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P.1 Introduction

Thank you for purchasing the AH series Motion CPU with our advanced motion control system.

This manual introduces the motion control instructions including single-axis, multi-axes instructions and e-cam
applications. Please ensure that you understand the configuration and operations of the AH series motion control system,
and use the AH series Motion Controller CPU correctly.

To obtain required information for different system configurations, you can navigate between different manuals of AH
Motion series manuals and other related manuals.

P.1.1. Applicable Products

This manual relates to the following products
- AHxxEMC-5A (AHO8EMC-5A/AH10EMC-5A/AH20EMC-5A)

P.1.2. Related Manuals

The related manuals of the AH Motion Controller series motion controllers are composed of the following.

1. AH Motion Controller - Hardware Manual
It introduces function specifications, electrical specifications, appearances, dimensions, and etc.

2. ISPSoft User Manual
It introduces the use of ISPSoft, the programming languages (ladder diagrams, sequential function charts, function
block diagrams, and structured texts), the concept of POUs, the concept of tasks, and the operation of motion control
programming.

3. AH Motion Controller - Standard Instructions Manual
It introduces the elements for standard programming including devices, symbols and standard instructions.

4. AH Motion Controller - Operation Manual
It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software operations,
devices to be used, motion control operations and troubleshooting.

5. AH Motion Controller - Motion Control Instructions Manual
It introduces the elements for motion control programming including devices, symbols and single axis/multi-axes
motion instructions.

6. AH500 Motion Control Module Manual
It introduces the specifications for the AH500 series motion control modules, the wiring, the instructions, and the
functions.

7. AH500 Module Manual
It introduces the use of special I/O modules of AH500 series PLCs. For example, network modules, analog 1/O
modules, temperature measurement modules, and etc.




Preface

P.2 Navigation between Manuals

Before using the products, there are three manuals that should be utilized as fundamental information: AH Motion
Controller - Hardware Manual, ISPSoft User Manual, and AH Motion Controller - Standard Instructions Manual.
With the fundamental manuals, you can understand the basic information of hardware configuration, operation procedures
of the software, and the basic instructions for using the system.

To obtain required information for different system configurations and applications, refer to other manuals as indicated in
the table below. Reading all manuals related to your system configuration helps you make the most use of the AH series
motion control system.

AH Motion Controller series manuals

Fundamental
Related manuals

General operation
procedures

ISPSoft User Manual
Control Instructions Manual

Manual
AH Motion Controller —

Operation Manual

AH500 Motion Control Module
Manual

AH Motion Controller —
Hardware Manual

AH Motion Controller —
Standard Instructions

AH Motion Controller — Motion
AH500 Module Manual

<

1. Overview of AH Motion series products

2. Setting up hardware configuration for the
system

for motion control applications \%

for communication (e.g. EtherCAT) \Y

for additional motion control modules \Y

for I/O extension using AH500 series
modules

3. Getting started with the software

for motion control applications \%

for communication (e.g. EtherCAT)

for additional motion control modules \Y

for 1/0 extension using AH500 series
modules

4. Programming \%

for motion control applications \% \%

for communication (e.g. EtherCAT)

for additional motion control modules \Y

for I/O extension using AH500 series
modules
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AH Motion Controller series manuals
Fundamental c o
Related manuals S =
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5. Testing and troubleshooting
for motion control applications V*
for communication (e.g. EtherCAT) v v
for additional motion control modules V* \%
for /0 extension using AH500 series v Vv
modules
6. Maintenance and Inspection V

*Note: Information regarding Error codes and Indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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1.1 Motion Control Instructions

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 instructions are developed based on the specifications of PLCopen* motion
control function blocks.

In addition to the PLCopen-based instructions, there are also 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. Also, the
program can be adjusted and reused in different controllers easier.

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 Fundamentals of Motion Control Instructions

Using motion control instructions requires fundamental knowledge defined in the specifications of PLCopen motion control
function blocks. This subsection gives an overview of these specifications.

® Names of Motion Control Instructions

PLCopen-based motion control instructions begin with “MC_", and Delta-defined function block instructions begin

with’"DFB_".
Types Description
MC_ PLCopen-based motion control instructions
DFB_ 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 and a function (FC) in AH Motion Controller — Standard
Instructions Manual which includes all applicable functions (FC). For further explanation of Function(FC) and
Function Block(FB) and the software interface for using these instructions, refer to ISPSoft User Manual.
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Types of Motion Control Related Instructions

Different categories of motion control instructions are divided by functions such as single-axis motion instructions,
multi-axis motion instructions, auxiliary motion instructions, and network instructions. Refer to Ch3 Motion Control
Instructions for more details.

State Transitions

PLCopen specifications also define motion states and their transition behaviors. For details on the state transitions,
refer to AH Motion Controller - Operation Manual for more information.

Execution and Status Indication 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 Ch3 Motion Control Instructions.

Error Handling

Information regarding error codes and indicators are attached as Appendices for a quick reference in AH Motion
Controller - Standard Instructions Manual, and AH Motion Controller - Motion Control Instructions Manual.
The detailed troubleshooting procedures and error codes are explained in AH Motion Controller - Operation
Manual.

Re-execution of a Function Block

Re-execution of a function block refers to triggering Execute again after resetting it. If the input values are changed
and Execute is triggered again while the function block is during operation (in busy status), the action of triggering
Execute will be ignored and the input values will not be updated. The function block will finish its on-going operation
with the original input values.

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
(DonellnVelocitylInPosition, 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.

1-3
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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 and
2: BlendingLow 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.

B When a DFB_ Instruction is Followed by a BufferMode Instruction (MC )

DFB_ instructions do not have the BufferMode input. Therefore, care should be taken when an on-going motion
driven by a DFB_ instruction (e.g. DFB_TrSeg1) is followed by a buffer-mode instruction (e.g. MC_MoveVelocity)
during axis motion status. When the MC__ instruction is executed, the DFB_ instruction will be aborted, and the
following MC_ instruction will report an error.

Structures Applicable for Motion Control

In PLCopen technical standard, the information and parameters required for configuring motion control on axis are
defined in a Structure, which is a kind of the DUT(data type unit) provided by the ISPSoft software. A Structure is a
data type applicable to group the data elements together, which is easier for users to specify proper parameters

For AH Motion CPUs, the applicable Structure is AXIS_REF as below.

Structures
Definition
PLCopen Motion Control FBs

AXIS_REF* Applicable Information and parameters required for configuring

for MC_/ DFB_ axis motion is grouped in this Structure.

function blocks
AXES_GROUP_REF N/A Information and parameters required for configuring axes

group motion is included in this Structure.

TRIGGER_REF MC_TouchProbe Information on trigger inputs

MC_AbortTrigger ® Specifications of the trigger

® Trigger activation patterns (rising-edge, falling
edge, and etc.)

INPUT_REF N/A Information relating to the inputs. Virtual data could be
included.
OUTPUT_REF N/A Information relating to physical outputs.

*Note: refer to the 2.2.1 Parameters for Motion Axes: Structure of this manual for the list of parameters grouped
in the Structure AXIS_REF which is supported by AH Motion CPU.
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1.2 Points to Note about Motion Control Instructions

This section explains important specifications and limitations when applying motion control instructions. For detailed
information of each instruction in this manual, refer to Chapter 3 Motion Control Instructions.

® Programming Languages for Motion Control Instructions

You can use all programming languages provided by ISPSoft to create, edit, or maintain the program. The
supported languages include Ladder Diagram (LD), Sequential Function Chart (SFC), Continuous Function Chart
(CFC) and Structured Text (ST).

For detailed information about the programming languages, refer to ISPSoft User Manual.

® 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.

- Inthe following program, motion 1 and motion 2 starts in the same task execution period when contact A is ON.

- Inthe ladder logic, instructions are executed according to the top-down order*, therefore motion 1 is started first
and motion 2 started later before motion 1 is completed.

- This situation is considered as multi-execution of multiple motions. The pattern of multi-execution is defined by
the input variable BufferMode which is specified to blend the two motions. In this program, BufferMode of
Motion 2 will take effects to blend the two motions.

Contact A Motion 1
|
! Axis 1—
Abort™
Motion 2
Axis 1__]
BufferMode —

For descriptions of each buffer mode, refer to 1.1.1 Fundamentals of Motion Control Instructions.

*Note: When MC_SetOverride is activated simultaneously in the same condition as above diagram, the values
to be apply for MC_SetOverride still take effects first even if it is inserted on the bottom. Therefore, if
MC_SetOverride is to be used, the below programming is recommended.

_|a Motion 1
60 — — Velocity
_|b Motion 2
90 — — Velocity
_|° MC_SetOverride
Axis 1 —
VelFactor —

1-5
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® Precautions for Operation Modes
When there are sudden changes of the velocity or the position in synchronized motion of master axis, errors could occur.
Refer to below precautions and points to note for avoiding excessive operation for the machine.
Sudden Changes of the Velocity
If the velocity of the master axis is suddenly changed during synchronized motion, the motion on the slave axis could also
be changed significantly, and the equipment could be impacted with the excessive operation. Therefore precautions are
required in below situations which may cause sudden changes on the master axis.
- If any of the following instructions is executed on master axis:
MC_Stop
MC_SetPosition
To avoid sudden changes on the slave axis, be careful on setting the input parameters and the activation timing for
instructions above. You can also execute the above instructions after the synchronized motion is disengaged.
- If an immediate stop signal is triggered for the master axis;
- If the servo is turned off for the master axis;
If the servo is turned off when the master axis works as a vertical axis, a sudden change on the position of the axis
could happen. In this case, proper measures should be applied to prevent the slave axis from sudden displacement.
You can design a brake for the master axis or stop the servo only when the synchronized motion is disengaged.
Conditions Causing Errors
When one of the below situations occurs on the master axis which starts a synchronized motion or is during a
synchronized motion, a master axis position reading error will occur on the slave axis. In this case, CommandAborted
output will shifts to True at the same time.
- Process data objects (PDO) are not established for EtherCAT communications.
- EtherCAT slave communication error occurs due to incorrect EtherCAT communications settings.
- Absolute encoder failed to calculate the current position and thus error occurs.
- The slave loses connection with the master.
Note: When MC_Home instruction is started on the master axis, the slave will ignore the sudden position changes on the

master axis. This behavior prevents the slave from fluctuating along with the homing process of the master axis.
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Introduction to Motion Control

Instructions

1.3 Categories of Motion Control Instructions

Categories Type Function Group Description
Positioning on single axis
Velocity control on single axis
“MC_"
Motion Torque control on single axis PLCopen-based motion control

Single-axis Motion Control
Instructions

Synchronized control on single axis

Manual operation on single axis

Administrative

Administrative functions on single
axis

instructions

“‘DFB_”

Delta-defined motion control
instructions

Multi-axis Motion Control
Instructions

Motion

G-codes

Numerical Control

Group Motion

Coordinated Control

Administrative

Administrative functions on multiple
axes

M-codes
Administrative functions on
G-codes and group motion

Auxiliary Instructions

Administrative

Supporting functions for configuring
the system

High speed counters, high
speed timers, high speed
capture and comparison

Network instructions

Administrative

Supporting functions for setting the
networks

Motion network settings

1-7




AH Motion Controller — Motion Control Instructions Manual

MEMO

1-8



Chapter 2 Devices, Symbols and Instructions

Table of Contents

2.1 COMMON DEVICES .iuuiiiiierierierre s s s s s s s s s s s s ra s rasra s s ssamsansansansansansansnnss 2-3
2.1.1. Functions of COmMMON DEVICES .. .uuiiieiitiiiie e e e e e e re e e eenes 2-3
2.1.2. CoMMON DEVICE LISttt ittt s i e e e rn e r e e aneennes 2-3
2.1.3. (= ol Y= Ta [ D =Y TP 2-4
2.1.4. | o T8 Lol 2 =T F= A2 ) 2-6
2.1.5. (O TU oYUl =T = V£ (2 T 2-6
2.1.6. AUXIlIAary Relays (M) cuiiiiiii i e r e e r e n e s e r e ra e ae s 2-7
2.1.7. Special Auxiliary Relays (SM) ..o e 2-7
2.1.8. (D= Lo AT Y =T I (5 ) 2-7
2.1.9. Special Data Registers (SR) ..viiiiiiiiiiii i st e e e e anaeas 2-7
2.1.10. LinK REGISEEIS (L) .uuuuiiriitiiiiiiiinirsisssssessssassansssassassasssssassassasssarsansansansnesnesness 2-8
2.1.11. Stepping REIAYS (S) tiiriiiiiiiiiii it saesaesaesaneaneansansansansanesanransanannannaness 2-8
20 e R 1o 2 =T = (8 ) T PP 2-8
B P G TR o 18 ) =] o= () 2-8
2.1.14. 32-bit Counters (HC/AC) .. it i r e e n i naneaeas 2-9
2.1.15. Values and Constants (K, 16#) .ciiiiiiiiiiii i e e 2-9
2.1.16. Floating-point NUumbers (F, DF) ..oiiiiiiiiiiiii e e e 2-10
2 O A o o T T = () T PP 2-10
A I - TR o T4 L= =T (2 2 PP 2-10
2.1.18.1 Pointer Registers of Timers (T_Pointer) (TR) ..couiiieiiiiiii e 2-10
2.1.18.2 Pointer Registers of 16-bit Counters (C_Pointer) (CR) ..ccovviiiiiiiiiiiiiiiiiciiians 2-11
2.1.18.3 Pointer Registers of 32-bit Counters (HC_Pointer) (HCR) .....ccvvviiiiiiiiiiiiiinnnnn, 2-11

2.2 Motion CoNtrol DEeVICEeS . cuiiirmsnrmsnrransssnssanssasssanssasssasssanssanssnsssnnssnnssnnsnnnss 2-12
2.2.1 Parameters for Motion AXes: STrUCTUME ....vvvviiiii i e e e e ee e 2-12

2.3 EtherCAT SymboOISs ..ccccciiiiic i ir s ra s s sra s ra s s s s s s s s s n s a s nnm s nnmnnnnnss 2-15

2.4 RV 4 1115 7o 2-15
2.4.1 Application of SYMDbDOIS ..iiiiiiii i e 2-15
2.4.2 L0 1= 1T PP 2-15
2.4.3 1Y at= TR IRV 01N 2-16
2.4.4 Using instructions, Devices and Symbols.........cooiiiiiiiiiii e 2-17
2.4.5 Modifying a Symbol with an Index Register .........c.coiiiiiiiiii e 2-18

2.5 Data Type Unit (DUT): ENUM ...ccicieeeiiissneiissssersssssssssssssssssssssssssessssssesssssses 2-20



AH Motion Controller — Motion Control Instructions Manual

2.6 3 1 T o oo R 2-21

2.6.1 Categories of Motion Control INStrUCtiONS.....viiiiii i e e
2.6.2 List of Motion Control INStrUCtiONS. . .vvvviie i e



Chapter 2 Devices, Symbols and Instructions

2.1 Common Devices

This section describes the concept of common devices which include input/output/auxiliary relays, timers, counters, and

data registers. For detailed descriptions on functions as well as characteristics of devices, you can refer to AH Motion

Controller — Operation Manual. For details of motion control devices, refer to 2.2 Motion Control Devices.

