy is

AXis False.

AXIS_REF_SM3* AXIS_REF_SM3

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for function
blocks.

® Function

u DMC_ReadMotionState reads the behavior state of the axis in motion (i.e. acceleration/deceleration, constant
velocity, positive/negative direction of motion).

[ ] When the velocity is 0, the output bConstantVelocity changes to True.
® Troubleshooting

] When an error occurs during the instruction execution, bError will change to True. Refer to ErrorID (Error
Code) to address the problem.
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Programming Example

[ | The example shows the motion behavior that MC_ReadMotionState reads MC_MoveVelocity and MC_Stop.
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[ ] Timing Diagram

Velocity
300

MC_MoveVelocity

Execute

InVelocity

Busy

Aborted —‘

Error

MC_Stop

Execute o ? e H

Done l_

Busy ’_

Error

DMC_ReadMotionState
bEnable

bValid

bBusy

bConstantVelocity l |

bAccelerating ’_ l_

bDecelerating [_

bDirectionPositive

bDirectionNegative

1. When bvalid and bBusy change to True after DMC_ReadMotionState is started, it indicates that the
motion state can be read.

2. The axis starts to accelerate until the target velocity after MC_MoveVelocity is started. When
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bAccelerating and bDirectionPositive change to True, it indicates that the axis is accelerating in the
positive direction.

3. When the axis reaches the specified target velocity, the instruction maintains a constant velocity,
bAccelerating changes to False and bConstantVelocity changes to True.

4, When MC_Stop is started, MC_MoveVelocity is interrupted and the axis starts to decelerate to a stop.
Then bConstantVelocity changes to False and bDecelerating changes to True.

5. When the velocity of the axis reaches 0, bDecelerating and bDirectionPositive change to False and
bConstantVelocity changes to True.

6. When DMC_ReadMotionState is disabled during the deceleration of the axis in the next motion cycle,
both bDecelerating and bDirectionPositive will remain True and will not update any longer no matter
how motion instructions work.

® Supported Products

AX-308E
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2.3.2.15
2.3.2.15 DMC_AxesObserve

DMC_AxesObserve monitors the deviation between the master axis position and slave axis position and it will output a

reminder when the deviation exceeds the allowed setting value.

FB/FC Instruction

Graphic expression

FB DMC_AxesObserve

ST expression

DMC_AxesObserve_instance (
Master :=,

Slave :=,

bEnable :=,

iReferenceType :=,
bRotarySelectDeviation:=,
IrPermittedDeviation :=,

bEnabled =>,
binvalid=>,
bBusy =>,
IrDeviatedValue=>,
bError =>,
ErrorlD => );
® Inputs
. i | _ .
Name Function Data type Setting value Timing for updating
(Default value)
The instruction is executed True/False
bEnable when bEable changes from BOOL B
(False)
False to True.
0: Command position
iReferenceType | Specify the position type. INT 1 Actu?l )position When bEnable is True.
0
Specify the shorter or
longer distance between
bRotarySelect axes. The parameter is True/False When bEnable is True.
I - BOOL
Deviation valid only when the master (False)
axis and slave axis are
both rotary axes.
. Specify the permitted - .
IrPermitted deviation between the two LREAL Positive number or | When bEnable is True.
Deviation axes 0(0)
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® Outputs
. Output range
Name Function Data type
yp (Default value)
bEnabled \-/r;lljlg when the instruction outputs are BOOL True/False (False)
binvalid True when the difference between the BOOL True/False (False)
two axes exceeds the allowed value.
bBusy True when the instruction is being BOOL True/False (False)
executed.
Positive number, negative
IrDeviatedValue The error value between the two axes LREAL number or 0
)
bError _True vyhen an error occurs during BOOL True/False (False)
instruction execution.
Indicates the error code if an error
. . DMC_ERROR
ErrorlD occurs. Refer to Appendices for error | DMC_ERROR DMC _NO ERR
code descriptions. ( — )

*Note: DMC_ERROR: Enumeration (Enum)

[ ] Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
. ® When bError shifts to True.
) .
bEnabled When bEnable shifts to True ® When bEnable shifts to False.
. bl bEnab!e shifts to True. ® When bError shifts to True.
binvalid ® When the difference between the .
® When bEnable shifts to False.
two axes exceeds the allowed value.
) i .
bBusy ® \When bEnable shifts to True. When bError shifts to True

® When bEnable shifts to False.

IrDeviatedValue

® When bEnable shifts to True.

® \When bEnable shifts to False, the data
update stops.

bError

® When an error occurs in

ErrorlD

for the instruction.

execution conditions or input values

® When bEnable shifts to False.

® Timing Diagram

bEnable

bEnabled

binvalid

Busy

Error

IrDeviatedValue
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® [n-Outs
Name Function Data type Setting value Timing for updating
Master Specify the master axis. AXIS_REF_SM3 AXIS_REF_SM3" When bEnable shifts to
Slave Specify the slave axis. AXIS_REF_SM3 AXIS_REF_SM3" True.

*Note:

AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the function

block.

® Function

DMC_AxesObserve checks if the deviation between the master axis position and slave axis position exceeds
the allowed setting value.

When | IrDeviatedValue | is > IrPermittedDeviation, binvalid changes to True.

It is suggested that the same mode should be set for the master and slave axes. If one is set as a linear axis
and the other is set as a rotary axis, the calculation of the error between axes will be done in linear axis mode.

When both the master axis and slave axis are rotary axes but their distances per rotation are different, the
calculation of IrDeviatedValue (error between axes) is done in linear axis mode.

bRotarySelectDeviation is valid only when the distances per rotation for the master axis and slave axis are the
same. False means to read the shorter direction and True means to read the longer direction.

Calculation of IrDeviatedValue

Master axis Slave axis .
mode mode Calculation method
Linear axis Linear axis
. . . IrDeviatedValue (Error between axes) = Master axis position — Slave axis
Rotary axis Linear axis s
position
Linear axis Rotary axis
IrDeviatedValue (Error between axes) = Master axis position — Slave axis
position
IrDeviatedValue (Error between axes) = Distance per rotation— (Master
axis position — Slave axis position)
) . IrDeviatedValue outputs the value of the longer or shorter distance
Rotary axis Rotary axis | according to the setting of bRotarySelectDeviation.
When the current positon of the master axis > the current positon of the
slave axis, the sign of IrDeviatedValue (Error between axes) is positive (+).
When the current positon of the master axis < he current positon of the
slave axis, the sign of IrDeviatedValue (Error between axes) is negative (-).

® Troubleshooting

When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True

and the axis stops running. To confirm current error state, see the error code in ErrorlID.

® Programming Example

The example illustrates the behavior performed by DMC_AxesObserve when both the master and slave axes
are rotary axes with the cycle of 360.
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DMC_AxesObserve_0

TRUE DMC AxesObserve

11 EN - ENO——

Master —SMaster bEnabled —

Slave —S{Slave bInvalid —

TRUE — bEnable bEBusy —

—|iReferencelvype lrDeviatedValue —

—|bRotarySelectDeviation bError —

100 —]lrPermittedDeviation ErrorID —

MC MoveWVelocity 0

MC_MowveVelocity 1

TRUE MC MoveVelocity MC MoveVelocity
11 EN a END EN B ENO——
Master —Haxis InVelocity — Slave —Saxis InVelocity [
—Execute Busy — —Execute Busy [~
V_Master —|Velocity CommandRAborted — V_S5Slave —(Velocity CommandAborted [~
100 —RAcceleration Error — 100 —Acceleration Error —
100 —Deceleration ErrorlID— 100 —Deceleration ErrorID
1000 —Jerk 1000 —Jerk
—Direction —Direction
®  Timing Diagram
Position

Master

Slave

MC_AxesObserve

bEnable J

bRotaryShorterDeviation

binvalid

X 100
IrDeviatedValue

1. When the master and slave axes operate together, the master axis is faster than the slave axis in velocity.
Therefore, the starting master axis position is greater than the slave axis position, and the value of
IrDeviatedValue is positive. When the IrDeviatedValue value is greater than the setting value of

IrPermittedDeviation 100, binvalid changes to True.

2. When the master axis rotates one circle, the master axis returns to 0 behind the slave axis in position, then

the slave axis position is negative.

3. When bRotarySelectDeviation changes to True, it means that IrDeviatedValue selects the longer distance
between axes and the value must exceed 180 based on the calculation of IrDeviatedValue value mentioned

in Function section. Since the IrPermittedDeviation is set to 100, binvalid must be True.

Supported Products
[ | AX-308E
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2.3.2.16 DMC_PositionLag

DMC_PositionLag sets the allowed range of lag error and observe whether the allowed position lag is exceeded.