2.1.1. Functions of Common Devices

The procedure for processing the program in the PLC:

Input terminal X

l Regenerating the input signal

Device memory

\4
Processingthe program

A\ A

Device memory

!

Aloweaw a821na (g

Regenerating the output signal
and sending itto the output terminal

2.1.2. Common Device List

) Regenerating the input signal:

1. Before the program is executed, the state of the

external input signal is read into the memory of the

input signal.

2. When program is executed, the state in the memory of

the input signal does not change even if the input
signal changes from ON to OFF or from OFF to ON.
Not until the next scan begins will the input signal be

refreshed.

) Processing the program:

After the input signal is refreshed, the instructions in the

program are executed in order from the start address of

the program, and the results are stored in the device

memories.

) Regenerating the state of the output:

After the instruction END is executed, the state in the

device memory is sent to the specified output terminal.

AC: 56 (AH10EMC)

Type Device name Number of devices Range

X0.0~X511.15

Input relay X 8192 (Supporting Force ON/OFF)
Y0.0~Y511.15

Output relay Y 8192 (Supporting Force ON/OFF)

Data register D 1048576 D0.0~D65535.15

Link registers L 1048576 L0.0~ L65535.15

Auxiliary relay M 8192 M0~M8191

Bit device

Special SM SM: 2048 SM0~SM2047

auxiliary relay

Stepping relay S 2048 S0~S2047

Timer T 2048 TO~T2047

Counter C 2048 C0~C2047

HC: 64 HCO~H
32-bit counter HC/AC C:6 CO~HC63

ACO~AC55 (AH10EMC)
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Type Device name Number of devices Range
Input relay X 512 X0~X511
Output relay Y 512 YO~Y511
Data register D 65536 D0~D65535
Special data SR SR: 2048 SR0~SR2047
register

R | i registers L 1048576 LO~ L65535

device
Timer T 2048 TO~T2047
Counter C 2048 C0~C2047

HC: 64 HC0~HC63
32-bit t HC/AC
1t counter AC: 56 (AH10EMC) ACO~AC55 (AH10EMC)
Index register E 32 EO~E31
. 16 bits: -32768~32767
Decimal .
system K 32 bits:
-2147483648~2147483647
Hexadecimal 164 16 bits: 16#0~16#FFFF
system 32 bits: 16#0~16#FFFFFFFF
Constant* | Single-precisio

n floating-point F 32 bits: +1.17549435%~+3.40282347"%
number
Double-precisi
on DF 64 bits: +2.2250738585072014 %~
floating-point +1.7976931348623157%%
number

String* String “$” 1~31 characters

Pointer* Pointer PR

*1: The decimal forms are notated by K in the device table in AH Motion - Standard Instructions Manual, whereas they

are entered directly in ISPSoft. For example, entering 50 in ISPSoft indicates the value K50.

*2: The floating-point numbers are notated by F/DF in the device table in AH Motion - Standard Instructions Manual,
whereas they are represented by decimal points in ISPSoft. For example, entering 500.0 in ISPSoft indicates the value

F500.

*3: The strings are notated by $ in AH Motion - Standard Instructions Manual, whereas they are represented by adding

quotes (“”) to the value in ISPSoft. For example, entering “1234” in ISPSoft indicates the string 1234.

2.1.3. Latched Devices

® | atched areas of each type of device

Device Function Device range Latched area
X devices (bit):
X Input relay X0.0~X511.15 All devices are non-latched.
X devices (word): X0~X511
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Device Function Device range Latched area
Y devices (bit):
Y Output relay Y0.0~Y511.15 All devices are non-latched.
Y devices (word): YO~Y511
M* Auxiliary relay MO0~M8191 Default: MO~M8191
Special Some devices are latched, and can not be
SM P o SM: SM0~SM2047 changed. Refer to the table of special auxiliary
auxiliary relay . . . .
relays in the appendices for more information.
S Stepping relay | S0~S2047 All devices are non-latched.
T Timer TO~T2047 Default: T0~T2047.
c* Counter C0~C2047 Default: CO~C2047.
HC: HCO~HC63 )
HCIAC* 32-bit counter | AC: ACO~ AC55 2gfzi'\t/'i;§gr§:§:_'latche g
(AH10EMC) '
D device (bit):
D* Data reqister D0.0~D65535.15 Default: DO~D32767.
9 D device (word): At most 32768 devices can be latched devices.
D0~D65535
. Some are latched, and can not be changed.
Special data . . .
SR . SR: SR0~SR2047 Refer to the list of special data registers for more
register . .
information.
L Link register LO~ L65535 All devices are non-latched.
E Index register EO~E31 All devices are non-latched.

*Note: You can define the range of latched areas for T, C, HC and D and set the devices to be non-latched. Note that the
range should not exceed the available device range, and only 32768 D devices at most can be non-latched. For example,
you can set D50~D32817 or D32768~D65535 to latched area though the default range of latched areas is D0~D32767.

® Behavior of non-latched and latched devices

Device type

PLC action Non-latched Latched Output relay
Power: OFF—ON Cleared Retained Cleared
The output relay is cleared. Retained Retained Cleared
The state of the output relay is retained. Retained Retained Retained
The state of the
STOP The state of the output relay returns to . . output relay
l that before the PLC’s stobbin Retained Retained returns to that
RUN PPing- before the PLC’s
stopping.
The non-latched devices are cleared. Cleared Retained Cleared
The state of latched devices is retained. Retained Retained Retained
RUN—STOP Retained Retained Retained

2-5



AH Motion Controller — Motion Control Instructions Manual

Device type
PLC action Non-latched Latched Output relay
SM204 is ON. .
(All non-latched devices are cleared.) Cleared Retained Cleared
SM205 is ON. _ ,
(All latched devices are cleared.) Retained Cleared Retained
Default value 0 0 0

2.1.4. Input Relays (X)

® The function of the input

The input is connected to the input device (e.g. external devices such as button switches, rotary switches, number
switches, and etc.), and the input signal is read into the PLC. Besides, contact A or contact B of the input can be used
several times in the program, and the ON/OFF state of the input varies with the ON/OFF state of the input device.

® The input number (the decimal number)

For the PLC, the input numbers start from X0.0. The number of inputs varies with the number of inputs on the digital
input/output modules, and the inputs are numbered according to the order in which the digital input/output modules are
connected to the CPU module. The maximum number of inputs on the PLC can reach up to 8192, and the range is
between X0.0 and X511.15.

® The input type
The inputs are classified into two types.

1. Regenerated input: Before the program is executed, the data is fed into the PLC according to the states of the
inputs which are regenerated. For example, LD X0.0.

2. Direct input: During the execution of the instructions, the data is fed into the PLC according to the states of the
inputs. For example, LD DXO0.0.

2.1.5. Output Relays (Y)

® The function of the output

The task of the output is sending the ON/OFF signal to drive the load connected to the output. The load can be an
external signal lamp, a digital display, or an electromagnetic valve. There are three types of outputs. They are relays,
transistors, and TRIACs (AC thyristors). Contact A or contact B of the output can be used several times in the program,
but the output should be used only once in the program. Otherwise, according the program-scanning principle of the
PLC, the state of the output depends on the circuit connected to the last output in the program.

® The output number (the decimal number)

For the PLC, the input numbers start from X0.0. The number of outputs varies with the number of outputs on the digital
input/output modules, and the outputs are numbered according to the order in which the digital input/output modules
are connected to the PLC. The maximum number of outputs on the PLC can reach up to 8192, and the range is
between Y0.0 and Y511.15.

The output which is not practically put to use can be used as a general device.
® The output type

The outputs are classified into two types.
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1. Regenerated output: Not until the program executes the instruction END is the information fed out according to the
states of the outputs. For example, OUT Y0.0.

2. Direct output: When the instructions are executed, the information is fed out according to the states of the outputs.
For example, OUT DY0.0.

2.1.6. Auxiliary Relays (M)

The auxiliary relay has contact A and contact B. It can be used several times in the program. You can combine the control
loops by means of the auxiliary relay, but can not drive the external load by means of the auxiliary relay. The auxiliary
relays can be divided into two types according to their attributes.

1. For general use: If an electric power cut occurs when the PLC is running, the auxiliary relay for general use will be
reset to OFF. When the power supply is restored, the auxiliary relay for general use is still OFF.

2. For latched use: If an electric power cut occurs when the PLC is running, the state of the auxiliary relay for latched use
will be retained. When the power supply is restored, the state remains the same as that before the power electric cut.

2.1.7. Special Auxiliary Relays (SM)

SM: special auxiliary relays
Every special auxiliary relay has its specific function. Please do not use the special auxiliary relays which are not defined.

For function descriptions of each special auxiliary relay (SM), refer to Appendix 1: Special Auxiliary Relays Table of AH
Motion Controller - Standard Instructions Manual.

2.1.8. Data Registers (D)

The data register stores the 16-bit data. The highest bit represents either a positive sign or a negative sign, and the values
which can be stored in the data registers range from -32,768 to +32,767. Two 16-bit registers can be combined into a
32-bit register, i.e. (D+1, D) in which the register whose number is smaller represents the low 16 bits. The highest bit
represents either a positive sign or a negative sign, and the values which can be stored in the data registers range from
-2,147,483,648 to +2,147,483,647. Besides, four 16-bit registers can be combined into a 64-bit register, i.e. (D+3, D+2,
D+1, D) in which the register whose number is smaller represents the lower 16 bits. The highest bit represents either a
positive sign or a negative sign, and the values which can be stored in the data registers range from
-9,223,372,036,854,776 to +9,223,372,036,854,775,807. The data registers also can be used to refresh the values in the
control registers in the modules other than digital I/O modules. Please refer to ISPSoft User Manual for more information
regarding refreshing the values in the control registers.

The registers can be classified into two types according to their properties:

1. General-purpose register: If the PLC begins to run, or is disconnected, the value in the register will be cleared to zero.
If you want to retain the data when the PLC begins to RUN, you can refer to ISPSoft User Manual for more information.
Please notice that the value will still be cleared to zero if the PLC is disconnected.

2. Latched register: If the PLC is disconnected, the data in the latched register will not be cleared. In other words, the
value before the disconnection is still retained. If you want to clear the data in the latched area, you can use RST or
ZRST.

2.1.9. Special Data Registers (SR)

SR: special data registers.

Every special data register has its definition and specific function. The system statuses and the error messages are stored
in the special data registers. Besides, the special data registers can be used to monitor the system statuses.
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For function descriptions of each special data register (SR), refer to Appendix 2: Special Deta Registers Table of AH
Motion Controller - Standard Instructions Manual.

2.1.10.Link Registers (L)

The link register is mainly used in for automatic data exchange function. When the data exchange occurs between the
AH10EMC series PLCs, the link register can be used as the buffer.

The link registers LO~L65535 have 65536 words and can be used as the common auxiliary registers.

2.1.11.Stepping Relays (S)

The function of the stepping relay:

The stepping relay can be easily used in the industrial automation to set the procedure. It is the most basic device in the
sequential function chart (SFC). Please refer to ISPSoft User Manual for more information related to sequential function
charts.

There are 2048 stepping relays, i.e. S0~S2047. Every stepping relay is like an output relay in that it has an output coil,
contact A, and contact B. It can be used several times in the program, but it can not directly drive the external load.
Besides, the stepping relay can be used as a general auxiliary relay when it is not used in the sequential function chart.

2.1.12.Timers (T)

1. 100 millisecond timer: The timer specified by the instruction TMR takes 100 milliseconds as the timing unit.
2. 1 millisecond timer: The timer specified by the instruction TMRH takes 1 millisecond as the timing unit.
3. The timers for the subroutine’s exclusive use are T1920~T2047.

4. The accumulative timers are STO~ST2047. If you want to use the device-monitoring function, you can monitor
TO~T2047.

5. If the same timer is used repeatedly in the program, including in different instructions TMR and TMRH, the setting
value is the one that the value of the timer matches first.

6. If the same timer is used repeatedly in the program, it is OFF when one of the conditional contacts is OFF.

7. If the same timer is used repeatedly in the program as the timer for the subroutine’s exclusive use and the
accumulative timer in the program, it is OFF when one of the conditional contacts is OFF.

8. When the timer is switched from ON to OFF and the conditional contact is ON, the timer is reset and counts again.

9. When the instruction TMR is executed, the specified timer coil is ON and the timer begins to count. As the value of the
timer matches the setting value, the state of the contact is as follows.

Normally open (NO) contact ON

Normally closed (NC) contact OFF

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more
information.

2.1.13.Counters (C)

The function of the counter:

Each time the input switches from OFF to ON, the value of the counter increases by one increment. When the value of the
counter matches the setting value, the output coil is ON. You can use either the decimal constant or the value in the data
register as the setting value.
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The 16-bit counter:

1.

Setting range: 0~32,767 (The setting values 0 and 1 mean the same thing in that the output contact is ON when the
counter counts for the first time.)

For the general-purpose counter, the current value of the counter is cleared when there is a power cut. If the counter is
the latched one, the current value of the counter and the state of the contact before the power cut will be retained. The
latched counter counts from the current value when the power supply is restored.