FB/FC Instruction Graphic expression
DMC_PositionLag
—Axis bOutOfRangef—
FB DMC_PositionLag :ES:;;LEME el
—fMaxPositionLag dwErrorIDf—
—fSetActTimelagCycles IrPosLag—
ST expression
DMC_PositionLag_instance (
Axis:=,
bEnable :=,
eStopMode :=,
fMaxPositionLag :=,
fSetActTimeLagCycles :=,
bOutOfRange=>,
bBusy =>,
bError =>,
dwErrorlD =>,
IrPosLag =>);
® Inputs
Name Function Data type SE YV Timing for updating
(Default value)
The instruction is
executed when True/False -
bEnable bEable changes BOOL (False)
from False to True.
0: SMC3_PCL_OFF
Specify the stop 1: SMC3_PCL_DISABLE
StonpMod mode for axis SMC%_CEECKPO 2: SMC3_PCL_HALT When bEnable and
e>10PMOEE | motion when thelag | \PM89 | 3 sMC3_PCL_ENABLE bBusy are True.
error occurs. ( SMC3_PCL_OFF )
; Positive number or 0
fMaxPositionL Spequ the When bEnable and
maximum lag error LREAL bBusy are True.
ag value. ©)
Specify the lag Positive number or 0
fSetActTimeLa | cycle between LREAL When bEnable and
gCycles command value and 3) bBusy are True.
actual value.
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® Outputs
. Output range
Name Function Data type
yp (Default value)
bOutOfRange True when LagTTaelueexceeds the setting BOOL True/False (False)
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
. DMC_ERROR
dwErrorID Contains error codes. DMC_ERROR* (DMC_N_O_ERROR)
. Positive number or 0
IrPosLag Contains current LagError value LREAL v (g)
*Note: DMC_ERROR: Enumeration (Enum)
[ ] Output Update Timing
Name Timing for changing to TRUE Timing for changing to FALSE
bOutOfRange ° Trug when LagTime exceeds the | ® When bEnable shifts to False.
setting value.
® When the instruction is being | ® When bError shifts to Ture.
bBusy
executed.
bError ® When an error occurs in the | @ \When bEnable shifts to False. (Error code
execution conditions or input values is cleared.)
dwErrorID for the instruction.
® Timing Diagram
bEnable
bOUtOfRange
bBusy
bErrar
® |n-Outs
Name Function Data type Setting value Timing for updating
Axis Speaf('g the AXIS_REF_SM3* AXIS_REF_SM3 When bExecute shifts to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.
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® Function
u Explanation of eStopMode

ENUM ENUM Name
0 SMC3_PCL_OFF
1 SMC3_PCL_DISABLE
2 SMC3_PCL_HALT
3 SMC3_PCL_ENABLE

SMC3_PCL_OFF: When LagError is out of the allowed range, the axis is still running.
SMC3_PCL_DISABLE: When LagError is out of the allowed range, the axis parameter bRegulatorOn
changes to False.

SMC3_PCL_HALT: When LagError is out of the allowed range, the axis parameter bDriveStart changes
to False.

SMC3_PCL_ENABLE: When LagError is out of the allowed range and the axis stops, there are no
change for bRegulatorOn and bDriveStart states.

* O o

[ ] Calculation and Judgement of Lag Error

2 | (fActPosition + fSetActTimelLagCycles * [Task cycle time] * fActVelocity — fSetPosition) | >
fMaxPositionLag
¢ fSetActTimelLagCycles sets the lag cycle between the command value and actual value. The bigger the
difference between the set lag cycle and actual lag cycle, the more likely the lag error will occur due to
the error between the command position and actual position.
u When LagError is out of the range, bOutOfRange will change to True and the axis will perform corresponding
action based on the setting of eStopMode.

® Troubleshooting

] When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True
and the axis stops running. To confirm current error state, see the error code in ErrorID.
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Programming Example

[ | The example illustrates how to observe the position lag state and modify the position lag parameters via
DMC_PositionLag.

DMC PositionLag 0
T :IE DMC_PositionLag
SM Drive ETC Delta ASDA A2 —Haxis b0utOfRange FALSE
SN —pEnable cEusy = [EEEEE
—|eStopiode bError
[ o |- fMaxPositicnLag GwErrorID [~ [DHMC_NO_ERR
—fSethctTimeLaglycles lrPoslag— [ o |
| Timing Diagram
DMC_PositionLag SMC3 PCL OFF(2)

eStopMode __swcs por ore@

1.0

0.5
fMaxPositonLag

bOutOfRange

1.0

0.5

IrLagPos _mm | [ |
S/ L o e s B

continuous motion(5)

Axis State Machine

errorstop(1)

1. Firstly, set eStopMode to SMC3_PCL_OFF. The axis starts to run. Then no matter whether the lag error
occurs, the axis will not stop running with bOutOfRange of the instruction always being False.

2. Then set eStopMode to SMC3_PCL_HALT and set fMaxPositionLag to a value which is greater than
LagError value. Then the position lag value will never be out of the range for the constant-velocity motion.

3. Eventually, adjust fMaxPositionLag to a value which is less than LagError value. Then it can be found
that the axis stops running and enters ErrorStop state. And bOutOfRange of the instruction shifts to True.

Supported Products
[ | AX-308E
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2.3.2.17 DMC_SetTorquelLimit

DMC_SetTorqueLimit sets the maximum torque of an axis.

FB/FC Instruction Graphic expression
DMC_SetTorguelLimit
—Axis bDonef—
FB DMC_SetTorqueLimit —{bExecute bBusyf—
—]IrMaxTorgue bErrorf—
dwErrorlDf—

ST expression

AXis:=,
bExecute :=,
IrMaxTorque :=,
bDone =>,
bBusy =>,

bError =>,
dwErrorID =>);

DMC_SetTorqueLimit_instance (

bCommandAborted =>,

® Inputs
. Setting value - .
Name Function Data type Ing vaiu Timing for updating
(Default value)
The instruction is
executed when True/False -
bExecute bExecute changes BOOL (False)
from False to True.
Specify the maximum When bExecute is True
IrMaxTorque | rated torque. LREAL Positive number or 0(0) and the output bBusy is
(Unit: Nm) False.
® Outputs
. Output range
Name Function Data type
yp (Default value)
bDone True when the setting is done. BOOL True/False (False)
bBusy Z;l;?:ut\ggen the instruction is  being BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
. DMC_ERROR(DMC_NO
*1 — - —
dwErrorID Contains error codes. DMC_ERROR ERROR)

*Note: DMC_ERROR: Enumeration (Enum)
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[ ] Output Update Timing
Name Timing for changing to TRUE Timing for changing to FALSE
® When bExecute shifts to False.
® bDone will change to False after
bDone ® \When the setting is completed. remaining True for one period when
bExecute is False but bDone changes to
True.
. ® When bDone shifts to Ture.
o . .
bBusy When bExecute shifts to True e When bError shifts to Ture.
bError ® When an error occurs in the | @ When bExecute shifts from True to False.
execution conditions or input values (Error code is cleared.)
dwErrorID for the instruction.

® Timing Diagram

bExecute
bDone
bBusy
bError
® In-Outs
Name Function Data type Setting value Timing for updating
Axis Speacx'g the AXIS_REF_SM3* AXIS_REF_SM3 When bExecute shifts to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

® Function

After the maximum torque is set, the torque of the motor will be limited to the setting value to protect the

motor from damage caused by the excessive torque when large resistance is encountered.

DMC_SetTorqueLimit can be used to set the maximum torque of an axis with the unit: Nm.

DMC_SetTorqueLimit can be used only in CSP or CSV mode.

® Troubleshooting

When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True

and the axis stops running. To confirm current error state, see the error code in ErrorID.
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® Programming Example
u The example illustrates how to use DMC_SetTorqueLimit.

DMC_SetTorguelimit O

—— ez

IhRUE DMC SetTorquelLimit

[

5M Drive ETC Delta ASDA A2 —Haxis bDone
=|bExecute bBusy
T lrMaxTorgue bError
dwErrorID OMC_NO_ERR
] Timing Diagram
) Stepl Step2
Axis : v
Position
Velocity
Torque
DMC_SetTorqueLimit ReSetting

Execute

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IrMaxTorque 4,

1. Set the maximum rated torque of the axis to 0.1Nm before the operation. Then the operation is
performed at a constant velocity.

2. Use the external force to make the axis stop (Step 1) during operation. It can be found that the actual
torque of the axis reaches 0.1Nm. Then remove the external force.

3. Set the maximum rated torque to 0.2 Nm and use the external force to make the axis stop (Step2). It is
found that the actual torque of the axis reaches 0.2 Nm at the moment. Finally, the Following Error is
generated and Servo ON is disabled.

® Supported Products
B AX-308E
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2.3.2.18 DMC_SetSoftwareLimit

DMC_SetSoftwareLimit is used to enable, disable and set the upper and lower software limits

FB/FC Instruction Graphic expression
DMC_SetSoftwareLimit
—Axis bvalid—
. —bEnable bBusyfF—
FB DMC_SetSoftwareLimit —|bSoftLimitSwitch bErrort—
—IrsWLimithNegative dwErrorIDf—

—{IrSWLimitPositive

ST expression

AXis:=,
bEnable :=,

bValid =>,
bBusy =>,
bError =>,

DMC_SetSoftwareLimit_instance (

bSoftLimitSwitch :=,
Ir'SWLimitNegative :=,
IrSWLimitPositive :=,

dwErrorID =>);

® |nputs
. tti | . .
Name Function Data type Setting value Timing for updating
(Default value)
The instruction is
bEnable executed when bEable BOOL True/Ealse )
changes from False to (False)
True.
bSoftLimitS Enables or disables BOOL True/False When bEnable and
witch software limits. (False) bBusy are True.
IrSWLimitN Negative software limit Positive number, negative When bEnable and
egative (User unit) LREAL number or 0 bBusy are True.
IrSWLimitP Positive software limit Positive number, negative When bEnable and
ositive (User unit) LREAL number or 0 bBusy are True.
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® OQutputs
. Output range
Name Function Data type
yp (Default value)
bvalid True when the co_ntrol over software limit BOOL True/False (False)
parameters is valid.
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
. DMC_ERROR(DMC_NO
* — — J—
dwErrorID Contains error codes. DMC_ERROR ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

[ ] Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

bValid ® When the control over software limit | ® When bEnable shifts to False.
parameters is valid. ® When bError shifts to Ture.