If you use the instruction MOV or ISPSoft to transmit a value bigger than the setting value to the current value register
CO0, the contact of the counter CO will be ON and the current value will become the same as the setting value next time
X0.1 is switched from OFF to ON.

You can use either the constant or the value in the register as the setting value of the counter.

. The setting value of the counter can be a positive or a negative. If the counter counts up from 32,767, the next current

value becomes -32,768.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.

2.1.14.32-bit Counters (HC/AC)

HC: The 32-bit general-purpose addition/subtraction counter

AC: The 32-bit counters used specifically for motion axis. The function of AC is the same as that of HC

1.
2.

Setting range: -2,147,483,648~2,147,483,647

The switch between the 32-bit general-purpose addition counters and the 32-bit general-purpose subtraction counters
depends on the states of the special auxiliary relays SM621~SM684. For example, the counter HCO is the addition
counter when SM621 is OFF, whereas HCO is the subtraction counter when SM621 is ON.

You can use either the constant or the value in the data registers as the setting value of the counter, and the setting
value can be a positive or a negative. If you use the value in the data registers as the setting value of the counter, the
setting value occupies two consecutive registers.

For the general-purpose counter, the current value of the counter is cleared when there is a power cut. If the counter is
the latched one, the current value of the counter and the state of the contact before the power cut will be retained. The
latched counter counts from the current value when the power supply is restored.

If the counter counts up from 2,147,483,647, the next current value becomes -2,147,483,648. If the counter counts
down from -2,147,483,648, the next current value becomes 2,147,483,647.

Refer to Chapter 5: Understanding Common Devices of AH Motion - Operation Manual for more information.

2.1.15.Values and Constants (K, 16#)

The PLC uses four types of values to execute the operation according to different control purposes. The functions of these

values are illustrated as follows:

1.

Binary number (BIN)

The PLC adopts the binary system to operate the values.
Decimal number (DEC)

The decimal number in the PLC is used as

® the setting value of the timer (T) or the setting value of the counter (C/HC). For example, TMR CO 50 (constant K).
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® the device number. For example, M10 and T30 (device number)

® the number before or after the decimal point. For example, X0.0, Y0.11, and D10.0 (device number).

® the constant K: It is used as the operand in the applied instruction. For example, MOV 123 DO (constant K).
3. Binary-coded decimal (BCD)

A decimal value is represented by a nibble or four bits, and therefore sixteen consecutive bits can represent a
four-digit decimal value.

4. Hexadecimal number (HEX)
The hexadecimal number in the PLC is used as

® the constant 16#: It is used as the operand in the applied instruction. For example, MOV 16#1A2B DO
(hexadecimal constant).

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more
information.

2.1.16.Floating-point Numbers (F, DF)

The floating-point numbers are represented by decimal points in ISPSoft. For example, the floating-point number of 500 is
500.0.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more
information.

2.1.17.Strings (“$"”)

What strings can process are ASCII codes (*1). A complete string begins with a start character, and ends with an ending
character (NULL code). If what you enter is a string, you can enter 31 characters at most, and the ending character 16#00
will be added automatically in ISPSoft.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more
information.

2.1.18.Pointers (PR)

® |SPSoft supports the function blocks. When the symbol declaration type is VAR _IN_OUT, and the data type is
POINTER, the symbol will be assigned as pointer registers (PR). The value in the PR can refer directly to the value of
device X, Y, D, or L, and the PR can also refer to the symbols with addresses which are automatically allocated by
ISPSoft.

® You can declare 16 pointer registers in every function block: PRO~PR15 or PR0.0~PR15.15.

2.1.18.1 Pointer Registers of Timers (T_Pointer) (TR)

® [SPSoft supports the function blocks. If you want to use the timer in the function block, you have to declare a pointer
register of the timer (TR) in the function block. The address of the timer is transmitted to TR when the function block is
called.

® When the symbol declaration type is VAR_IN_OUT, and the data type is T_POINTER, the symbol will be assigned as
TR. The value in the TR can refer directly to the value of device T or the symbols which are assigned as timers by
ISPSoft.

® You can declare 8 pointer registers of the timers in every function block: TRO~TR?.
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If you want to use an instruction in the function block, and the timer is supported among the operands, you have to use
the pointer register of the timer.

2.1.18.2 Pointer Registers of 16-bit Counters (C_Pointer) (CR)

ISPSoft supports the function blocks. If you want to use the 16-bit counter in the function block, you have to declare a
pointer register of the 16-bit counter (CR) in the function block. The address of the 16-bit counter is transmitted to the
CR when the function block is called.

When the symbol declaration type is VAR _IN_OUT, and the data type is C_POINTER, the symbol will be assigned as
CR. The value in the CR can refer directly to the value of device C or the symbols which are assigned as 16-bit
counters by ISPSoft.

You can declare 8 pointer registers of the 16-bit counters in every function block: CRO~CR7.

If you want to use an instruction in the function block, and the counter is supported among the operands, you have to
use the pointer register of the 16-bit counter.

2.1.18.3 Pointer Registers of 32-bit Counters (HC_Pointer) (HCR)

ISPSoft supports the function blocks. If you want to use the 32-bit counter in the function block, you have to declare a
pointer register of the 32-bit counter (HCR) in the function block. The address of the 32-bit counter is transmitted to the
HCR when the function block is called.

When the symbol declaration type is VAR_IN_OUT, and the data type is HC_POINTER, the symbol will be assigned
as HCR. The value in the HCR can refer directly to the value of device HC or the symbols which are assigned as 32-bit
counters by ISPSoft.

You can declare 8 pointer registers of the 32-bit counters in every function block: HCRO~HCR?.

If you want to use an instruction in the function block, and the 32-bit counter is supported among the operands, you
have to use the pointer register of the 32-bit counter.

Refer to Chapter 5: Understanding Common Devices of AH Motion Controller - Operation Manual for more

information.
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2.2 Motion Control Devices

Motion control devices are manly used for configuring parameters for motion axis. In most applications, you can set up
axis parameters in ISPSoft software, which is a convenient environment for users. Axis parameters required for
configuring motion control on axis are defined as Structures. A Structure is a data type applicable to group the data
elements together. You can refer to ISPSoft User Manual for the operation of using structures.

2.2.1 Parameters for Motion Axes: Structure

For AH Motion CPUs, the applicable structure for setting up axis parameters is AXIS_REF. The below table can be used
in case there is a need to change axis parameters by modifying specific data registers. The detailed explanation also
helps you to have a proper understanding of the axis parameters.

® The axis parameters for motion axes

AXIS_REF Description
Factory setting
Members Data type Function Setting range
Ll el (Default)
Parm_setting WORD | Setting the parameters of the axis specified | Bit 0~bit15 0
Pulse_of 1Rev DINT Numbgr of pql§es it takes for the motor of 1~99999999 10,000
the axis specified to rotate once pulses/revolution

Parm_setti
na 32 DINT ) 1~1000000

9 Distance generated after the motor of the )

axis specified rotate once Userunit/ 10,000

Pulse_of _ luti
1Rev 64 | LREAL revolution
Maxi

Sa;;rggm %2 DINT Maxi d (V hich th i
_ amrpu;n Sfete (Vmax) at which the axis 0~2.147,483,647 | 100,000
Max S specified rotates
d1- %64 | LREAL
Start
pe?ed_up_s 32 DINT s oy hich th .

tart.-fL.despetzet (Veias) at which the axis 0~100,000 0

Start_up_s specified rotates
peed_f 64 LREAL
JOG
4 - l32 | DINT 0~(2¥'-1) 5,000
T 1 JOG speed (Vyoc) at which the axis

arget_ specified rotates 0~1.7976931348*
G_speed_ |64 | LREAL 308 5,000
f (10°%)
Homlng'_speed DINT Speed (Vrr) at which the axis specified 0~2,147 483,647 | 2,000
_for_switch returns home (0.1RPM)

. Speed (Vcr) to which the speed of the axis

Homing_speed

for zgr_o P DINT specified decreases when the axis returns | 0~2,147,483,647 100
T home (0.1RPM)
Homing_positio DINT Home po.sition of the axis specified _(231)~(231_1) 0
n (User Unit)
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AXIS_REF Description
. . Factory setting
Members Data type Function Setting range
Ll 2 (Default)

Max_AcceIerate INT Ma.X|mum acceleration time (TACC); 0~1,000 ms 500
_time unit: ms
Ma?(_DeceIerat INT Ma.X|mum deceleration time (TDEC); 0~1,000 ms 500
e_time unit: ms
Target_cm
d_position |32 DINT _(231)~(231_1)
1 Target position of the axis specified 0
Target_cm (User Unit)
d_position |64 LREAL (+01£976931348
f *(1077)
Target_cm 31
d_speed1 32 DINT _ _ B 0~(27'-1)

Speed at which the axis specified rotates
Target_cm (User Unit) 0~1.7976931348* |0
d_speed_f 64 LREAL (10308)
Current_c
md_positio | 32 DINT (2")~(2%'-1) 0
n_UU

Present command position of the axis
Current_c specified (User Unit) (+)
md_positio |64 | LREAL 1.7976931348* |0
n_UU_f (10%%8)
Current_a
ctual_spee |32 DINT 0~(2*'-1) PPS 0
d

Present command speed of the axis
gﬂgf r;tp?:e specified (User Unit'S) 0~1.7976931348*
d_UUpers |64 LREAL (10°%) 0
Position_Lim_P 0~1.7976931348*
osiive '~ | LREAL | Positive dirction position limit (User Unit) (10 2,147 483,647
Position_Lim_N ~- *
egative f LREAL | Negative dirction position limit (User Unit) ?1 0310.%976931348 2,147,483,647
Max_Accelerati 0~1.7976931348*
0:)}_ coeleral || REAL | Maximum Acceleration (User Unit /S?) (10°%%) 1,000
Target_cmd_Ac Target acceleration of the axis specified 0~1.7976931348*

_CmMd_ 1,000

celeration_F LREAL (User Unit /S?) (10%%8)
Max_Decelerati 0~1.7976931348*
on f LREAL | Maximum Dcceleration (User Unit /S?%) (10°%%) 1,000
Target_cmd_De LREAL Target deceleration of the axis specified 0~1.7976931348 200,000

celeration_f

(User Unit /S?)

(10308)
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AxisStatus*'

below

AXIS_REF Description
Factory setting
Members Data type Function Setting range
Ll el (Default)
Target_cmd_Je LREAL Target jerk of the axis specified 0~1.7976931348* 0
rk_f (User Unit /S°) (10°%8)
Max_position_o Maximum position of rotational axis
= = 0~2,147,483,647 |2,147,483,647
f_Rotary_Axis_f | ~LREAL (User Unit )
Min_position_of Minimum position of rotational axis
- L -2,147,483,647~0 |-2,147,483,647
_Rotary_Axis_f LREAL (User Unit )
Current Axis e Please refer to the
- - WORD | Axis error code error code tables |0
rror_code . .
in appendix A.
Egear_ratio_Nu INT Electronic gear ratio of the axis specified 1~99.999 999 128
merator (Numerator)
Egegr_ratlo_De INT Electron_ic gear ratio of the axis specified 1~99.999.999 1
nominator (Denominator)
Users can set the
Electrical_zero DINT Electrical zero of the axis specified value according to |0
their needs.
StateMachine_ | \vorn State of the designed axis Refer to the table |,

*1: State of the designed axis

Axis number Description
2 Disabled
3 Standstill
4 Homing
5 Stopping
6 ContinuousMotion
7 SynchronizedMotion
8 DiscreteMotion
9 Coordinated
10 CoordinatedHalt
11 CoordinatedStop
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2.3 EtherCAT Symbols

The EtherCAT symbols are used to read states of EtherCAT slave. The symbols can be seen from the EtherCAT symbol
table in the ISPSoft software.

L Default
EtherCAT Symbol Data type Description Range settings
The EtherCAT slave address
eCAT_Dis.SlaveAddress...] WORDI[199] | that disconnected 0~9999 0
(n=0~198)
The number of EtherCAT
eCAT _Dis.Count WORD slave address that 0~ (2"°%1) 0
disconnected

2.4 Symbols

During the process of developing a traditional program for a PLC, it generally takes much time to manage device
addresses. Besides, managing or debugging the program in a big project is a burden on users. As a result, the concept of
symbols in a high-level programming language is introduced into IEC 61131-3. A device in a PLC can be represented by a
symbol, and a device can be automatically assigned to a symbol. The time of assigning devices is saved, a program is
more readable, and the efficiency of developing a program increases. Variables in ISPSoft are called symbols. As a result,
variables are the same as symbols in terms of meaning in this manual.

2.4.1 Application of Symbols

A symbol has to be declared before it is used. There are two types of symbols. They are global symbols and local symbols.
The global symbols in a project can be used in all the POUs* in the project, and the local symbols in a project can only be
used in the POU in which the local symbols are declared. Besides, the identifier of a local symbol in a POU can be the
same as the identifier of a local symbol in another POU. However, if the identifier of a local symbol declared in a POU is
the same as the identifier of a global symbol, the system will automatically regard the local symbol declared in the POU as
a local symbol.

*Note: For further explanations regarding a POU, refer for ISPSoft User Manual.

2.4.2 Classes

Symbols can be classified into four classes. The characteristics of these four classes are described below.

® VAR - General symbol

The symbols of this class are for general operations only. The significance of a symbol of this class depends on the
data type of the symbol.

® INPUT - Symbol used as an input pin of a function block

A symbol of this class is used as an input pin of a function block. It can only be declared in the function block. If a
function block is called, the symbols of this class can receive the input values sent by the caller. Besides, in a ladder
diagram, the symbols of this class are put at the left sides of function blocks, and the pins which receive the input values
sent by the caller are assigned to the symbols of this class.

® OUTPUT - Symbol used as an output pin of a function block

A symbol of this class is used as an output pin of a function block. It can only be declared in a function block. After the
execution of a function block is complete, the operation result will be sent to the caller through the symbols of this class.
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Besides, in a ladder diagram, the symbols of this class are put at the right sides of function blocks, and the pins which
send the operation results to the caller are assigned to the symbols of this class.

® INOUT - Symbol used as a feedback pin of a function block

A symbol of this class is used as a feedback pin of a function block. It can only be declared in the function block. Please
refer to the following example. When the function block is called, the caller sends the value in D1 to DT_IO, which is a
symbol of the INOUT class. After the operation comes to an end, the final value of DT_IO is sent to D1. Besides, in a
ladder diagram, the symbols of this class are put at the left sides of function blocks.

FE_DT

—En Enol- Function Block (FB_DT)
DT_IN DT_OUT|_ VAR

{OT_I0

INPUT QUTPUT

o (o
oor PROCESS

| D1 t::::j DT IO t::

2.4.3 Data Types

The data type of a symbol determines the format of the value of the symbol. Suppose there are two symbols VAR_1 and
VAR_2. The data type of VAR_1 is BOOL, and the data type of VAR _2 is WORD. If VAR_1 and VAR_2 are used in a
program, VAR 1 will represent a contact, and VAR_1 will represent a 16-bit device which can be involved in arithmetic
operation or transferring the data.

The data types supported by ISPSoft are listed below.

Function

Data type Name Description Program block

A Boolean value represents the state of a
BOOL Boolean v v
contact, could be TRUE or FALSE.

WORD Word Bit string of length 16. 4 4
DWORD Double Word Bit string of length 32. 4 v
LWORD Long Word Bit string of length 64. v v
UINT Unsigned integer 16-bit data. v 4
UDINT -Unsigned double 32-bit data. v v
integer
INT Integer 16-bit data 4 v
DINT Double integer 32-bit data. 4 v
LINT Long Integer 64-bit data. 4 v
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Function

Data type Name Description Program block

32-bit data; applicable to single width
REAL Real numbers. ) o ) v v
floating-point instructions.

64-bit data; applicable to double width
LREAL Long reals ) o ) v 4
floating-point instructions.

CNT Counter 16-bit counter value or 32-bit counter value. v v

TMR Timer 16-bit timer value. v v

If a symbol is declared as an array, the size of
ARRAY Array an an:r.ay and an arra.y data type must be v v
specified. (An array is composed of 256

elements/members at most.)

String Character string Variable-length single-byte data string 4 v

2.4.4 Using instructions, Devices and Symbols

A device is assigned to a symbol according to the data type of the symbol. You can set the initial value of a symbol. After
the program in a project is downloaded to a motion controller, the initial values of the symbols will be written into the
devices assigned to the symbols if the program is scanned for the first time.

The principles of assigning devices to symbols are as follows.

® You can assign devices to the global symbols and the local symbols declared in the POUs which are programs. The
system can also automatically assign devices to the global symbols and the local symbols declared in the POUs
which are programs.

® If alocal symbol declared in a function block is not a symbol of the VAR class, the system will automatically assign a
device to the symbol, and you can not assign a device to the symbol.

® The devices assigned by the system are usable devices. (You can set a range of devices which can be assigned
automatically.)

® If a symbol is declared, the device assigned to the symbol, the data type of the symbol, and the initial value of the
symbol must be compatible with one another.

The relation between the data types and the device types which can be assigned is described below.

AH Motion Controller CPU
Data type
Device assigned by users Device assigned by the system
BOOL Contact M/SM or bit in the device X/Y (*3) Contact M/SM
WORD D w
DWORD D w
LWORD D w
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AH Motion Controller CPU
Data type
Device assigned by users Device assigned by the system
UINT D w
UDINT D w
INT D w
DINT D w
LINT D w
REAL D w
LREAL D w
CNT C C
TMR T T
"The devices assigned to a symbol whose data type is ARRAY depend on the array type specified. An
ARRAY array is composed of the devices starting from the device assigned by users or the system, and the
number of devices in an array conforms to the size of the array.
String N/A

*1. Please refer to ISPSoft User manual for more information about setting a range of devices which can be assigned
automatically.

*2. A symbol representing a function block definition has a special significance. Please refer to ISPSoft User manual for
more information.

*3. X0.0 and Y0.1 are bits in the word devices X and Y. Please refer to ISPSoft User manual for more information.

2.4.5 Modifying a Symbol with an Index Register

You are allowed to use index registers (E device) in ISPSoft to modify a symbol. The E devices are like general 16-bit data
registers.You can write data into the E devices and read data from the E devices freely. If a E device is used as a general
register, it can only be used in a 16-bit instruction. The modification of a symbol by an index register is represented by the
format: Identifier@Index register. If an E device is used to modify an operand, it can be used in a 16-bit instruction or a
32-bit instruction.

Please refer to the program below. The device assigned to VAR_0 is DO. The data stored in an index register indicates the
offset for the symbol which the index register modifies. If the value in the index register EO is 2, VAR_0@ EO indicates that
2 is added to the device address (D0) assigned to VAR _0, that is, VAR_O0@EDO represents D2. If MO is ON, the value in EO
will be 2, the value in E1 will be 3, and the value in D2 will be moved to D103.
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W Progl [E=8[E=R*>=
Local Bwmbols
Class Tdentifiers Address Tyre... Tnitial Value Hentifier Corament...
WORD

Network 1 =
% (0] MOV
| "
I
i DI Eo
MOV
En
i Dl_El
MOV
En
VAR _Q@EDL]S Dl Diod@EL

-
4| | »

Besides, if the value in an index register is changed, the device which actually operates differs from the original device. As
a result, if the original device is not used in the program, the final value in the original device is retained. In the figure
below, if the value in EOQ is 3, the value in D2 will be moved to D103. When the value in EO is changed from 3 to 4, the
value in D2 will be moved to D104, and the value in D103 will remain unchanged.

W Progl =8 Ee
Local Swmbols
Class [entifies Addess Tyre.. Initial Value Hentifier Comment...
4 |VAR WAE_0 Do WORD 0
M1 Do
| | En il
||
] DL _E0
Network 2
M2 Doy
N =
4438 Dl _m =
Network *
MO hieih
| | En
| O
als D _El
Mo
En
VAR_D@EL —JS Dl DI00@ED
‘ I - r

2-19




AH Motion Controller — Motion Control Instructions Manual

*1

*2.

. The data stored in an index register indicates the offset for the device which the index register modifies. If the system

automatically assigns a device to a symbol, the use of an index register to modify the symbol will cause the program to
be executed incorrectly because users do not know which device is assigned to the symbol.

If you want to assign index registers to symbols, you have to specify device addresses and data types.

2.5 Data Type Unit (DUT): ENUM

You can also use the data type unit (DUT) for enumeration (ENUM). ENUM is a derivative data type which defines the
ENUM symbol with its elements and the associated values. You can specify the initial value to an element, and use one of

the enumerated values in the associated elements list. The list defines an ordered set of values in series, starting with the

first element and ending with the last one. You can use the same element in different ENUM symbols.

The rules for specifying the elements and the values for an ENUM symbol:

If elements are not specified, the initial value will be 0, and following 1, and etc.

When elements are specified with initial values, the initial value of the element will be changed. The enumerated
values before the element is defined with an initial value remain unchanged. For example, 0, 1, 2 (not defined),
35(the defined initial value), 36, 37, and etc.

Another example when the element is defined twice: 0, 1, 2 (not defined), 35(first defined value), 36, 70(second
defined value), 71, and etc.

The two setting methods:

w# DUT (oo s

>
Mame | DUT_EMNUM Data Type | INT -
| Element walue Via table
red
blue 4
green G
4 !

ws DUT (oo ==

0001 TYPE DUT_ENUM : -
goo2

0003 red:=2, blue:=4, green:=&

ooo4 ) INT: Via texts
0005 END TYPE
0006 -
o0oa7

0008

You can refer to Appendices of this manual for a list of Enumerations. For more information about the software operation,
refer to ISPSoft User Manual.
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2.6 Instructions

Instructions used for the AH Motion products include standard instructions and motion control instructions.

For information of standard instructions, refer to AH Motion Controller — Standard Instructions Manuals.

2.6.1 Categories of Motion Control Instructions

Categories Type Function Group Description

Positioning on single axis

Velocity control on single axis “MC ”
Motion Torque control on single axis PLCopen-based motion control
Single-axis Motion Control X X - instructions
Instructions Synchronized control on single axis “DFB
Manual operation on single axis Delta-defined motion control
instructions

. . Administrative functions on single
Administrative

axis
G-codes Numerical Control
Motion
Multi-axis Motion Control Group Motion Coordinated Control
Instructions
. . . . M-codes
. . Administrative functions on multiple . . ,
Administrative Administrative functions on
axes .
G-codes and group motion
. . ) High speed counters, high
- . . . Supporting functions for configuring ) )
Augxiliary Instructions Administrative speed timers, high speed
the system .
capture and comparison and
. . Supporting functions for setting the
Network instructions Administrative pporiing g Motion network settings

networks

2.6.2 List of Motion Control Instructions
m Columns

1 2 3

4
| | !

FBIFC Name Graphic expression Description
MC_Movedksolute

En Eno

Axis Done

Exeqm B"Tsy MC_MoveAbsolute

(ContinucusUpdate Active controls the axis to

Position Abort i
move to the specified

FB | MC_MoveAbsolute .
- Velocity Ervor absolute target

Acceleration ErorD position at a specified

Deceleration behavior.

Jeck

Direction

BufferMode
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ltems provided in the table

FB: Function block; FC: Function

1 FB/IFC For further explanations of Program(PROG), Function block(FB), and Function (FC), refer to
ISPSoft User Manual.
The name of the instruction
2 |Name “MC_": PLCopen-based motion control instructions
“DFB_": Delta-defined motion control instructions
Graphic . . . . .
3 . The graphic expression used in the ladder diagram in the software
expression
4 | Description The function description of the instruction

® Single-axis Motion Control Instructions

For instruction details, refer to 3.2 PLCopen-based Motion Control Instructions and 3.3 Delta-defined Motion Control

Instructions

H  Motion
FB/FC Name Graphic expression Description
MC_ Home
En Eno
Lrls Dione
Erecute Busy MC_Home controls
FB MC_Home Fosition Artive the axis to perform the
HomeMode Cornmand Ahorted homing operation.
Bufteddode Error
Errex D)
M Stop
En Ene
Als Dione
FB MC._Stop Executs _ BU_SF MC_Stop decelerates
- Deceleration Active an axis to a stop.
Jeck Cornrnand Sborted
Ervor
Errex D)
M _Halt
En Ene
Als Dione
Execnte Busy
FB MC_Halt Decelemtion Artive MC_Halt halts an axis.
ek Cormnrmand Akrted,
Bufferhdode Ervor
ErronID
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FB/FC Name Graphic expression Description
M Mowebbsolute
En Eno
Sorls Done
E}{E@m BU_SF MC_MoveAbsolute
%@u@mUp:late AV controls the axis to
- MC MoveAbsolute PO‘Slﬂt.:ln Command A borted move to the specified
- Welocity Eiror absolute target
Arceleration Error[D position at a specified
Decelertion behavior.
JTerk
Dirertion
Bnffexhdode
M MoveRelative
En Eno
Sorls Done
Execute Busy MC_MoveRelative
ContinuousUpdate Active controls the axis to
FB MC_MoveRelative Distance Command Aborted move a specified
Welocity Error relative distance with a
Acceleration Error[D specified behavior.
Decelertion
JTerk
Buffexhode
M Movesdditive
En Ene
Loz Dione
Execute Busy MC_MoveAdditive
ContinnonsUpdate Ative controls the axis to
FB | MC_MoveAdditive Distance Commandhorted move an additional
Velocity Exror distance at a given
Jecation BrrorID speed and
Develecation acceleration.
ek
Bnffexhode
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FB/FC Name

Graphic expression

Description

MC MeoveSuperimposed

En Eno
Az Dione MC_Superimposed
Frecute Busy controls the axis move
ContinnonsUpdate Artive a relative
FB MC_MoveSuperimposed Dis tance Cornmand Abored superimposed
Velocity Error distance at a specified
Jeration Eerox D) .behavi'or while the axis
Dereleration CoveredDistance s moving.
Jegk
MC_Haltsuperimposed
En. Eno MC_HaltSuperimpose
s Done d halts all
FB | MC_HalfSuperimposed Brecne sy superimposed motions
Deceleration Actie of the axis without
Jeck Cornmmand Aborted aborting the previous
B superimposed motion.
Error Il
M Movehelocity
En Eno
ARIS In¥elocity MC_MoveVelocity
Execute Busy performs velocity
ContinuousUpdate Acte control on an axis in
FB MC_MoveVelocity Veloctty Command Aborted the position mode with
Arceleration Biror a specified behavior
Deceleration Bavor D and an average
Jeck velocity.
Dirertion
Bunffexhode
M VelocityDontool
En Enc|
FIS In¥Velocity | MC_VelocityControl
Execute Busy} performs velocity
Continuouslpdate ACTE} control on an axis in
FB |MC_VelocityControl Welocity Comrmand Aborked | the velocity mode with
Arceleration Birrox| a specified behavior
Deceleration BmverIDN] and an average
Terk velocity.
Direction
BnffexMode

2-24




Chapter 2 Devices, Symbols and Instructions

FB/FC

Name

Graphic expression

Description

FB

MC_TorqueControl

MC_TorqueContrel

Sis InTomque
Exrecnie Busy
ComtimmonsUpdate Active
Teowmque Cornrnand fharted
TorqueRamp Eirrerr
Welocity Eirree D)
SrEleration

Diereleration

Jerk

Dlirertion

Buffeddode

MC_TorqueControl
controls the torque by
using the Torque
Control Mode of the
applied servo drive.