® When bEnable shifts to False.
B ® Wh Enable shi True. .

bBusy en bEnable shifts to True ® \When bError shifts to Ture.

bError ® When an error occurs in ® \When bEnable is False. (Error code is
execution conditions or input values cleared.)

dwErrorID for the instruction.

® Timing Diagram

bEnable

bvalid

bBusy

bError

® [n-Outs

Name Function

Data type

Setting value

Timing for updating

Specify the

AXxis .
axis.

AXIS_REF_SM3*

AXIS_REF_SM3

When bEnable shifts to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the

function block.
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Function

] After DMC_SetSoftwareLimit is executed, the writing and monitoring of bSoftLimitSwitch, fSWLimitNegative
and fSWLimitPositive axis parameters will be conducted according to the settings on bSoftLimitSwitch,
IrSWLimitNegative and IrSWLimitPositive of the instruction.

Troubleshooting

] When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True
and the axis stops running. To confirm current error state, see the error code in ErrorID.

Programming Example
[ ] The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.

DMC_SetSoftwarelimit_0

TRUE

DMC SetSoftwarelimit

il

u
SM_Drive ETC_Delta ASDA A2 —SRwis bValid
£1 SRSl bEnable bBusy ~ IEEREN
=bScftLimitSwitch bError

200 —|1rSWLimitNegative dwErrorID DMC NO ERR
B00 —1lrSWLimitPositive

| Timing Diagram

Axis

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Position

bSWLimitEnable

200

bSWLimitNegative 0

1000,

bSWLimitPositive 800

DMC_SetSoftwareLimit

bExecute

bSoftLimitSwitch

Ir'SWLimitNegative

IrSWLimitPositive

1. After DMC_SetSoftwareLimit is started, the axis parameters writing is conducted based on the set
input parameters of the instruction.

2. When bSoftLimitSwitch is True, the axis stopping starts as the axis position is outside the software
limits.

Supported Products
[ | AX-308E
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2.3.2.19 DMC_CamKeyPointWrite

DMC_CamKeyPointWrite writes key cam points by selecting a curve type and generating corresponding cam curve based
on related parameters. After the new cam curve is generated, the selected cam table will be changed accordingly.

FB/FC Instruction Graphic expression

DMC_CamKeyPointWrite

bAccelerationEnable
IrAcceleration
wWriteAmount

—CAM bDonef—
—bExecute bBusyp—
—IrKeyPointX bErrorf—
—IrKeyPointY dwErrorIDf—
FB DMC_CamKeyPointWrite —CamCurveType
- —bVelocityEnable
—Irvelocity

ST expression

DMC_CamKeyPointWrite_instance (
CAM =,

bExecute :=,
IrKeyPointX :=,
IrKeyPointY :=,
CamCurveType =,
bVelocityEnable :=,
IrVelocity :=,
bAccelerationEnable :=,
IrAcceleration :=,
wWriteAmount :=,
bDone =>,

bBusy =>,

bError =>,

dwErrorID =>);

® Inputs
. tti I . .
Name Function Bapt: Setting value Timing for updating
(Default value)
The instruction is
bExecute executed when bExecute BOOL True/False -

changes from False to (False)

True.

The master axis positions Negative number, Positive | When bExecute is True
IrKeyPointX of tkey points which are LREAL number or O and the output bBusy is

se [0..63] (0) False.

(Unit: user unit)

The slave axis positions Negative number, Positive | When bExecute is True
IrkeyPointY of tkey points which are LREAL number or 0 and the output bBusy is

set. [0..63] ) False.

(Unit: user unit)

DMC_ 0: Line _
CamCurve Select types of cam Cam 1: Quadratic_Parabola When bExecute is Tru_e
Type curves between key cam Curve | 2: Poly5 2”? the output bBusy is
points. Type | 3:Basic_Sine ase.
[0..62] 4: Inclined_Sine
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Name Function tDyapt: Setting value Timing for updating
(Default value)
5: Mod_Acc_Sine
6: Mod_Acc_Trapezoidal
7: Cubic_Spline_Nature
8: Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
Negative number, Positive When bExecute is True
bVelocity Enable or disable velocity BOOL number or 0 and the output bBusy is
Enable settings of key points. [0..63] 0) False.
- Negative number, Positive | When bExecute is True
Irvelocity Velocities of key cam LREAL number or 0 and the output bBusy is
points [0..63] 0) False.
) Enable or disable Negative number, Positive When bExecute is True
bAccezlaebrlztlonEn acceleration settings of E)OSBL] number or 0 and the output bBusy is
key points - 0) False.
_ Negative number, Positive When bExecute is True
IrAcceleration | Acceleration rates of key | LREAL number or 0 and the output bBusy is
cam points [0..63] (0) False.
264 When bExecute is True
WWriteAmount | € amount of key cam WORD (2) and the output bBusy is
points which are set False.
*Note: DMC_CamCurveType: Enumeration (ENUM)
® Outputs
. Output range
Nam Function Data t
ame unctio alatype (Default value)
bDone True when the instruction is complete. BOOL True/False (False)
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
. . DMC_ERROR(DMC_NO_
dwErrorID Contains error codes. DMC_ERROR ERROR)

*Note: DMC_ERROR: Enumeration (Enum)
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[ ] Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

® \When bExecute shifts to False.
® bDone will change to False after

bDone ® When the instruction is completed. remaining True for one period when
bExecute is False but bDone changes to
True.
® \When bDone shifts to True.
bBusy ® When bExecute shifts to True. ® \When bError shifts to Ture.
bError ® When an error occurs in the

® \When bExecute shifts from True to False.

execution conditions or input values E de is cl d
dwErroriD for the instruction. (Error code is cleared.)
® Timing Diagram
Execute

Done L | |

Busy

Error
® In-Outs

Name Function ‘ Data type Setting value Timing for updating
CamTable Spe‘i‘;{ﬂi cam | Mc_CAM_REF MC_CAM_REF When bExecute shifts to True.

*Note: MC_CAM_REF (FB): The basic CAM.

® Function
B This function block may take a long time to perform the calculation of curves and cam points. Therefore, it is

suggested that this function block should be used in a non-EtherCAT Task in order to avoid the issue of Lost
Sync in EtherCAT Task when DMC_CamKeyPointWrite is executed.

] CamCurveType

CamCurveType Description

Used in the situation where the velocity-constant motion is maintained.

There will be a large force on the start point and end point of a straight line (the
Line (0) accelerations for the start point and end point of the line segment approaches
infinity), which is very obvious in the high speed operation. So the curve type is
suitable for use in low-speed operation.

Used in the situation where the acceleration must maintain a constant-velocity
motion.

Quadratic_Parabola (1) This type of curve (with non-zero acceleration rates at the start point and end
point of the line segment) is more likely to cause shock as well as vibration. So
the curve type is suitable for use in lower speed operation.
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CamCurveType Description
Users can set the velocity and acceleration boundaries of the start point and
Poly5 (2) the end point, or automatically continue the velocity and acceleration boundary

value of the previous or next segment (via disabling bVelocityEnable /
bAccelerationEnable)

Basic_Sine (2)

Used in the situation where the follower needs to do a simple harmonic
motion.

This curve is a cosine curve in the acceleration diagram. The positive
maximum acceleration rate and negative maximum acceleration rate are at
the start position and the end position respectively and it is zero at the middle
point. So the Jerk is infinite at the start position and end position, which is
prone to shock and vibration. So the curve type is suitable for applications in
the medium and low speed operation.

Inclined_Sine (3)

Used in the situation where the follower needs to perform a cycloid motion.
This curve is a sine curve in the acceleration diagram, and the acceleration at
the start position and the end position is zero, so the jump produced will not
cause the acceleration to reach infinity. And thus the curve type can be
applied for high-speed operation due to smooth operation.

Mod_Acc_Sine (4)

The acceleration graph of the curve is a sine curve changed from a typical
ladder graph, so that the acceleration is smoother. The curve type is applied
for high-speed operation.

Mod_Acc_Trapezoidal (5)

The acceleration graph of the curve is a sine curve changed from oblique
straight lines for the acceleration and deceleration segments of a typical
ladder diagram. So the acceleration has better smoothness. The curve type is
applied for high-speed operation.

Cubic_Spline_Nature (6)

The acceleration at the start and end points of the cubic curve is zero. That is,
there is no force on both ends of the follower.

Cubic_Spline_Clamp (7)

The velocities for the start and end points of the cubic curve are user-set
values. The acceleration rates for both ends are the positive maximum and
negative maximum, so shock and vibration are likely to occur.