FB

MC_Camin

MC Camnln
En Eno
Master InSyne
Sl EndOfProfile
Exernte Busy
ContinonsUpdate Ltive
Carn Takle Cormnroand Aborted
Prriodir: Eirroe
Masterfhsolote B ID
Sledbsolite
M terDffset
Sl et
Mastenscaling
slareEcaling
MasterStartDistimoe
MasterSynePosition
LctivationPosition
Sctivationhode
Starthlode
Welocity
Loreleration
Dereleration
Jerk
Mastert alueSounoe
Buffedode

MC_Camin performs
cam operation by
engaging the cam.
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FB/FC Name Graphic expression Description
M CamnCt
En Eno
e Done Cam operation is
EB MC_CamOut Execute Busy ended for the axis
Cornrnand Ahorted specified with the input
Frror parameter.
Error Il
M Gearln
JEn Eno
IMlaster IntCrezar
1olave Busy
{Execute AV MC_Gearln
{ContinuonsUpdate Abort establishes the gear
FB MC_Gearln JRatichhomnerator Error relation (velocity)
JRaticDenorninator Error[D between master and
IMasterValueSone slave axis.
JAcceleration
JDecelermtion
Jek
JBufferMode
MZ GeardJnt
En Eno MC_GearOut
Slave Dene disconnects the gear
FB MC_GearOut Extecute Busy relation (velocity)
Cornrnand Aborted between master and
Borvor slave axis.
ErroreID
MZ_PhasingAbsclote
En Eno
Mazter Dene
Slave BU_SF MC_PhasingAbsolute
Execute Active shifts the phase of the
FB MC_PhasingAbsolute Fhaseshift Abort master axis virtually by
WVelocity Error a specified absolute
Acceleration Errce [0 phase shift value.
Decelertion LbsolotePhaseShift
Jeck
Buffexhode
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FB/FC Name Graphic expression Description
MC_PhasingRelative
En Eno
Ml e Done
Slave BU_SF MC_PhasingRelative
Eicecute _ fctive shifts the phase of the
FB MC_PhasingRelative Fhasehift Abort master axis virtually by
Welocity Error a specified relative
Arrelermation BrrorID phase shift value.
Decelertion Conered PhaselShift
Jerk
Buffexhode
®  Administrative
F%IF Name Graphic expression Description
MC Power
En Eno
foris Satus MC_Power enables or
FB | MC_Power Enakle Busy disables the
EnahlePositive Active corresponding servo
EnableMegative Buror axis.
Mode Error Il
M SetTonquelimit
En _ Eno MC_SetTorqueLimit
FARS Status instruction limits the
Enable Busy
FB | MC_SetTorqueLimit I Fror torque output from the
CEI Servo Drive through
FositivelValue Eirror D) the torque limit function
MesativeEnahkle of the Servo Drive.
Magativehaloe
MC_SetPosition
En _ Eno MC_SetPosition
A Done changes the current
FB | MC_SetPosition Extecute Busy position by shifting the
Fosition Biror coordinate system of
Felative Erroe D) an axis.
Execntiontdodes
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F%’ 7 Name Graphic expression Description
MC Setverdde
Fn Eno MC_SeOverride
Bz Erahled changes the velocity
FB |MC SetOverride Frakle Busy override factor so as to
elFactor Error change the target
AorFactor ErrorlD velocity of a motion

axis.

En Eno
i This instruction reports
ARIS alid
FB |MC_ReadActualPosition Enakle Busy the actual axis position
Frror continuously when
o Enable is set.
Fosition
M _EeadActualVelocity
En Eno
Al Walid This instruction reports
FB | MC_ReadActualVelocity Enable Busy the actual axis velocity
Frrewr continuously when
ErrorlD Enable is set
Velocity
MC FeadActual Torque
En Eno
Al Salid This instruction reports
FB |MC_ReadActualTorque Enakle Busy the axis torque
Frror continuously when
o Enable is set.
Tonque
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FB/F

Name

Graphic expression

Description

FB

MC_ReadStatus

MC_EeadStatos

Eno
Walid
Busw
Errox

Erexr D
ErrcnStop
Dizakled
SHOppIng
Homing
Standsll

Discreteld oticn
CemtinonsModion
SyncMotion
Coopdinated
Coordinated Stop
CoodinatedHalt

MC_ReadStatus reads
the state of the axis
and indicates it at the
outputs.

FB

MC_ReadMotionState

MC_EesdMotionstate

Eno
Walid
Busw
Eirrenr

Erex D

ComstantVelocity
Acrelerating
Decelerating

DirectionPositive

DirecticnMesative

This instruction reports
details of the axis
status relating the
on-going motion
behavior

FB

MC_ReadAxisError

MC_EeadAxisBrror

Enable

Enc
Walid
Busy
Eirror

Ereoe D

AxizEmworID

MC_ReadStatus reads
the state of the axis
and indicates it at the
outputs.

FB

MC_Reset

M _Reset

Exernie

Diome
Busw

Erren D

MC_Reset clears
axis-related errors
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F%IF Name Graphic expression Description
M TemchProbe
En Eno
FuRis Done MC_TouchProbe
TrigzerInput Busy
captures and records
FB | MC_TouchProbe
- Enecute Cornrnand Aborted an axis position when
WindowUnly Erroxr a trigger event occurs.
FicstPosition EnorID
LastPosition EecordedPosition
MC_abortTrigger MC_AbortTrigger
En Eno aborts instructions
Larls Done : :
FB | MC_AbortTrigger iy L 5 which are intended to
nzzernput uEyY capture trigger events
Error[D MC_TouchProbe).
DFE_Axisnetting]
En Enc
A3 Done DFB_AxisSetting1
Execnte Busy :
FB |DFB_AxisSetting1 v sets motion
S Brror parameters for the
Whias Error[D specified axis.
Tare:
Tdex
DFE_Axizieting?
En Enc
baris Dene DFB_AxisSetting2
FB | DFB_AxisSetting2 Extecute Busy sets motion
Venrve Error parameters for the
PulseRerr BrrenlD specified axis.
DistanceRey
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FB/F

c Name Graphic expression Description
DFE_InputPolaty
JEn Eno
JEnakle Walid
000 Pa0 Pl X0 00
JE0 01_Pel Fzl 001
0 P2 Pg2 X0 02
JED 03 _Fg3 Fz3 30 03
JEO 08 mpgds mopgds X008
JE0 09 mpeB mpeb_ X0 09
JE0 10 Dogd Diogd 0 10 DFB_InputPolarity
[0 11 Dogs Diogh 0 11 sets the polarity of
FB | DFB_InputPolarity 150 12 Diogh Dol 30 12 inputs and reads the
b0 13 Deat Dozl X0 13 states of these input
014 _Dog2 Dog?_30_14 terminals.
D 15 Dogs Diogd X015
| EARRN Maor_21_00
| EAN| Mer 21 _01
] EA R Mor 31 02
| EARNE Meor 21 _03
] EARY Maor 3104
| AR Meor 21 04
By
DFE_CaratultiFead
En Eno
CamTakeld Valid DFB_CamMultiRead
FB |DFB_CamMultiRead Enable Birror reads cam points from
ReadStarFointto ErrorlD) the specified motion
Readémount MastexPosition axis.
SlavePosition
DFE_CamhultiW tite
En Eno
Emﬁbﬂd E‘m DFB_CamMultiWrite
S Erue sy writes cam poinst to
FB | DFB_CamMultiWrite Wittt artPainto Bivor the specified cam
WriteArnoumnt Error[D curve
MazsterPosition
wlavelosition
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F%IF Name Graphic expression Description
DFB_CharaChurvel
En Eno
sl Done
Execute Busy
MLength P Error DFB_CamCurve2
SLength F EaerlD creates cam curves
FB |DFB_CamCurve2 SSyneLength P SyncBesin which are mainly used
SSyneRatio S End in rotary cut and flying
ManRatio saw applications.
Flusikiigh
B A e
(Comoatenate
DFE_CaraCurel Tpdate?
En Eno DFB_CamCurveUpdat
Frernte Done €2 updates the cam
FB |DFB_CamCurveUpdate2 Slave sy operation with the
Update] Yiately Brror modified cam profile in
BrrorlD the next cycle.

® Multi-axis Motion Control Instructions

For instruction details, refer to 3.3 Delta-defined Motion Control Instructions

B Motion
FB/FC Name Graphic expression bl
n
DFE_GronpisoodeRun
JEn Ena
1ot Dione DFB_GroupGcodeRu
15eedelDd Busy n performs G-code
FB |DFB_GroupGcodeRun | T— Abored motion on the axis
Filter Eiror group specified by
Bre D GcoupNum.
Enllome

FB

DFB_GroupAbsLinear

DFE_GroupdhsLinear

En Enc
CrecnpMurn Dlone
Execute Busy
Position Lrtive
Welocity LAborted
Bufferhode Error
TrmaiticrnMode Eirrew D)

DFB_GroupAbsLinea
r controls the axis
group to perform
linear interpolation to
move to the specified
absolute target
position.
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FB/FC Name Graphic expression Descriptio
n
DFB_GronpRellinear
En Fino DFB_GroupAbsLinea
pHum Dene r controls the axis
Execute Busy
FB |DFB_GroupRelLinear i Ak group to perform
L ance ME linear interpolation to
Welocity Aborted move to the specified
Eufferhode Error relative distance.
Transitiomhode Error D
DFB_GroupdibeCircnlas
JEn Eno
JGrenpumn Diome
1 E}{E::ub& BU_SF DFB_GroupAbsLinea
JDirectionCICW Active .
r controls the axis
JTFMode Aborted
FB |DFB_GroupAbsCircular Pesiti group to perform
{Fosicn Birror linear interpolation to
J&vxFosition Eror[D move to the specified
TWelocity relative distance.
Yo piwal Toms
JEuitetdode
JTransitiomMaode
DFE _GronpRel Circnlar
En Eno
Creempurn Diome
Exernte Busy DFB_GroupAbsCircu
Direction Ol Artive lar controls the axis
[Fiade Ahorted group to perform
FB |DFB_GroupRelCircular Position i arc/circular or helix
AnnPosition ErrorlD interpolation to move
Velocity a specified relative
S il Toms distance.
BufferMode
Transitiornhode
DFB_CGreoupStop
En Eno DFB_GroupStop
Crronphurmn Dione decelerates the
FB |DFB_GroupStop Execute Busy group axes to stop or
Stophode Error pau§§tothecunent
ErrerID position.
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B Administrative
FB/FC Name Graphic expression Description
DFE_Gromphloode
En Eno In the G-code motion
Creonplurn “alid of the specified axis
FB |DFB_GroupMcode Enable Buzy group,
T EMoode — DFB_GroupMcode
ErrorlD reads the M-code in
Value use.
DFB_GroupGcodeSe
DFE_Gronpiirodeseting tting specifies the
En Eno behavior for
Crronplurn Dieime continuous
FB |DFB_GroupGcodeSetting L Busy interpolation in
VelFerentge Error G-code motion by the
Eerox D velocity percentage
setting
(VelPercentage)
DFB_GroupBnahkle
En Eno
Crronplummn Dione
iﬂ;ﬂ;ﬁa Clder 1 Brusy DFB_GroupEnable
1Mo " Eror
FB |DFB_GroupEnable R . enables a group of
Lo = axes for group
AxisMuraCeder 3 motion.
AisMurnOrder 4
AxisMuraCeder 5
AxisMumnOrder_&
DFE_CronpDizable
En Eno DFB_GroupDisable
Crronplurn Dlome disables the axis
FB |DFB_GroupDisable et Busy group with the
Error specidied group
Errer D number.
DFE_GronpReset
En Eno DFB_GroupReset
FB |DFB_GroupReset Gronphiurn Done resets the axis group
B Execute Ensy which is in the state of
Errcy “Errorstop”.
B[
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FB/FC Name Graphic expression Description
DFE_FeadGronpstats
En Eno
Grouplurn Walid
Enahle Error DFB_ReadGroupStat
B D us reads the axis
ArisMuraDvder 1 numbers in an axis
FB |DFB_ReadGroupStatus ;":".]{iSNUInDIdEI:E group, and indicates
ArisMurOrder 3 the status of the axis
AisMuraOrder_4 group at
AxisMumOrder 5 GroupStatus.
AxisMurnOrder &
Croonps fats
® Auxiliary instructions
For instruction details, refer to 3.3 Delta-defined Motion Control Instructions
FB/FC Name Graphic expression Description
DFE_HCat DFB_HCnt enables
En Erfo the specified high
Channel Walid speed counter
FB |DFB_HCnt Enakle Busy according to the
ExrthstEN Error specified parameters
InptTope Brror D) and monitors the
InitialValue Counttalue count value.
DFE_HTmr DFB_HCnt enables
En Eno the specified high
Channe] Walid speed counter
FB |DFB_HTmr Enable Busy according to the
Triggerhode Error specified parameters
Errou[D and monitors the
Tirneralue count value.
En DFE_Compare Fno DFB_Compare
) compares the
Channel Valid designated source
Enable Busy with a specified value
FB S CnICE Birror and outputs the
Crnphode ErrorID specified results on a
ChtputDievice desired device when
Chutputhdode the comparison result
DFB_Compare Craphalue 's True.
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FB/FC Name Graphic expression Description
DFB_CmplutRst
En Ene
Enable Walid
CLR_YOR CMFP_Y08 DFB_CmpOutRst
CLE YOS CMEP YR .
monitors the output
FB CLE Y10 CMF_Y10 results and clears the
CLE 11 CMEP Y11 output states
CLE_ACARst CMP_ACARst comparators.
CLE ACIRst CMEP_ACERst
CLE &1 2Rst CMP_ACIZRst
DFB_CmpOutRst Brusy
DFB_Comnpare
En Enc
hannel Walid DFB_Capture base
Enakle Busy on user selected
FB DFB_Capture e Eiror trigger device to
B CmpMode ErrorlD) capture the command
OrtptDen pulse of the user
OutpuiMode assign axis
Croptalue
® Network Instructions
For instruction details, refer to 3.3 Delta-defined Motion Control Instructions
FB/FC Name Graphic expression Description
DFE_ECATEeEset
En Ene
Frarie Dene DFB_ECATReset
FB |DFB_ECATReset Busy resets an abnormal
E EtherCAT network.
Errer D
DFB_ECATSermRead
Fn Eno DFB_ECATServoRea
Aaris Dlome d reads the values of
FB DFB_ECATServoRead Eiternte Busy parameters from the
- Cironp Fire Delta servo drive
P ErerD specified on an
Value EtherCAT network.
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FB/FC Name Graphic expression Description
DFE_BECAT ServoW e
En. Eno DFB_ECATServoWrit
Ais Dicme .
e writes the values of
Exerute Busy :
FB DFB_ECATServoWrite parameters into the
(roup Eror Delta servo drive
Pararoeter Error[D specified on an
alue EtherCAT network.
Dt Tpe
DFEB_SDO_Write
|En Eno
|SlaveAddress Done
DFB_SDO_Write
|Execute Busy .
writes the values of
. |ODIndex Error parameters into the
FB |DFB_SDO_Write specified OD of the
JODSubIndex ErrorID EtherCAT Slave via
|Data SDO.
|DataType
[Retry
DFB_SDO_Read
En Eno
Slave Address Done DFB_SDO_Read
Execute Busv reads the values of
) parameters from the
FB |DFB_SDO_Read ODIndex Error specified OD of the
EtherCAT SI i
ODSubIndex ErrorID SDg ave via
DataType Data
Retry
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3.1 Applying This Chapter

The interface of a motion control instruction includes inputs, outputs and in-outs. The definitions and the general
behaviors of the common interface are explained in this section.