Cubic_Spline (8)

The cubic curve is used when four or more key points are used as
interpolation points in order to link two boundary curves as well as avoid the
Runge phenomenon of multi-order curves.

Velocity Enable / Acceleration Enable

€ Users can enable or disable the velocities and accelerations of key points through the bVelocityEnable
and bAccelerationEnable parameters of the instruction.

€ False means that the user-set velocity or acceleration value is not enabled for curve planning. The
boundary condition values of key points will automatically obtain the velocity or acceleration calculated
for the previous or next curve segment so as to achieve continuous velocity or acceleration for the
intersection of curves. True means that a curve will be produced based on the velocities and
accelerations of key points, which are the condition values of IrVelocity and IrAcceleration set by user.

4  For some of the following curves, the velocity and acceleration of their key points can be specified via
bVelocityEnable and bAccelerationEnable. See details in the following table.
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No. Curve type VelocityEnable AccelerationEnable Velocity Acceleration
0 Straight line Not possible *! Not possible *! Automatically 0
calculated
1 Parabola Not possible Not possible 0 Alé;’g:l?;'tce ?j”y
2 Poly5 Possible Possible User can define User can define
T 3 Accelercaﬁlr?/ré cosine Not possible Not possible 0 Azgﬁﬁ;& ‘;”y
4 Acceliruart\llc;n sine Not possible Not possible 0 0
Modified
5 acceleration sine Possible Not possible User can define 0
curve
Modified
6 acceleration Not possible Not possible 0 0
trapezoidal curve
Cubic spline curve A cal
. . utomatically
7 (nature boundary)*? Not possible Not possible calculated 0
Cubic spline curve )
8 (clamp boundary)*2 Possible Not possible User can define Alé;cl)gl?;lt%%”y
. . 3 . .
9 Cubic spline curve* Not possible Not possible Automatically Automatically
calculated calculated
*Note:

1. Not possible: the setting value is invalid; Possible: the setting value is valid.

2. The boundary conditions of the cubic spline curve are classified into nature boundary and clamp boundary. The
nature boundary means that the acceleration of the spline curve is specified as 0 and the velocity for both ends
of the curve cannot be specified. The clamp boundary means the velocity for both ends of the curve can be

specified but the acceleration cannot be specified.

3. The Cubic_Spline curve is a curve for connecting two boundaries and the boundary curves at the two ends of the

cubic spline curve must be the same as follows.

CamCurve_Type[0] := Cubic_Spline_Nature;

CamCurve_Type[1] := Cubic_Spline;

CamCurve_Type[2] := Cubic_Spline_Nature;

Key point number specified by WriteAmount

€  The amount of key points specified by WriteAmount is up to 64 points, but the key point amount cannot

exceed the total resolution of the cam table.

€ Each key point (except the last point) needs to select a curve type, the resolution between the straight

lines is fixed as 1, and the resolution of the remaining curves is averaged by the remaining analytical
points; but when there are only straight lines in the entire cam table, then the points of the entire cam
table will be divided equally by all straight lines.
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Curve Types

Curve Type

Description

Line (0)

Used in the situation where the velocity-constant motion is maintained.

There will be a large force on the start point and end point of a straight line (the
accelerations for the start point and end point of the line segment approaches infinity),
which is very obvious in the high speed operation. So the curve type is suitable for use in
low-speed operation.

Parabola

Used in the situation where the acceleration must maintain a constant-velocity motion.
This type of curve (with non-zero acceleration rates at the start point and end point of the
line segment) is more likely to cause shock as well as vibration. So the curve type is
suitable for use in lower speed operation.

Poly5

Users can set the velocity and acceleration boundaries of the start point and the end
point, or automatically continue the velocity and acceleration boundary value of the
previous or next segment (via disabling bVelocityEnable / bAccelerationEnable)

Acceleration cosine
curve

Used in the situation where the follower needs to do a simple harmonic motion.

This curve is a cosine curve in the acceleration diagram. The positive maximum
acceleration rate and negative maximum acceleration rate are at the start position and
the end position respectively and it is zero at the middle point. So the Jerk is infinite at
the start position and end position, which is prone to shock and vibration. So the curve
type is suitable for applications in the medium and low speed operation.

Acceleration sine

Used in the situation where the follower needs to perform a cycloid motion.
This curve is a sine curve in the acceleration diagram, and the acceleration at the start
position and the end position is zero, so the jump produced will not cause the

curve acceleration to reach infinity. And thus the curve type can be applied for high-speed
operation due to smooth operation.
Modified . . . .
. . The acceleration graph of the curve is a sine curve changed from a typical ladder graph,
acceleration sine R . - . .
curve so that the acceleration is smoother. The curve type is applied for high-speed operation.
Modified The acceleration graph of the curve is a sine curve changed from oblique straight lines

acceleration
trapezoidal curve

for the acceleration and deceleration segments of a typical ladder diagram. So the
acceleration has better smoothness. The curve type is applied for high-speed operation.

Cubic spline curve
(nature boundary)

The acceleration at the start and end points of the cubic curve is zero. That is, there is no
force on both ends of the follower.

Cubic spline curve
(clamp boundary)

The velocities for the start and end points of the cubic curve are user-set values. The
acceleration rates for both ends are the positive maximum and negative maximum, so
shock and vibration are likely to occur.

Cubic spline curve

The cubic curve is used when four or more key points are used as interpolation points in
order to link two boundary curves as well as avoid the Runge phenomenon of multi-order
curves.

® Troubleshooting

When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True and
the axis stops running. To confirm current error state, see the error code in ErrorID.

Programming Example

Programming Examplel:
€ The example illustrates the synchronized motion based on the cam table generated from DMC_
DMC_CamKeyPointWrite.
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EXECUTE

+|CurveType[0] := DMC CamCurveType.Poly5;
CurveType[l] := DMC CamCurveTlype.Mod Acc Trapezoidal;

EXECUTE EXECUTE EXECUTE

KeyPointX[0]
KeyPoint¥[0]
KeyPointX[1]
KeyPoint¥[1]
EeyPointX[2]
HeyPoint¥[2]

+|KeyPointV[0]
KeyPointV[1]
KeyPointWV[2]
KeyPointA[0]
KeyPointA[1]
KeyPoint&[2]

VelocityEnable [0]
VelocityEnable[1] TRUE;
VelocityEnable[2] := TRUE;
AccelerationEnable [0] := TRUE;
AccelerationEnable[1] := TRUE;
AccelerationEnable[2] := TRUE;

TRUE;

DMC_CamKeyPointWrite O

I E DMC_CamKeyPointWrite

GVL_for_Cam.Cam —=CAM bDone =

GOl = bExecute bBusy =

KeyPoint¥ —1rKeyPointX bError =
KeyPoint¥ —{lrKeyPoint¥ dwErrorID [— |DMC _NO ERR

CurveType —CamCurveType
VelocityEnable —bVelocityEnable
HeyPointV —1rVelocity
AccelerationEnable —{bAccelerationEnable
KeyPointd —lrAcceleration
3 —|wWriteAmount

€  The cam table generated from DMC_CamKeyPointWrite can be used by MC_CamTableSelect directly.

MC CamTableSelect 0 MC_CamIn 0O

MC_CamTableSelect MC CamIn

Master Done Mester —S{Master InSync =
Slave Busy FALLSE Slave —S5lave Busy =
CamTable Error FALSE il = Execute CommandAborted M=
Execute ErrorID SMC_NO ERR 0 —|MasterOffset Error =
Periodic CamTableID — CAMID 0 —5laveOffset ErrorID—
MasterAbsolute 1 —MasterScaling EndOfProfile =
Slavelbsolute 1 —SlaveScaling Tappets —
—5tartMode
CAMID —CamTableID
—|VelocityDiff

Master

Slave
GVL_for Cam.Cam

—Acceleration
—Deceleration
—|Jerk

it

—|TappetHysteresis

MC_MoveVelocity 0

MC MoveVelocity

Master
TRUE
100
100
100
1000

Axis InVelocity
Execute Busy
Velocity CommandAborted
Acceleration Error
Deceleration ErrorID
Jerk

Direction

positive
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€ Timing Diagram

Poly5 Mod Acc Trapezoidal

Master

Position

Slave

Position

Velocity

Three key points are used to make up a curve. The first segment of the curve is a 5th Polynomial curve, and the

second segment is a Mod_Acc Trapezoidal curve.
®  Programming Example2:

€ The example illustrates the special applications of cubic interpolation curves:

CamCurve_Type[0] := Line;

CamCurve_Type[1] := Cubic_Spline_Nature;
CamCurve_Type[2] := Cubic_Spline_Nature; | Case 1.
CamCurve_Type[3] = Line;
CamCurve_Type[4] ;= Cubic_Spline_Nature;
CamCurve_Type[5] := Cubic_Spline_Nature;  Case 2.
CamCurve_Type[6] := Cubic_Spline_Nature;
CamCurve_Type[7] = 5th Polynomial;
CamCurve_Type[8] ;= Cubic_Spline_Nature;
CamCurve_Type[9] := Cubic_Spline; | Case 3
CamCurve_Type[10] := Cubic_Spline; ;
CamCurve_Type[11] := Cubic_Spline_Nature;
CamCurve_Type[12] := 5th Polynomial,

Case 1. If you want to plan a cubic curve with three key points, just select the curve types with the same

boundaries.
Case 2. If there are three or more boundary condition curves, each two curves will be counted as a

segment in the curve planning calculation. If there are no continuous boundary curves, the single

curve will be calculated as a boundary condition curve.