3.1.1 The Interface of a Motion Control Function Block

® Definitions of Inputs and Outputs

Common inputs and outputs in motion control function blocks are listed below. A function block has one or a part of the
inputs/outputs listed below. For example, a function block has either the Execute input or the Enable input, based on the
properties of the motion control function block.

Inputs
Name Description Date Type Setting value (Default)

En .Recelwlng the logic state in front of this BOOL True/False (False)
instruction.

Enable Enabling the motion control function block BOOL True/False (False)

Execute Starting the motion control function block BOOL True/False (False)

Outputs
Name Description Date Type Setting value(Default)

Eno Trans_ferlr?g the |99IC stgte Qf the En |npqt to the BOOL True/False (False)
following instruction which is connected in series

Done The execution of the function block is complete. BOOL True/False (False)

Valid An output value is valid. BOOL True/False (False)

Busy The motion control function block is being BOOL True/False (False)
executed.

Active True when the axis is being controlled. BOOL True/False (False)

Command The execution of the motion control function

Aborted(Ab . . . BOOL True/False (False)
block is interrupted by another instruction.

orted)

Error An error occurs in a function block. BOOL True/False (False)

A motion control function block has either the Execute input or the Enable input. The Execute/Enable input in a motion
control function block is used to start the motion control function block. A motion control function block generally has the
Busy output and the Done output. The Busy output and the Done output indicate the state of the motion control function
block. If the execution of motion control function block is to be interrupted by another motion control function block, the
CommandAborted/Aborted output will be added to the motion control function block. Besides, the Error output is used to
indicate that an error occurs when the motion control function block is executed.

A motion control function block has not only the Execute/Enable input, but also value/state inputs. The characteristics of
the value/state inputs are described below.
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Use of input values:

B If a function block has an Execute input, values are used when Execute input changes from False to True. If a
new value is created, it becomes valid when the Execute input is triggered again while the instruction is not in
busy status.

B If a function block has an Enable input, values are used when Enable input changes from False to True.
Compared with the Execute input, the Enable input is used more often when an input value is updated
repeatedly.

An input value exceeds a range.

After a function block is started, the input values which are not in ranges allowed will be limited, or result in an error
occurring in the motion control function block. If an error occurring in a function block results in an error occurring in an
axis, the function block is applied incorrectly. Users should prevent incorrect values from being generated in an
applied program.

Outputs are mutually exclusive.

B If the a function block has an Execute input which is set to True, either the Busy output, the Done output, the
CommandAborted output, or the Error output can be set to True.

m |f the a function block has an Enable input, the Valid output and the Error output are mutually exclusive, and
only the Valid output or the Error output can be set to True.

Time when output data/states are valid

m |f a function block has an Execute input, the Done output, the Error output, the CommandAborted output, and
data output are reset when the Execute input changes from False to True. If the Execute input is reset before
the execution of the function block is complete, i.e. Busy is True, output states of Done, Error,
CommandAborted will still be generated and retained for one cycle.

B [f a function block has an Enable input, the Valid output, the Busy output, and the Error output are reset when
Enable input changes from True to False. (MC_Power has different behaviors on the inputs and outputs, refer to
MC_Power for details.)

Characteristic of the Done output

The Done output in a motion control function block will be set to True after the motion control function block is
executed successfully.

Characteristic of the Busy output

B [f a function block has an Execute input, the function block uses the Busy output to indicate that the execution of
the function block is not complete, and new output states (values) are expected to be generated. The Busy
output is set to True when Execute input changes from False to True. When either the Done output, the
CommandAborted output, or the Error output is set to True, the Busy output is reset.

m [f a function block has an Enable input, the function block uses the Busy output to indicate that the execution of
the function block is not complete, and new output states (values) are expected to be generated. The Busy
output is set to True when Enable input changes from False to True, and remains True when the function block
is executing. When the Busy output is True, output states (values) are updated continuously.

Characteristic of the CommandAborted/Aborted output

The CommandAborted output in a motion control function block is set to True when the execution of the motion
control function block is interrupted.

Relation between the Enable input and the Valid output

If a function block has an Enable input, the function block uses the Valid output to indicate whether output data/states
are valid. The Valid output is set to True only when the Enable input is set to True and output data/state becomes valid
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Instructions

and available. If an error occurs in a function block, output data/states will not be valid, and the Valid output will be set
to False. The Valid output in a motion control function block will not be True until the error is eliminated and the output

data/states become valid.

® Timing Diagram for Input/Outputs

Situation 1

Situation 2 Situation 3

Execute I

Busy

Done

Error

Aborted

Situation 1: The execution of the motion control function block is interrupted.

Situation 2: An error occurs in the motion control function block.

Situation 3: The execution of the motion control function block is complete normally.

Situation 2

e,

!

0l

oy

Situation 1

Enable —l

Busy —

valid '(1)_
Error

(11 It may take some time.

Situation 1: The motion control function block is executed normally.

Situation 2: An error occurs in the motion control function block.
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3.1.2 PDO Mapping

Before starting to use the motion control instructions, you must complete the PDO (Process Data Objects) mapping
settings for processing data communications between the ISPSoft software and the AH Motion CPU.

Setting values for PDO mapping:

RxPDO (1600 hex) | Control Word(6040 hex), TargetPosition(607A hex), TargetVelocity(60FF hex), TargetTorque
(6071 hex), ModeOfOperation(6060 hex)

TxPDO (1a00 hex) | Status Word(6041 hex), ActualPosition(6064 hex), Velocity actual value(606C hex),
ActualTorque (6077 hex), ModeOfOperationDisplay(6061 hex)

For the detailed explanations on PDO setting, refer to the corresponding Slave’s Manual.

For the step-by-step PDO setting procedures, refer to ISPSoft User Manual.

3.1.3 List of Motion Control Related Instructions (Sort by function)

Categories Name Description
MC_Home MC_Home drives the axis to perform the homing operation.
MC_Stop MC_Stop decelerates an axis to a stop.
MC_ Halt MC_Halt halts an axis.

MC_MoveAbsolute controls the axis to move to the specified
MC_MoveAbsolute -

absolute target position at a specified behavior.

) MC_MoveRelative controls the axis to move a specified
MC MoveRelative

Position Control relative distance with a specified behavior.

» MC_MoveAdditive controls the axis to move an additional
MC_MoveAdditive n

distance at a given speed and acceleration.

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

axis is moving.

MC_HaltSuperimposed halts all superimposed motions of

MC_HalfSuperimposed . . . . )
the axis without aborting the previous superimposed motion.

Single-axis motion control Instructions

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

velocity.

Velocity Control
MC_VelocityControl performs velocity control on an axis in

MC_VelocityControl the velocity mode with a specified behavior and an average

velocity.
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Categories Name Description
MC_TorqueControl controls the torque by using the Torque
Torque Control | MC_TorqueControl ) ]
Control Mode of the applied servo drive.
MC Camin MC_Camln performs cam operation by engaging the cam.
Cam operation is ended for the axis specified with the input
MC_CamOut
parameter.
MC_Gearln establishes the gear relation (velocity) between
MC Gearln )
master and slave axis.
MC_GearOut disconnects the gear relation (velocity)
MC_GearOut )
between master and slave axis.
Synchronized MC_GearlnPos establishes the gear relation between
control MC_GearinPos master and slave axis with the specified starting
synchronization position.
) MC_PhasingAbsolute shifts the phase of the master axis
MC_PhasingAbsolute . . .
virtually by a specified absolute phase shift value.
) . MC_PhasingRelative shifts the phase of the master axis
MC PhasingRelative . . . .
virtually by a specified relative phase shift value.
MC_GombineAxes combines the motion of 2 axes by
MC_CombineAxis summing or deducting the command positions of the two
axes.
Manual DFB_MPG enables the manual pulse generator (MPG)
) DFB_MPG
Operation mode.
Single axis MC Power MC.)_Power enables or disables the corresponding servo
administrative axis.
MC_SetTorqueLimit instruction limits the torque output from
MC_SetTorqueLimit the Servo Drive through the torque limit function of the Servo

Drive.

MC_SetPosition changes the current position by shifting the

MC_SetPosition . )
coordinate system of an axis.
. MC_SeOverride changes the velocity override factor so as
MC SetOverride ) . .
to change the target velocity of a motion axis.
. This instruction reports the actual axis position continuously
MC_ReadActualPosition

when Enable is set.

MC

ReadActualVelocity

This instruction reports the actual axis velocity continuously
when Enable is set

MC ReadActualTorque

This instruction reports the axis torque continuously when
Enable is set.
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Categories

Name

Description

MC ReadStatus

MC_ReadStatus reads the state of the axis and indicates it
at the outputs.

MC ReadMotionState

This instruction reports details of the axis status relating the
on-going motion behavior

MC ReadAxisError

MC_ReadStatus reads the state of the axis and indicates it
at the outputs.

MC Reset

MC_Reset clears axis-related errors

MC_ TouchProbe

MC_TouchProbe captures and records an axis position
when a trigger event occurs.

MC_AbortTrigger

MC_AbortTrigger aborts MC_TouchProbe instructions
which are intended to capture trigger events.

DFB_AxisSetting1 sets motion parameters for the specified

Group Motion

DFB_AxisSetting1 )
axis.
) . DFB_AxisSetting2 sets motion parameters for the specified
DFB_AxisSetting2 )
axis.
) DFB_InputPolarity sets the polarity of inputs and reads the
DFB_InputPolarity . .
states of these input terminals.
) DFB_CamRead reads cam points from the specified motion
DFB_CamMultiRead )
axis.
o DFB_CamWrite writes cam points to the specified cam
DFB_CamMultiWrite
curve
DFB_CamCurve2 creates cam curves which are mainly
DFB_CamCurve2 ) . _—
used in rotary cut and flying saw applications.
DFB_CamCurveUpdate2 updates the cam operation with
DFEB_CamCurveUpdate2 o o
the modified cam profile in the next cycle.
DFB_GroupAbsLinear controls the axis group to perform
DFB_GroupAbsLinear linear interpolation to move to the specified absolute target

position.

DFB

GroupRelLinear

DFB_GroupAbsLinear controls the axis group to perform
linear interpolation to move to the specified relative distance.

DFB

GroupAbsCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move to the specified
absolute target position.

DFB

GroupRelCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move a specified relative
distance.
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Categories Name Description
DFB_GroupStop decelerates the group axes to stop or
Stop DFB_GroupStop o
pause to the current position.
DFB_GroupEnable enables a group of axes for group
DFB_GroupEnable .
motion.
) DFB_GroupDisable disables the axis group with the
DFB_GroupDisable a
specidied group number.
Multi-axes

administrative

DFB_GroupReset

DFB_GroupReset resets the axis group which is in the state
of “Errorstop”.

DFB_ReadGroupStatus

DFB_ReadGroupStatus reads the axis numbers in an axis
group, and indicates the status of the axis group at

GroupStatus.
) DFB_HCnt enables the specified high speed counter
High speed . . .
i DFB_HCnt according to the specified parameters and monitors the
counter
count value.
. DFB_HTmr enables the specified high speed timer channel
High speed . o .
, DFB_HTmr according to the specified parameters and monitors and
imer
timed value.
e
g DFB_Compare compares the designated source with a
;:‘ DFB_Compare specified value and outputs the specified results on a
Comparison desired device when the comparison result is True.
DFB_CmpOutRst monitors the output results and clears the
DFB_CmpOutRst .
output states triggered by the comparators.
DFB_Capture2 captures the commanded pulses of the
Capture DFB_Capture2 specified axis according to the designated external trigger
deivce.
DFB_ECATReset DFB_ECATReset resets an abnormal EtherCAT network.
DFB_ECATServoRead reads the values of parameters from
DFB_ECATServoRead ) -
the Delta servo drive specified on an EtherCAT network.
4
] ECAT . DFB_ECATServoWrite writes the values of parameters into
2 DFB_ECATServoWrite . -
§ Communication the Delta servo drive specified on an EtherCAT network.

DFB_SDO_Read

DFB_SDO_Read reads the values of parameters from the
specified OD of the EtherCAT Slave via SDO.