Case 3. If there are four or more key points to be on the same curve, you can use spline curves as the
continuous line segments of the continuous boundary condition curves at both ends. Then the
key points between the two ends will be used as inner interpolation points of the cubic curve.

® Supported Products
| AX-308E
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2.3.2.20 DMC_TouchProbeCyclically

DMC_TouchProbeCyclically can continuously record the captured position of an axis.

FB/FC Instruction Graphic expression
DIMC_TouchProbeCyclically

—Axis bTouchedp—
—TriggerInput bBusy

FB | DMC_TouchProbeCyclically —bEnable bCommandAborted—
—bWindowOnly bErrorp—
—IrFirstPosition dwErrorID
—{IrLastPosition IrRecordedPositionf—

ST expression

DMC_TouchProbeCyclically instance (
AXxis =,

Triggerinput :=,
bEnable :=,
bWindowOnly :=,
IrFirstPosition :=,
IrLastPosition :=,
bTouched =>,

bBusy =>,
bCommandAborted =>,
bError =>,

dwErrorID =>,
IrRecordedPosition =>);

° Inputs
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction is
bEnable executed when bEnable BOOL True/False )
changes from False to (False)
True.
. Enable the Window range True/False When bEnable and bBusy
bWindowOnly setting. BOOL (False) are False.
Defines the start position Negative number,
IrFirstPosition of Window. LREAL Positive number or 0 When bi:‘:gglsaend bBusy
(Unit: user unit) 0) ’
Defines the end position Negative number,
IrLastPosition | of Window. LREAL Positive number or 0 | When bi?:lgleedsa;d bBusy
(Unit: user unit) 0) ’
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° Outputs
Name Function Data type Output range (Default value)
True when the trigger signal is
bTouched True and axis position recording BOOL True/False (False)
is completed.
bBusy g“.Je when the instruction is BOOL True/False (False)
eing executed.
bCommand True when the instruction is
Aborted aborted by another instruction. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
dwErrorID Contains error codes. DMC_ERROR*! DMC_ERROR(DMC_NO_ERROR)
IrRecorded Contains the position when a LREAL Positive number, negative number or 0 (0)
Position trigger occurs.

*Note: DMC_ERROR: Enumeration (Enum)

[ ] Output Update Timing

execution starts.

Name Timing for changing to TRUE Timing for changing to FALSE
_ ] _ ® \When bEnable shifts to False.
® When the trigger signal is True and | ¢ \yhen hcommandAborted shifts to True.
bTouched axis position recording is .
completed. ® \When bError shifts to True.
® After a period when bEnable shifts to True.
o T hen the instructi ® \When bEnable shifts to False.
bBusy rue when the instruction ® When bCommandAborted shifts to True.

® \When bError shifts to True.

bCommand ()

When the instruction is aborted by

® \When bEnable shifts to False.

Aborted another instruction.
bError ® \When an error occurs in the
execution conditions or input ® When bEnable changes from True to False.
dwErrorlD values for the instruction.

° Timing Diagram

bEnable

bTouched

bBusy

bCommandAborted

bError

IrRecordedPosition

L
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[ ) In-Outs
Name Function Data type Setting value Timing for updating
Axis Specifythe | A\xiS_REF_SM3*1 AXIS_REF_SM3 -
axis. (Must be specified)
Triagerinout Triqaer sianal DMC_TRIGGER_RE TRIGGER_REF When bEnable shifts to True and
ggerinp 99 9 F *2 (-1) bBusy is False.

function block.
2. DMC_TRIGGER_REF: Structure (STRUCT)

*Note:
1. AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the

Setting value
Name Function Data type
(Default)
0: Touch Probe 1
iTriggerNumber The trigger channel INT 1: Touch Probe 2
(-1)
DMC LATCH 0: DRIVE_MODE
eFastLatching The trigger signal MODE 1: CONTRL_MODE
(DRIVE_MODE)
Thetrigger signal source
binput when the controller is BOOL The trigger signal source
triggered
. Activate or deactivate True: Activate the trigger signal
bActive the trigger signal BOOL (False)
h ded . 0: Set Position
iCtriTriggerSource e recorded position INT 1: Act Position
source
)
0: Rising edge data capture
: . The mode of triggering 1: Falling edge data capture
IT N INT - .
iCtriTriggerNumber the controller 2: Rising/falling edge data capture
(-1)

® Function

When the trigger signal (eFastLatching) is DRIVE_MODE, then the position is provided by the servo and
iCtrITriggerSource is meaningless. iCtrITriggerSource is available only for CONTRL_MODE.

When DMC_TouchProbeCyclically is used, the Touch Probe Function (60B8h) cannot be configured to PDO.
If users configure it to PDO, the function block will report an error when being executed.

DMC_TouchProbeCyclically cannot be used with MC_TouchProbe together. If MC_TouchProbe is already
executed, an error will occur when DMC_TouchProbeCyclically is executed. DMC_TouchProbeCyclically will
also report an error if MC_TouchProbe is executed during DMC_TouchProbeCyclically execution.

If the trigger signal is DRIVE_MODE, the position stored in the servo is read directly and then the
iCtrITriggerSource of Triggerinput is an invalid parameter.

blnput of Triggerlnput is the trigger signal source under CONTRL_MODE, and it is an invalid parameter
under DRIVE_MODE mode.

When DRIVE_MODE is used, TouchProbel and TouchProbe2 can be started respectively in two
independent DMC_TouchProbeCyclically instructions.
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o Troubleshooting

] When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True
and the axis stops running. To confirm current error state, see the error code in ErrorID.
[ Programming Example

| Programming Examplel:

€  This example illustrates how to use DMC_TouchProbeCyclically in CONTRL_MODE mode.

4  Timing Diagram

AXxis

fActPosition

DMC_TouchProbeCycIicaIny

binput

bEnable

bTouched | | | |

IrRecordedPosition r

1. DMC_TouchProbeCyclically specifies CONTRL_MODE and uses the rising edge or falling edge as the
trigger signal with the actual position of the axis (fActPosition) as the reference position.
2. When the signal source binput of Triggerinput is triggered in CONTRL_MODE mode and the state of

binput changes, the function block will record the actual position of the current axis, and bTouched will
remain True for one period.
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N

[ ] Programming Example 2:

€  The example illustrates how to use DMC_TouchProbeCyclically by using SSI Encoder as the signal
source in CONTRL_MODE.

EXECUTE
EN ENC—
DMC_Trigger.eFastlLatching := DMC_LATCE_MODE.CONTRL_MODE:
IMC_Trigger.iCtrlTriggerSoure := 1;(*0:set l:act*)
DMC_Trigger.iCtrlTriggerNumber := 2;(*0:rsing l:faling 2:all¥*)
IMC_Trigger.bInput := E1;

=)
=g

DMC_TouchProbeCyclically 0
DMC TouchProbeCyclically

{1 [ EN - ENO——
Encoder Axis_S5I —Fhxis bTouched —
DMC_Trigger —= TriggerInput bBusy —
—|bEnable bCommandAborted —

—bWindowOnly bError —
—|1rFirstPosition dwErrorID —

TR

—|1rLastPosition 1rRecordedPosition —

€  Device tree setting

€  Timing Diagram

Trigger
El

Axis ‘ :

fActPosition /'///_/

DMC_TouchProbeCyclically ! i
bEnable

bTouched | | | l

bBusy

IrRecordedPosition I—'—'—'—

1. Select SSI Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add an SSI Encoder to the device tree and then connect the SSI Encoder to the AX-308 module. For
wiring, please refer to section 2.2.4 CPU Module Input and Output Terminals in AX-3 Series
Operation Manual.

3. When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position of the
current SSI Encoder.
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[ | Programming Example 3:

€  The example illustrates how to use DMC_TouchProbeCyclically with Pulse Encoder as the signal
source in CONTRL_MODE mode.

€  Device tree setting

€ Timing Diagram

Trigger
El

Axis

fActPosition

DMC_TouchProbeCyclically
bEnable

bTouched ‘ ‘ ‘ ’

bBusy

IrRecordedPosition

1. Select Pulse Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add a Count to the device tree (here is Count 1), and then add DFB_HCnt to the program to read the
value of the Pulse Encoder. Finally connect the Pulse Encoder. For wiring, please refer to Section
2.2.4 CPU Module Input and Output Terminals in AX-3 Series Operation Manual.
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3. When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position of the
current Pulse Encoder.

B Programming Example 4:
€  The example illustrates how to use DMC_TouchProbeCyclically in DRIVE_MODE.

&  Wiring figure

1. The trigger signal comes from DI13 of extension Dls of the servo drive’s CN7. Please refer to the
wiring figure above for configuration.
2. In this example, the TouchProbe 1 trigger is taken as an example and so the photoelectric switch is

connected to DI13. If the TouchProbe 2 trigger is selected, the photoelectric switch should be
connected to DI14.
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| Timing Diagram

AXis

fActPosition

DMC_TouchProbeCyclically
bEnable

bTouched ‘

bBusy

IrRecordedPosition ‘

1. DMC_TouchProbeCyclically specifies DRIVE_MODE with TouchProbe 1 which is triggered by the
rising edge signal.

2. When the switch trigger occurs, the drive will record the current position, send it back to the controller
and record it in the function block IrRecordedPosition, and bTouched will remain True for one period.