DFB_SDO_Write

DFB_SDO_Write writes the values of parameters into the
specified OD of the EtherCAT Slave via SDO.
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3.2 PLCopen-based Motion Control Instructions

SUOIJONJISU| [0J3UOD UOKOW Sixe-3|buig

Categories Name Description
MC_Home MC_Home drives the axis to perform the homing operation.
MC_Stop MC_Stop decelerates an axis to a stop.
MC_Halt MC_Halt halts an axis.
MC_MoveAbsolute controls the axis to move to the specified
MC MoveAbsolute . o .
absolute target position at a specified behavior.
. MC_MoveRelative controls the axis to move a specified
MC_MoveRelative . . , o .
Position Control relative distance with a specified behavior.
. MC_MoveAdditive controls the axis to move an additional
MC_MoveAdditive T . .
distance at a given speed and acceleration.
MC_MoveSuperimposed controls the axis move a relative
MC_MoveSuperimposed superimposed distance at a specified behavior while the
axis is moving.
. MC_HaltSuperimposed halts all superimposed motions of
MC_HalfSuperimposed N . . . .
the axis without aborting the previous superimposed motion.
MC_MoveVelocity performs velocity control on an axis in the
MC MoveVelocity position mode with a specified behavior and an average
velocity.
Velocity Control
MC_VelocityControl performs velocity control on an axis in
MC_VelocityControl the velocity mode with a specified behavior and an average
velocity.
MC_TorqueControl controls the torque by using the Torque
Torque Control | MC_TorqueControl . .
Control Mode of the applied servo drive.
MC_Camln MC_Camln performs cam operation by engaging the cam.
Cam operation is ended for the axis specified with the input
MC_CamOut
parameter.
MC_Gearln establishes the gear relation (velocity) between
MC Gearln .
master and slave axis.
Synchronized
MC_GearOut disconnects the gear relation (velocit
control MC GearOut — g ( Y)
between master and slave axis.
) MC_PhasingAbsolute shifts the phase of the master axis
MC PhasingAbsolute ) . )
virtually by a specified absolute phase shift value.
) ) MC_PhasingRelative shifts the phase of the master axis
MC PhasingRelative ) o ) )
virtually by a specified relative phase shift value.
. . MC_Power enables or disables the corresponding servo
Administrative MC_ Power

axis.
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Categories

Name

Description

MC_SetTorqueLimit instruction limits the torque output from

MC_SetTorgueLimit the Servo Drive through the torque limit function of the Servo
Drive.
» MC_SetPosition changes the current position by shifting the
MC_SetPosition i .
coordinate system of an axis.
) MC_SeOverride changes the velocity override factor so as
MC_SetOverride . . .
~ to change the target velocity of a motion axis.
. This instruction reports the actual axis position continuously
MC_ReadActualPosition

when Enable is set.

MC

ReadActualVelocity

This instruction reports the actual axis velocity continuously
when Enable is set

MC

ReadActualTorque

This instruction reports the axis torque continuously when
Enable is set.

MC_ReadStatus reads the state of the axis and indicates it

MC ReadStatus
— at the outputs.
. This instruction reports details of the axis status relating the
MC ReadMotionState ) ] .
on-going motion behavior
. MC_ReadStatus reads the state of the axis and indicates it
MC ReadAxisError
at the outputs.
MC Reset MC_Reset clears axis-related errors
MC_TouchProbe captures and records an axis position
MC_TouchProbe

when a trigger event occurs.

MC_AbortTrigger

MC_AbortTrigger aborts MC_TouchProbe instructions which
are intended to capture trigger events.
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MC_Power

o

FB/FC Description
FB MC_Power enables or disables the corresponding servo axis.
MO Power
En Ena
AFLs wtatus
Enakle Busy
EnablePositive Aitive
EnakleMeztive Birowr
Mode B D
® Inputs
Name Function Data type Setting value Timing for updatin
P (Default value) 9 P 9
The axis is ready to be operated True/False
u
Enable when Enable is True, and not BOOL -
i (False)
ready when Enable is False.
Enables motion in positive
irecti hen EnablePositive i True/Fal i
EnablePositive direction when EnablePositive is BOOL rue/False Continuously updatgs
True. Valid only when Enable is (False) value when Enable is True.
True.
Enables motion in negative
EnableNegative direction Yvhen EnabIeNegatM.e S BooL True/False Continuously updatgs
True. Valid only when Enable is (False) value when Enable is True.
True.
Specifies the buffering behavior of | eMC_SERV | 0: mcAborting ,
) . When Enable shifts to
Mode the instruction when Enable OOFF_MOD | 1: mcBuffered Fal
. alse
changes to False. E? (0)
*Note:

1. Motion control instructions can control the axis to perform the corresponding motion only after Enable of MC_Power
changes to True.
2. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs
Name Function Data type Output range (Default value)
Status True when the axis is ready to be operated. | BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
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Name Function Data type Output range (Default value)
Active True when the axis is being controlled. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Enable shifts to True and the axis ® \When Enable shifts to False.

Status . :
is ready to be operated. ® \When Error shifts to True.

® \When the function block instance is .
Busy* . ® When Error shifts to True.
enabled (En= True) and no error exists.

. ® When the function block instance is .
Active* . ® \When Error shifts to True.
enabled (En= True) and no error exists.

® When an error occurs in the execution
Error/ErrorlD conditions or input values for the ® When the error is cleared.
instruction.(Error code is recorded)

*Note: Busy and Active will not shift to False when Enable is reset. The two outputs will be reset only when an error
occurs.

B Timing Diagram

Enable J—I—l—l
Status |

Busy | |

Active | | :

Error I_‘
i_i

EtrorlD
® In-Outs
Name Function Data type Setting value Timing for updatin
yp (Default value) 9 P 9
) Motion axis When Enable shifts to True and Busy is
Axis WORD K1~Kn* (0)
number False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

3-13



o

AH Motion Controller — Motion Control Instructions Manual

Function

The axis specified by Axis is ready to be operated and controlled when Enable changes to True.

The effects of using Enable with EnablePositve and EnableNegative are as below

Enable EnablePositive | EnableNegative | Effects

True True False You can move the specified axis in the positive
direction.

True False True You can move the specified axis in the negative
direction.

If an associated motion instruction for moving the axis in positive direction is to be executed:

Enable EnablePositive | EnableNegative | Effects

True False True/False 1. Cannot move the axis in positive direction.

2. If the axis is moving in positive direction and
EnablePositvie is False, the associated motion
instruction will have an error, and the axis will

stop and enter the “Errorstop” state.

If an associated motion instruction for moving the axis in negative direction is to be executed:

Enable EnablePositive | EnableNegative | Effects

True True/False False Cannot move the axis in negative direction.

2. If the axis is moving in positive direction and
EnableNegasitvie is False, the associated
motion instruction will have an error, and the

axis will stop and enter the “Errorstop” state.

If Enable changes to False for the axis in the “Standstill” state, the ready status of the specified axis will be
cleared. In this case, you cannot control the axis. Also, an error occurs if a motion instruction is executed on an
axis whose ready status is cleared. However, you can execute the MC_Power (to power Servo) and MC_Reset
(to reset axis errors) instructions on axes that are not in ready status.

When Enable changes to False for the axis which is moving by motion instructions, whether the axis will enter
the “Disabled” state immediately or not depends on the setting of Mode.

B Mode

Mode determines the behavior to combine the axis motions for this instruction and the previous instruction.

When the instruction is executed;

The selected mode is valid if the previous instruction is executing.

The selected mode is invalid if the axis is in “Standstill” state.

The following table lists the available buffer mode settings of MC_Power.

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

Note: mode is evaluated when Enable of MC_Power is reset.
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Input Mode Description

When Enable changes to False, the axis will enter the “Disabled” state
0: mcAborting immediately, and the motion controller will stop the slave axis from moving
(within one sync cycle). Be cautious during operation in case of any danger!

Mode
When Enable changes to False, the axis will enter the “Disabled” state only

1: mcBuffered after it changes to the “Standstill” state. The axis will complete its motion before
entering “Standstill” state.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example 1

The example below describes the behavior of the EnablePositive of MC_Power in combination with MC_MoveVelocity.
When Enable is True and EnablePositive is False, motion instructions are not allowed to move the specified in positive
direction. In this case, there will be an error if the instruction for moving the axis forward is executed. When the axis moves
in positive direction and EnablePositive changes from True to False, the axis will decelerate its speed at the decelerate
rate specified by the current motion instruction and stop at the velocity 0.

M Poower
M Poower
En Eno
1 s Statos | M0
M1 —{Enakle Busyl M1
M5 |EnablePositive Activel 12
SM400 —EnableNegative Eror] 1413
0 Mede EorereID|_ D0
MC_MoveWelecity
MC_MoveVelocity
En BEno
1 Jémis InWelocity | a0
M2 {BErecute Busy| 1421
Sh40] | ContinuonsUpdate Aotive] W32
3000000 —Welocity Commanddbored| 323
1000000 — Acceleration Bror] 324
1000000 | Dereleration EnerelD] T2
15,0000 —{Teck
1 —|Direction
0 |Buffertdods
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Motion diagram:

Velocity
300 poommoo -

v

Time

MC_Power
M1(Enable) |

M5(EnablePostive)
M10(Status) |
M11(Busy)
M12(Active)

—
—

MC_MoveVelocity

M2(Execute) |
M20(InVelocity) |

M21(Busy)

M22(Active)
M23(CommandAborted) :
]

M24(Error) [

e I

- When M2(Execute) changes to True for the first time, the servo motor cannot move and M24(Error)
changes to True. The servo motor is forbidden to move forward at the moment because
M5(EnablePostive) is False. When M2(Execute) changes to True for the second time with
M5(EnablePostive)=True , the motion controller starts to move the servo motor forward. When the servo
motor reaches the target velocity, M20(InVelocity) will change to True.

- When M5(EnablePostive) changes to False, the MC_MoveVelocity instruction is aborted and
M23(CommandAborted) changes to True. Meanwhile the servo motor begins to decelerate its speed at
the deceleration rate specified by the MC_MoveVelocity instruction.

- When M2(Execute) changes to False, M23(CommandAborted) changes to False.

- When M1(Enable) changes to False, M10 (Status) changes to False.
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® Programming Example 2

The example of Mode input is shown as follows (Mode=0):
When the Mode value is 0 (Aborting) and Enable changes from True to False for the axis in motion, the axis will enter the
Disabled state immediately and the controller will stop the axis from moving immediately.

M Power
M Power
En Eno
1 axis Stams | W10
M1 —{Enable Busyl M1
15— |EnablePositive Aotve]l 12
SW400 —Enablelezative Error] W13
0 |Mode ErworD] D0
MO MoneWelocity
MC MoveWelocity
En Eno
1 auxis InWelocity | R0
M2 |Execnis Busy|_M21
SM40] —{ContinngusUpdate Active] W22
00,0000 — Veloclty Commandébored| (B3
1000000 | &eeleration Erroe] B2
1000000 | Dercleration EroeD] D2
15,0000 —{Jedk
1 | Direction
0 |Bufferiode
M Stop
M Stop
En Eno
1| Aaxis Dome| 130
M3 {BExernte Busy| 131
1000000 | Derelertion Active] 132
150 ek Commanddborted] (333
Brror] W34
BrorelD] D4
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Motion Diagram:

Velocity
300 f -

MC_Power

/

M1(Enable) |

v

Time

M10(Status) |

M11(Busy)

M12(Active)

MC_MoveVelocity

M2(Execute) |

M20(InVelocity) !

[

S

M21(Busy) ’

M22(Active) '|
M23(CommandAborted)

|

When M2(Execute) changes to True, the motion controller starts to move the servo motor. When the

servo motor reaches the target velocity, M20(InVelocity) changes to True.

When M1(Enable) changes to False, the servo motor speed reaches 0 and enters the state of

“Disabled” and M10(Status) changes to False immediately. Meanwhile M23(CommandAborted)
changes to True and M20(InVelocity), M21(Busy), and M22(Active) change to False.

When M2(Execute) changes to False, M23(CommandAborted) changes to False.
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® Programming Example 3

The example of Mode input is shown as follows ( Mode=1):

When the Mode value is 1 (Buffered) and Enable changes from True to False for the axis in motion, there will be no
change for Status of MC_Power and the axis state. In this case, the axis will not enter the Disabled state and Status of
MC_Power will not change from True to False until the axis stops moving.

M Power
MC Poer
En Eno
1 axis Statos| W10
M1 —{Enable BusylMI11
15 —|EnablePositive Aotve]l W12
SW400 —EnableMegative Error] W13
1 Mode ErorD] D0
MC MoveWelocity
M MoV elocity
En Eno
1 axis InWelocity | R0
M2 |Bxecuts Busy| W21
SMA0] —{ContinuousTUpdate Active]l W22
00,0000 —Velocity Command&bored] (373
1000000 | &celeration Error] W24
1000000 | Dercleration EnoeD] D2
15,0000 —{Jedk
1 | Direction
0 |BufferMode
MC_Stop
MC_Stop
En Eno
1 —JAuis Domel  M30
M3 |Executs Busy|M31
1000000 | Dercleration Active] {32
150000 Tk Command &borted | 1433
Ercor|l W34
EmorlD | T4
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o

Motion diagram:

Velocity
300 f oo

v

Time
MC_Power '
M1(Enable) |
M10(Status) |
M11(Busy)

M12(Active)

MC_MoveVelocity
M2(Execute) I
M20(InVelocity)

M21(Busy) f

M22(Active) f
M23(CommandAborted) 1

MC_Stop
M3(Execute) .

M30(Done

)
M31(Busy) —
)

M32(Active

! |
|
|

- When M2(Execute) changes to True, the motion controller starts to control the servo motor for moving.
When the servo motor reaches the target velocity, M20(InVelocity) changes to True.

- In this case, when M1(Enable) changes to False, the servo motor will not enter the state of Standstill
immediately unless the execution of the MC_Stop instruction is completed. When M3(Execute)
changes to True, the servo motor begins to decelerate. When the servo motor speed reaches 0,
M30(Done) changes to True. Meanwhile, the servo motor enters the state of “Disabled” and
M10(Status) change to False.

- When M2(Execute) changes to False, M23(CommandAborted) changes to False.

- When M3(Execute) changes to False, M30(Done), M31(Busy), and M32(Active) change to False.
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® Programming Example 4

The example below shows how to write a motion control program in Structured Text.