3. In DRIVE_MODE, the drive will record the current position in real time and thus the recorded position
will be earlier than the actual feedback position of the controller.

° Supported Products
[ | AX-308
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2.3.3 Positioning Axis Instructions
The function blocks in this section come from the function library” DL_MotionControlLight 1. The main motion curve planning
and calculation of function blocks are handled by the drive. So please select the positioning axis when setting the axis. For

related settings on a positioning axis, please refer to section 7.4 in AX-3 Series Operation Manual.

2.3.3.1 MC_Power DML

MC_Power_DML is used to enable, disable and immediately stop the specified axis.

FB/FC Instruction Graphic expression
MC_Power_DHML

—{Axis bStatusf—

—bEnable bRegulatorReal Statef—

FB _DML —bRegulatorOn bDrivestartRealState—
— bDrivestart bBusyF—

bErrorf—

Errorldf—

ST expression

MC_Power_DML_instance (
AXxis =,

bEnable :=,
bRegulatorOn:=,
bDriveStart :=,

bStatus =>,
bRegulatorRealState =>,
bDriveStartRealState =>,
bBusy =>,

bError =>,

ErrorID =>);

® Inputs

Setting value
Name Function Data type Timing for updating

(Default)

The instruction is executed
bEnable when bEnable shifts from BOOL True/False (False) -
False to True.

bRegulatorOn Power ON BOOL True/False (False) Only valid when bEnable is

True.
bDriveStart Disable the |mmed|ate stop BOOL True/False (False) Only valid when bEnable is
mechanism. True.
[ Outputs
Name Function Data type Output range (Default)
bStatus True when the specified axis can BOOL True/False (False)
move.
bRegulatorRealState | True when the power is ON BOOL True/False (False)
bDriveStartRealState True Wh.e n the immediate stop BOOL True/False (False)
mechanism can be used.
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Name Function Data type Output range (Default)

bBusy True when the instruction is BOOL True/False (False)
executed.

bError True when an error occurs in BOOL True/False (False)

execution of the instruction.

Indicates the error code if an error
ErrorlD occurs. Refer to Appendices for DML_ERROR*
error code descriptions.

DML_ERROR
(DML_NO_ERROR)

I |

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bEnable is True and
® \When bEnable is True and bRegulatorRealState or
bStatus bRegulatorRealState and bDriveStartRealState shifts to
bDriveStartRealState shift to True. False.

) When bError shifts to True.

® \When bEnable is True and

bRegulatorRealSt | ® When bEnable and bRegulatorRealState bRegulatorRealState shifts to
ate are True. False.

® \When bError shifts to True.

® \When bEnable is True, and
bRegulatorRealState or

bDriveStartRealS | ® When bEnable and bRegulatorRealState, bDriveStartRealState shifts to

tate bDriveStartRealState are True. False
® \When bError shifts to True.
) ® \When bEnable shifts to False.
bBusy ® \When bEnable shifts to True. ® When bErTor shifts to True
bError ® \When an error occurs in the execution

® \When error code is cleared.

ErrorlD conditions or input values for the instruction.

[ Timing Diagram
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[ ) In-Outs
Name Function Data type Setting value Timing for updating
Axis Spe;)'(fé the | AXIS REF DML* | AXIS_REF DML When bEnable shifts to True.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.

® Function

bRegulatorOn and bDriveStart are effective only when bEnable is True.

When bEnable, bRegulatorOn and bDriveStart are all True, bStatus changes to True and nAxisState (state
machine) changes to Standstill

When bEnable and bRegulatorOn are True and then bDriveStart is set to False, nAxisState (state machine)
changes to Stopping.

When bEnable and bDriveStart are True and then bRegulatorOn is set to False, nAxisState (state machine)
changes to Disabled.

) Troubleshooting

When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to True and
the axis stops running. To confirm current error state, see the error code in ErrorID.

) Programming Example

For the example, please refer to the programming example for MC_Power function block
For Axis of the function block, please enter a positioning axis.

) Supported Products

AX-308E and AX-8
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2.3.3.2 MC_Stop_DML

MC_Stop_DML decelerates the specified axis to a stop.

FB/FC Instruction Graphic expression
MC_Stop_DML
—{Axis bDonef—
EB MC_Stop_DML — bExecute bBusyf—
bCommandAbaorted —
bErrarf—
Errorldf—

ST expression

MC_Stop_DML_instance (

Axis :=,
bExecute :=,
bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts from BOOL (False) )
False to True.
) Outputs
Name Function Data type Output range (Default)
bDone True when the velocity reaches 0. BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
executed.
bCommandA | True when the instruction is BOOL
True/False (False)
borted aborted.
bError True when an error occurs. BOOL True/False (False)
Contains error code if an error
ErrorlD occurs. Refer to Appendices for DML_ERROR* DML_ERROR (DML_NO_ERROR)
error code descriptions.
*Note:

DML_ERROR: Enumeration (ENUM)
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B Output Update Timing

the velocity is 0.

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts from True to False.
bDone ® When the axis decelerates to a stop or If bExecute is False and bDone shifts to

True, bDone will be True for one period
and then immediately shift to False.

bCommandA | @

When the axis state switches to

When bExecute shifts to False.

If bExecute is False and
bCommandAborted shifts to True,

borted Disabled during instruction execution. .
9 bCommandAborted will be True for one
period and then immediately shift to False.
bBUS ® When bExecute shifts to True and the When bDone shifts to True.
y instruction is executed. When bError shifts to True.
bError ¢ Wherlllan Error occurs in the execution When bExecute shifts to False. (Error
conditions or input values for the code is cleared)
ErrorlD instruction.
) Timing Diagram
bExecute
bDone
bBusy
bCommand Aborted
bError
() In-Outs
Name Function Data type Setting value Timing for updating
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When pExecute shifts to True and
axis bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.

Function

B MC_Stop_DML can be used to stop the axis in motion and State Machine enters Stopping.

B When MC_Power is set to False during deceleration, the motor will be in Free Run.

B When the axis velocity is already decreased to 0 and Done of MC_Stop changes to True, Execute of MC_Stop
changes to False and State Machine changes from Stopping to Standstill.

B The deceleration rate can follow the setting value of Quick stop deceleration (16#6085) in the CiA402 object

dictionary.

Troubleshooting

When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.
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Programming Example
B For the example, please refer to the programming example for MC_Stop function block
B For Axis of the function block, please enter a positioning axis.

Supported Products
B AX-308E and AX-8
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2.3.3.3 MC_Reset_DML

MC_Reset DML clears axis-related errors.

FB/FC Instruction Graphic expression
MC_Reset_DML
—Axis bDonef—
FB MC_Reset_DML —bExecute bBusyr—
bErrork—
Errorldf—

ST expression

MC_Reset_DML_instance (

AXxis 1=,
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
) Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts BOOL -
(False)
from False to
True.
) Outputs
Name Function Data type Output range (Default)
True when axis error clearing is
bDone completed and the axis enters BOOL True/False (False)
Standstill or Disabled.
bBusy True when the instruction is BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendices for DML_ERROR* DML_ERROR (DML_NO_ERROR)
error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)
B Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
® |f bExecute is False and bDone shifts to
bDone ® \When axis error clearing is True, bDone will be True for one period
completed. and then immediately shift to False.
bBUS ® When bExecute shifts to True and the | ® When bError shifts to True.
y instruction is executed. ® When bDone shifts to True.
bError ¢ When an error occurs in the ® \When bExecute shifts to False. (Error
execution conditions or input values code is cleared)
ErrorID for the instruction.
o Timing Diagram
bExecute
bDone | | |
bBusy
bError
° In-Outs
Name Function Data type Setting value Timing for updating
Axis Specn‘y the AXIS REE DML* AXIS REF DML When pExecute shifts to True and
axis - - - - bBusy is False.

*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.
o Function
B MC_Reset_DML can change the axis from abnormal error state to normal operational state.

When MC_Power_DML.Enable is True, the axis state changes from Errorstop to Standstill,
When MC_Power_DML.Enable is False, the axis state changes from Errorstop to Disabled.

B When the servo controller reports an error, MC_Reset_DML can be used to clear the error. After the error is
cleared, the axis state will return to Standstill or Disabled.

B If errors (e.g. a communication error) can not be cleared by MC_Reset_DML, the instruction will report
DML_R_ERROR_NOT_RESETTABLE (122) error.

° Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

o Programming Example
For the example, please refer to the programming example for MC_Reset function block
For Axis of the function block, please enter a positioning axis.

° Supported Products
B AX-308E and AX-8
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MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic expression
MC_Halt_DML
—Axis bDonep—
—bExecute bBusyf—
FB MC_Halt_DML —{IrDeceleration bCommandAbortedf—
bErrorf—
Errorldf—

ST expression

MC_Halt_DML_instance (

AXxis =,
bExecute :=,
IrDeceleration :=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
[ Inputs
) Setting value o )
Name Function Data type Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts from BOOL (False) )
False to True.
IrDeceleration Dec.e.leratlon ratez. LREAL Positive number (0) When bExecute shifts to True.
(Unit: user unit/s?)

° Outputs

Name Function Data type Output range (Default)

bDone True Whe_n t_he axis stops and BOOL True/False (False)
the velocity is 0.

bBusy True when the instruction is BOOL True/False (False)
executed.

bCommandAborted True when the instruction is BOOL True/False (False)

aborted.

bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an

ErrorlD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)
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B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
. ® |[f bExecute is False and bDone shifts
)
bDone \s/\t/gsn the axis decelerates to a to True, bDone will be True for one
' period and then immediately shift to
False.
® \When bDone shifts to True.
bBUS ® \When bExecute shifts to True ® \When bError shifts to True.
y and the instruction is executed. ® \When bCommandAborted shifts to
True.
® \When bExecute shifts to False.
. L ® |f bExecute is False and
) )
bCommandAborted \é\)//hae:ottﬁg fILTrsl(tlri:l;I:I‘tll%To::Sl( aborted bCommandAborted shifts to True,
' bCommandAborted will be True for one
period and immediately shift to False.
bError ® When _an error occurs in the ® \When bExecute shifts to False. (Error
execution conditions or input code is cleared)
ErrorlD values for the instruction.

o Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError
L In-Outs
Name Function Data type Setting value Timing for updating
Axis Speufy the AXIS_REF_DML* AXIS_REF_DML When bExecute shifts to True and bBusy
axis is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function
block.

) Function

B MC_Halt_DML is different from MC_Stop_DML in stopping the axis motion. MC_Halt_DML can be interrupted
by other motion function blocks.

B When MC_Halt DML is executed, the axis will enter discrete_motion state. When the velocity of the axis
reaches zero, the axis will enter Standstill state.

[ Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.
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° Programming Example
B For the example, please refer to the programming example for MC_Halt function block
B For Axis of the function block, please enter a positioning axis.

) Supported Products
B AX-308E and AX-8
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2.3.3.5 MC_Home DML

MC_Home_DML controls the axis to perform the homing operation.

FB/FC Instruction Graphic expression
MC_Home_DML
—Axis bDonef—
— bBExecute bBusyp—
FB MC_Home_DML —{IrPosition bCommandAbortedf—
bErrorf—
Errorldf—

ST expression

MC_Home_DML_instance (

Axis =,
bExecute:=,
IrPosition:=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is executed
bExecute | when bExecute shifts from BOOL True/False (False) -
False to True.
. Positive number,
Specify the absolute home When bE te shifts t
IrPosition | position. LREAL negative number or 0 en bExecute shifts 1o
. . True and bBusy is False.
(Unit: user unit)
©)
o Outputs
Name Function Data type Output range (Default)
True when homing is
bDone completed and the axis is BOOL True/False (False)
in Standstill state.
bBusy _True when the instruction BOOL True/False (False)
is executed.
bCommandAborted _True when the instruction BOOL True/False (False)
is aborted.
bError True when an error occurs. BOOL True/False (False)
ErroriD Indicates the error code if | ) erROR* DML_ERROR (DML _NO_ERROR)
an error occurs. Refer to
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Name

Function Data type

Output range (Default)

Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

N

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
N ® |f bExecute is False and bDone shifts to
bDone ® \When the homing is completed. ] ;
ng! P True, bDone will be True for one period
and then immediately shift to False.
e When bE te shifts to T d ® \When bDone shifts to True.
bBusy en bExecule shilts to True an ® When bError shifts to True.
the instruction is executed. .
® \When bCommandAborted shifts to True.
® When this instruction is aborted by ® When bExe§ute shifts to False.
another instruction. ® |f bExecute is False and
bCommandAborted . L bCommandAborted shifts to True,
® \When the instruction is aborted by b dAb d will b f
MC_Stop_ DML Cc_Jmman _A orte_ wi e_True or one
- - ’ period and immediately shift to False.
bError ® When an error occurs in the
execution conditions or input | ® When error code is cleared.
ErrorlD values for the instruction.

) Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError
[ In-Outs
Name Function Data type Setting value Timing for updating
Axis Specnfy the AXIS_REF_DML* AXIS_REF_DML When bExecute shifts to True and bBusy is
axis False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function

block.
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Function

B This function block is executed only when the axis is in Standstill state and the state is Homing during the
instruction execution. The function block cannot be executed when the axis is in any state else.

B Position is the absolute position when the homing is completed.
B The home mode can be selected from the axis parameter page.

Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

Programming Example
B For the example, please refer to the programming example for MC_Home function block
B For Axis of the function block, please enter a positioning axis.

Supported Products
B AX-308E and AX-8
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2.3.3.6 MC_MoveAbsolute_DML

MC_MoveAbsolute_DML controls the specified axis to move to the specified absolute target position based on the specified
motion behavior.

FB/FC Instruction Graphic expression

MC_MoveAbsolute_DML
—{fxis bDonep—
—bBExecute bBusyf—
FB MC_MoveAbsolute_DML —IrPosition bCommandAbortedf—
—Irvelocity bErrorf—
—{Ir&Acceleration Errorldf—
—{IrDeceleration

ST expression

MC_MoveAbsolute_ DML _instance(
Axis :=,

bExecute :=,

IrPosition :=,

IrVelocity :=,

IrAcceleration :=,

IrDeceleration :=,

bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
o Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts from BOOL (False) i
False to True.
Negative number,
IrPosition Absolute target position LREAL positive number | When bExecute shifts to True and
(Unit: user unit) or0 bBusy is False.
)
loci Positive number .
Invelocity Target velocity LREAL or 0 When bExecute shifts to True and
(Unit: user unit/s) ©) bBusy is False.
IrAcceleration Acceleration rate LREAL Positive number | When bExecute shifts to True and
(Unit: user unit/s?) 0) bBusy is False.
IrDeceleration Deceleration rate. LREAL Positive number | When bExecute shifts to True and
(Unit: user unit/s?) 0) bBusy is False.
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° Outputs

Name Function Data type Output range (Default)
True when the absolute

bDone L BOOL True/False (False)
target position is reached.

bBusy True when the instruction is BOOL True/False (False)
executed.

bCommandAborted True when the instruction is BOOL True/False (False)

aborted.

bError True when an error occurs. BOOL True/False (False)
Indicates the error code if

ErroriD an error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When bExecute shifts to False.
® |f bExecute is False and bDone
bDone ® True when the absolute target position is shifts to True, bDone will be True
reached. for one period and then
immediately shift to False.
® \When bDone shifts to True.
bBUS ® When bExecute shifts to True and the | ® When bError shifts to True. _
Yy instruction is executed. ® When bCommandAborted shifts to
True.
® \When bExecute shifts to False.
When this instruction is aborted by ® If bExecute is False and
another instruction. bCommandAborted shifts to True
bCommandAborted . L ) ’
When the instruction is aborted by bCommandAborted will be True for
MC_Stop_DML. one period and then immediately
shift to False.
bError When an error occurs in the execution ® When bExecute shifts to False.
conditions or input values for the (Error code is cleared)
ErrorID instruction.
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) Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError
° In-Outs
Name Function Data type Setting value Timing for updating
Axis Spemf_y the AXIS_REF_DML* AXIS_REF_DML When bExecute shifts to True and bBusy
axis is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.

) Function

B MC_MoveAbsolute_ DML performs absolute positioning according to specified target velocity (IrVelocity),
acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute shifts to True.

) Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

) Programming Example
B For the example, please refer to the programming example for MC_MoveAbsolute function block
B For Axis of the function block, please enter a positioning axis.

) Supported Products
B AX-308E and AX-8
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2.3.3.7 MC_MoveRelative_DML

MC_MoveRelative_DML controls the specified axis to move to

specified motion behavior.

the specified relative target position according to the

FB/FC Instruction Graphic expression
MC_MoveRelative_DML

— s bDonep—
— bBxecute bBusyr—

FB MC_MoveRelative_ DML —IrDistance bCommandabortedf—
—Irvelocity bErrorf—
—Ir&cceleration ErrorIdf—
—IrDeceleratian

ST expression

MC_MoveRelative_DML_instance(
Axis :=,

bExecute :=,

IrDistance :=,

IrVelocity :=,

IrAcceleration :=,

IrDeceleration :=,

Execute shifts to True.

bDone =>,

bBusy =>,

bCommandAborted =>,

bError =>,

ErrorlD =>);

° Inputs

Data Setting value
Name Function type Timing for updating
(Default)
The instruction is True/False
bExecute executed when BOOL -

(False)

Relative distance to be
IrDistance moved LREAL

Negative number,
positive number or O

When bExecute shifts to True and
bBusy is False.

(Unit: user unit) 0)
. Target velocity Positive number or 0 | When bExecute shifts to True and
IrVelocit ) . LREAL :
Y (Unit: user unit/s) 0) bBusy is False.
IrAcceleration Acceleration rate LREAL Positive number When bExecute shifts to True and
(Unit: user unit/s?) 0) bBusy is False.
) Deceleration rate Positive number When bExecute shifts to True and
IrDeceleration . o LREAL ;
(Unit: user unit/s?) 0) bBusy is False.
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) Outputs

Name Function Data type Output range (Default)

bDone T_rue Whe_n the relative BOOL True/False (False)
distance is completed.

bBusy True when the instruction is BOOL True/False (False)
executed.
True when the instruction is BOOL

bCommandAborted aborted. True/False (False)

bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an

ErrorlD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
® When the relative positioning is If bExecute is False and bDone shifts
bDone )
completed. to True, bDone will be True for one
period and immediately shift to False.
When bDone shifts to True.
bBusy ® When bExecute shifts to True and When bError shifts to True.
the instruction is executed. When bCommandAborted shifts to
True.
When bExecute shifts to False.
® When this instruction is aborted by If bExecute is False and
another instruction. bCommandAborted shifts to True
bCommandAborted . L ) '
® When the instruction is aborted by bCommandAborted will be True for
MC_Stop_DML. one period and then immediately shift
to False.
bError ® When _an erroroccurs - in the When bExecute shifts to False. (Error
execution conditions or input values code is cleared)
ErrorlD for the instruction.
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bCommand Aborted

Timing Diagram

bExecute

bDone

bBusy

bError
[ In-Outs
Name Function Data type Setting value Timing for updating
Axis Specn‘_y the AXIS_REF_DML* AXIS_REF_DML When pExecute shifts to True and
axis bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.

Function

B MC_MoveRelative_DML performs relative positioning according to specified target velocity (IrVelocity),
acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute shifts to True.

Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

Programming Example
B For the example, please refer to the programming example for MC_MoveRelative function block
B For Axis of the function block, please enter a positioning axis.

Supported Products
B AX-308E and AX-8
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2.3.3.8 MC_MoveVelocity_DML

MC_MoveVelocity DML performs velocity control on an axis in the position mode with a specified behavior and a

constant velocity.

FB/FC Instruction Graphic expression
MC_MoveVelocity_ DML
Baiis bInvelocityf—
. bExecute bBusyt—
FB MC_MoveVelocity_DML Irvelocity bCommandAbortedf—
Ir&cceleration bErrork—
IrDeceleration Errorldf—

ST expression

Axis :=,
bExecute :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,

MC_MoveVelocity DML_instance (

binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
) Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is executed
bExecute when bExecute shifts from BOOL True/False (False) -
False to True.
. Target velocity Positive number or 0 When bExecute shifts to
IrVelocity (Unit: user unit/s) LREAL (0) True and bBusy is False.
. Acceleration rate . When bExecute shifts to
IrAcceleration (Unit: user unit/s?) LREAL Positive number (0) True and bBusy is False.
. Deceleration rate. . When bExecute shifts to
IrDeceleration (Unit: user unit/s?) LREAL Positive number (0) True and bBusy is False.
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° Outputs
Name Function Data type Output range (Default)
binVelocity True yvhgn the target BOOL True/False (False)
velocity is reached.
bBusy True when the instruction BOOL True/False (False)
is executed.
bCommandAborted True when the instruction BOOL True/False (False)
is aborted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if
ErrorID an error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When bCommandAborted shifts to
True.

® When bExecute shifts to True again
and IrVelocity value is changed.

binVelocity ® \When the target velocity is reached.

. ® Wh E hif True.
® \When bExecute shifts to True and the en bError shifts to True

bBusy instruction is executed. ® When bCommandAborted shifts to
True.
® When bExecute shifts to False.
® When this instruction is aborted by | @ |f bExecute is False and
another instruction. bCommandAborted shifts to True
bCommandAborted . L . '
® When the instruction is aborted by bCommandAborted will be True for
MC_Stop_DML. one period and then immediately shift
to False.
° i .
bError When an error occurs in the ® When bExecute shifts to False. (Error
execution conditions or input values code is cleared)
ErrorlD for the instruction.

° Timing Diagram
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[ ) In-Outs
Name Function Data type Setting value Timing for updating
Axis Specn‘_y the AXIS_REF_DML* AXIS_REF_DML When k_)Execute shifts to True and
axis bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.

® Function

When bExecute shifts to True, the instruction will perform constant-velocity motion according to the specified
target speed (IrVelocity), acceleration (IrAcceleration), and deceleration (IrDeceleration).

The executing MC_MoveVelocity DML can be aborted by another motion instruction.

When the instruction is aborted by another instruction, the output binVelocity changes to False and the output
bCommandAborted changes to True.

When bExecute of MC_MoveVelocity DML switches to True, the axis will start to move at the target velocity.
Even if bExecute switches to False, the operation of the function block will not be affected.

When bExecutelnputs of MC_MoveVelocity DML changes to True again and a new target velocity is assigned,
the axis velocity is adjusted to the new velocity.

When bExecute changes to False after the function block is executed and then the target velocity is reached,
the binVelocity of MC_MoveVelocity DML changes to True. Afterward, binVelocity will be True until it is aborted
by another instruction.

) Troubleshooting

When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

) Programming Example

For the example, please refer to the programming example for MC_MoveVelocity function block

For Axis of the function block, please enter a positioning axis.

) Supported Products

B AX-308E and AX-8
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2.3.3.9 MC_WriteBoolParameter_DML

MC_WriteBoolParameter_DML writes a Boolean value in the specified parameter.

FB/FC Instruction Graphic expression
MC_WriteBoolParameter_DFL
— Az bDonef—
FB MC_WriteBoolParameter_ DML —bBxecute bBusy—
— diParameterMumber bErrarf—
—bValue Errorldf—

ST expression

MC_WriteBoolParameter_instance(

Axis :=,
bExecute :=,
diParameterNumber :=,
bValue :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is executed True/False
bExecute when bExecute shifts to BOOL -
(False)
True.
) Positive number When bExecute shifts
diParameterNumber | SPECIfY the number of the DINT negative number or 0 | [0 True and bBusy is
axis parameter. ) False.
When bExecute shifts
bValue Set a Boolean value of the BOOL True/False to True and bBusy is
parameter to write. (False) False.
° Outputs
Name Function Data type Output range (Default)
True when the parameter writing
bDone is completed. BOOL True/False (False)
True when the instruction is
bBusy executed. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
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Name Function Data type Output range (Default)

Indicates the error code if an
ErrorlD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code

descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When the parameter writing is

® \When bExecute shifts from True to False.
completed.

bDone

® When bExecute shifts to True and the
bBusy instruction is executed.

® When parameter writing is in progress.

® \When bDone shifts to True.
® \When bError shifts to True.

° i i .
bError When_an error occurs in the execution @ When bExecute shifts to False. (Error
conditions or input values for the .
. . code is cleared)
ErroriD instruction.

) Timing Diagram

bExecute

bDone

bBusy

bError

° In-Outs

Name Function Data type Setting value Timing for updating
Specify the When bExecute shifts to True and
Axis AXIS_REF_DML* AXIS_REF_DML
axis bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting program of the function block.
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o Function
B How to use MC_WriteBoolParameter_DML to write the number of an EtherCAT object dictionary

€ Use the SHL instruction to shift the data length of the object dictionary where a value is to be written to the
left by 24 bits

€ Use the SHL instruction to shift the index of the object dictionary where a value is to be written to the left
by 8 bits

4 Add up the above parameters and the sub-index.
See the reference formula as follows.

diParameterNumber :=-DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data length), 24) + SHL
(TO_DWORD (object dictionary index), 8) + object dictionary sub-index);

B To write a value in an axis parameter, please refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input parameter.

[ Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm current error state, see
the error code in ErrorID.

° Programming Example
B For the example, please refer to the programming example for MC_WriteParameter function block

B For Axis of the function block, please enter a positioning axis.

° Supported Products

B AX-308E and AX-8
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2.3.3.10 MC_ReadBoolParameter_DML

MC_ReadBoolParameter_DML reads the Boolean value of a specified parameter.

FB/FC Instruction

Graphic expression

FB MC_ReadBoolParameter_DML

—]Axis
— bEnable
—diParameterMumber

MC_ReadBoolParameter_DML

bvalidp—
bBusyF—
bErrorf—
Errorldf—
bvalue}—

ST expression

MC_ReadBoolParameter_DML _instance(
AXxis =,

bEnable :=,
diParameterNumber :=,
bVvalid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bValue =>);
) Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is
executed when
bEnable bEnable shifts to BOOL True/False (False) -
True.
Specify the Positive number, When bEnable shifts to
diParameterNumber number of the axis DINT negative number or 0 True.
parameter. 0)
[ ) Outputs
Name Function Data type Output range (Default)
True when the read parameter
bValid value is available. BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErroriD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendices for error code
descriptions.
bValue The read parameter value BOOL True/False (False)
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*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bvalid wgen :)hEnabIe Sh'tﬁs tto ;’rue. gi When bEnable shifts from True to False.
eén the parameter to be read 1S When bError shifts to True.
available.
When bEnable shifts to True and the
bBUS instruction is executed. When bEnable shifts from True to False.
y When the parameter to be read is When bError shifts to True.
available.
bError Wher_1_an error oceurs in the execution When bEnable is False. (Error code is
conditions or input values for the cleared)
ErrorlD instruction.
bValue _IL_erLdeates continuously when bValid is Update stops when bValid is False.

Timing Diagram