Velocity
300 }o_______

! Time ~
MC_Power me
M1(Enable)

M10(Status) :

M11(Busy) E
M12(Active)

MC_MoveVelocity
M2(Execute) ™

M20(InVelocity) |
M21(Busy) i
M22(Active) '|

M23(CommandAborted)

MC_Stop
M3(Execute)

M30(Done)

M32(Active)

MC_Power(
Axis =1,
Enable := M1,
EnablePositive := SM400 ,
EnableNegative := SM400 ,
Mode := 0, (* Aborting *)
Status => M10,
Busy => M11,
Active => M12 ,
Error => M13,
ErrorlD => DO );

MC_MoveVelocity(
Axis =1,
Execute := M2,
ContinuousUpdate := SM400,
Velocity := 300,
Acceleration := 100.0 ,

Deceleration := 100.0 ,

3-21



o

AH Motion Controller — Motion Control Instructions Manual

Jerk :=0.0,

Direction := 0,

BufferMode :=1, (* emC_BUFFER_MODE.mcAborting *)
InVelocity => M20 ,

Busy => M21,

Active => M22 ,

CommandAborted => M23 ,

Error => M24 ,

ErrorlD => D2 );

MC_STOP(

Axis :=1,
Execute := M3,
Deceleration := 100.0 ,
Jerk :=0.0,
Done => M30,
Busy => M31,
Active => M32 ,
CommandAborted => M33 ,
Error => M34 ,

ErrorlD => D4 );

(* When MC_Power.Status = TRUE , Execute MC_MoveVelocity *)
IF M10 THEN
TMR (TO, 10) ;
ELSE
TO := FALSE ;
END_IF;

M2 :=M10 & NOT TO ;

(* When MC_MoveVelocity.InVelocity = TRUE , Start Timer T1 *)
IF M20 THEN
TMR (T1, 100) ;
ELSE
T1 := FALSE;
END_IF;

(* When Timer T1=10sec , execute MC_Stop *)
IF T1 THEN
M3 := TRUE ;
ELSE
M3 := FALSE ;
END_IF;

- When M1(Enable) is set to True manually, the system will execute as below process.
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- When M10(Status) changes to True, M2 changes to True immediately and the servo motor starts to
accelerate. After 1 second, M2(Execute) is reset to False because of the activation of Timer 0(TO0).

- When the speed reaches 300, M20(InVelocity) changes to True and Timer 1(T1) is executed to time for
10 seconds.

- After 10 seconds, M3(Execute) is set to True and the servo motor is stopped.
® Supported Products
- AH Motion Controller CPU: AHXXxEMC-5A

- AH series motion controller modules: AHxXEMC-5A
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MC_ Home

FB/FC Description
FB MC_Home drives the axis to perform the homing operation.
MZ Home

En Ena

Avis Dene

Execute Busy

Position Aitive

Hormehlode Cornroand Aborted

Buffertdode Brror

Error [0

- Position is used to specify the absolute home position after homing is completed.

- The instruction will complete in “Standstill” state if it was executed in “Standstill” state.

® Inputs
. Setting value e )
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
Sets the home absolute home )
- L Negative number, )
. position after homing is . When Execute shifts to
Position LREAL positive number or 0 .
completed. 0) True and Busy is False
(Unit: user unit)*'
Specifies the axis behavior of the When Execute shifts to
HomeMode j WORD 0-35 (0) )
homing process. True and Busy is False
eMC_BUFF When Execute shifts to
BufferMode Reserved .
ER_MODE True and Busy is False.
*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.
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® Outputs

Name Function Data type Output range (Default value)

Done True when homing is completed. BOOL True/False (False)

Busy True when the instruction is executed. | BOOL True/False (False)

Active True when the axis is being controlled. | BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error

ErrorlD occurs. Refer to Appendices for error | DWORD 16#0~16#FFFFFFFF (0)
code descriptions.

B Outputs Update Timing

Name

Timing for shifting to True

Timing for shifting to False

Done

® When the homing is completed.

® \When Execute shifts from True to False.

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

Busy

® When Execute changes to True.

® \When Done shifts to True.
® \When Error shifts to True.
® \When CommandAborted shifts to True.

Active

® \When the motion on the axis is started.

® When Done shifts to False.

® When an error occurs

® \When CommandAborted shifts to True.

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

CommandAborted

® When this instruction is aborted by
another instruction.

® When Execute changes to False.

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

Error/ErrorlD

®  When an error occurs in the execution
conditions or input values for the
instruction.(Error code is recorded)

® \When Execute shifts from True to False.
(Error code is cleared)
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B Timing Diagram

Execute _‘

Lone

oI
]
S i

Busy

Active |_|

~

I

Command2boted i
|_|

Errari D

® [n-Outs

. Setting value e .
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn" (0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function
- When Execute changes to True, the homing operation starts to be performed on the axis specified in Axis.
- The parameters used in MC_Home can be set in the axis’ parameters.

- There are 36 homing methods supported by Delta motion controllers and Delta servo drives. You can specify the
desired homing mode in the instruction.

- When working with the instruction MC_STOP and set the deceleration to 0, users need to check the definition of OD

6085 hex on the corresponding slave.
B Software Limit
€ When the axis runs beyond the software limit set, an error will be reported.
€ When the axis is in the homing mode, software limit will not be taken into account.
(Even if the axis runs beyond the software limt set, no error will be reported.)

B  Homing Modes

Delta servo drives, e.g. ASDA A2-E, supports up to 35 homing modes which are defined in CiA 402*. The supported
homing modes are manufacturer dependent. For the supported homing modes of products other than Delta drives,
refer to the information provided by the servo drive manufacturer.

Note: CiA stands for CAN in Automation, which is the nonprofit organization that supports standardization of CAN
protocols and develops and publishes CiA specifications.
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Homing L. Delta servo drive
|| Sl (ASDA-A2-E)
0 Reserved None
1 Homing on the negative limit switch and index pulse OK

2 Homing on the positive limit switch and index pulse OK

3 Homing on the positive home switch and index pulse OK

4 Homing on the positive home switch and index pulse OK

5 Homing on the negative home switch and index pulse OK

6 Homing on the negative home switch and index pulse OK

7 Homing on the home switch and index pulse OK

8 Homing on the home switch and index pulse OK

9 Homing on the home switch and index pulse OK
10 Homing on the home switch and index pulse OK
11 Homing on the home switch and index pulse OK
12 Homing on the home switch and index pulse OK
13 Homing on the home switch and index pulse OK
14 Homing on the home switch and index pulse OK
15 Reserved None
16 Reserved None
17 Like 1 but Homing without an index pulse OK
18 Like 2 but Homing without an index pulse OK
19 Like 3 but Homing without an index pulse OK
20 Like 4 but Homing without an index pulse OK
21 Like 5 but Homing without an index pulse OK
22 Like 6 but Homing without an index pulse OK
23 Like 7 but Homing without an index pulse OK
24 Like 8 but Homing without an index pulse OK
25 Like 9 but Homing without an index pulse OK
26 Like 10 but Homing without an index pulse OK
27 Like 11 but Homing without an index pulse OK
28 Like 12 but Homing without an index pulse OK
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Homing L. Delta servo drive
Sy || Bt (ASDA-A2-E)
29 Like 13 but Homing without an index pulse OK
30 Like 14 but Homing without an index pulse OK
31 Reserved None
32 Reserved None
33 Homing on the index pulse OK
34 Homing on the index pulse OK
35 Homing on the current position OK
||

B Behavior Descriptions of Homing Modes

Mode 1: Homing on negative limit switch and index pulse

Index Pulse —I—I—

'S'g::

.
Negtive Limit Switch —:—\_:_
L]

Mode 2: Homing on positive limit switch and index pulse

[

{l

Index Pulse —l—l—

Positive Limit Switch

L
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Mode 3 and 4: Homing on positive home switch and index pulse

[ {

ol

Index Pulse —!—I—

.
Home Switch _:_,_._

Mode 5 and 6: Homing on negative home switch and index pulse

|= {

| o

2

NN

[

Index Pulse
.

Home Switch —'—‘_—

3-29



o

AH Motion Controller — Motion Control Instructions Manual

Mode 7 to 14: Homing on home switch and index pulse

[

Index Pulse

Home Switch

Positive Limit Switch

Index Pulse

Home Switch

e — {l
MR .
G

5 G =

O i
"o T —o—
il 7/ L
‘ ' //// : : I

Il :{.} e Il
1.4 : \1:2/ : i
@ O
o @

i 4 —
&
iy ]
7/ 1
‘ ' //// : :

Negative Limit Switch |

Mode15 and 16: Reserved
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Mode 17 to 30: Homing without an index pulse

[=—_ {l

19 {

20

fotd)

Mode 31 and 32: Reserved (no picture)

[ L {

1

Index Pulse

Mode 33 to 34: Homing on index pulse

Mode 35: Homing on current position (no diagram)

® Troubleshooting

- Ifan error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxxEMC-5A
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MC_Stop

o

FB/FC Description
FB MC_Stop decelerates an axis to a stop.
MC_Stop

En Ena

Ais Deome

Execute Busy

Deceleration Aitive

Jegk Cornroand Aborted

Eirro

Error [0

- MC_Stop stops a moving axis according to the specified mode and transfers the axis to the state of “Standstill”.
- It aborts any executing instruction. No other instructions can be executed while the axis is in the state of “Stopping”.
- When 0 velocity is reached, Done will be True immediately and the state of “Stopping” remains.

- The axis enters the state of “Standstill” when Done changes to True and Execute changes to False.

® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction
True/False
Execute when Execute changes to BOOL -
(False)
True.
Deceleration rate iti is risi i
Deceleration . - LREAL Positive When Execute is rising edge triggerred
(Unit: user unit/s)* number or 0 (0) | and Busy is False.
Jerk value Positive When Execute is rising edge
Jerk " L Bk LREAL ; 9%
(Unit: user unit/s”) number or 0 (0) | and Busy is False.

*Note: Set the deceleration to 0, while executing MC_Stop; the system will go to Immediate Stop or Deceleration Stop
mode according to the parameters set in ISPSoft. (When working with the instruction MC_Home and set the deceleration
to 0, users need to check the definition of OD 6085 hex on the corresponding slave.)

Refer to Section 2.2.1 Parameters for Motion Axes: Structure for explanation on setting axis parameters.

® 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)
True when the axis is being controlled. After a
Active complete stop Active remains True until the BOOL True/False (False)
axis is released with Execute=False.
CommandAborted | True when the instruction is aborted. BOOL True/False (False)
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Name Function Data type Output range (Default value)

Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Execute shifts from True to

False.

D ® True when the axis decelerates to a
one °

. If Execute is False and Done shifts to
stop and reaches zero velocity.

True, it will be True for only one period
and immediately shift to False.

) ® When Done shifts to True.
® True when Execute shifts to True and .
Busy ® \When Error shifts to True.

the instruction is executed.
® \When CommandAborted shifts to True.

® When Execute shifts to False and Done
is True.

® \When Done shifts to True and Execute
is False.

Active ® True when this instruction is started. ® When Error shifts to True.

® \When CommandAborted shifts to True.

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

® \When Execute shifts from True to

L. L False.
® \When this instruction is aborted

CommandAborted because another motion control

instruction is executed.

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

® When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)
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B Timing Diagram

Execute J |_| l_l | |_|
Dane |_| |_|_

L T

Active _I—I |_|
Commandiborted I—I ;
Errori D |_|

® [n-Outs
. Setting value . )
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

You can set the inputs Deceleration and Jerk to specify the deceleration rate and jerk pattern when decelerating to a stop.

-The relationship between the deceleration rate, the velocity, and the jerk values is shown below

Jerk=0
The velocity value is created according to the specified deceleration rate Dt

Velocity‘
A
Velocit : . _
Y @) i Command current position Time
Deceler- :
ation speed —
Time
Dtfoee
Jerk=0 —
Time

Vt: Velocity before the deceleration starts, Dt: The specified deceleration speed
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Jerk#0

The velocity value is created according to the specified deceleration rate Dt, which functions as the upper limit to the

deceleration speed.

Veloc

Velocity

Deceler-
ation speed

Jerk value

ity
Vit |-
i Command currentposition | Time
Time
-Dt : :
- L1 Time

Vt: Velocity before the deceleration slope starts, Dt: The specified deceleration rate, Jt: The specified jerk value

® Troubleshooting

- Ifan error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example below shows the behavior when MC_Stop is used with MC_MoveVelocity.
A moving axis is delcelerating with MC_Stop instruction.
The axis rejects motion instructions when Execute of MC_Stop is True. If any motion instruction (ex. MC_MoveVelocity) is

executed, when MC_Stop is busy, it will report CommandAborted.
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M Power
MO Power
En Eno
s 1 AT e m— s Stats | W10
M1 —|Enakle Busy|  MI1
400 —|EnaklePositive Activel W12
SM400 —EnableNegative Emor|l W13
0 Mode ErroeID |00
MC MoveWelocity
MC MoveVelocity
En Eno
Aris_ 1L AisTrnber —] A InWeloaity | W20
M2 —Exeonte Busyl M2
ERA00 | CentinuonsUpdate Aotive]l  p22
3000000 Velocity Cornmand&borted | 123
1000000 J&oceleration BErmor| WM
1000000 | Decelemtion ErroelD |02
00000 —Tedk
1 —|Direction
0 |Buffertaode
MC_Stop
MC_Stop
En Eno
Ais 1 AYIETIINbET e—lE Dene|l W30
M3 —{Exeonte Busyl M3
100000 | Dereleration Active]l W32
0000 — ek CommandAborted | B33
Error] W34
EmorDp T4
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Motion diagram:

MC_MoveVelocity S|

M2 (Execute) J—'—‘

M20 (InVelocity) | ——

M21 (Busy) ]
M22 ( Active ) J—l

M23 { CommandAborted ) I—l

M24 (Error)

MC_Stop

M3 (Execute) ﬁ
M30 (done) l ’—l

]
]

M31 [ Busy)

M32 CActive)

M34 CError)

Axis State

Stopping _'—]—| [

Standstill ‘l |—| l—_

When M3(Execute) of MC_Stop changes to True, it triggers M23(CommandAboted) of

MC_MoveVelocity at the same time and the motion controller starts to decelerate the axis to a stop.

M33 (CommandAboried)

The Axis state is moved to the “Stopping”.

When the axis reaches zero velocity, M30(Done) will change to True. M3(Execute) is still True so the
axis state remains in the state “Stopping”.

- If MC_MoveVelocity is executed again while the axis state is “Stopping”, the execution of
MC_MoveVelocity will be aborted and CommandAborted will be reported (M23=True)

- As soon as M30(Done) is set ON and M3(Execute) is False, the axis state goes to “Standstill”.

Supported Products
AH Motion Controller CPU: AHxxEMC-5A

AH series motion control modules: AHxxEMC-5A

3-37



AH Motion Controller — Motion Control Instructions Manual

MC_ Halt

FB/FC Description
FB MC_Halt halts an axis.
MC Halt

En Ena
Ais Deome
Execute Busy
Deceleration Aitive
Jegk Cornroand Aborted
Eruffedode Eirro

Error [0

- MC_Halt stops a moving axis which is under normal operation and tansfers the axis to the state “DiscreteMotion” until
zero velocity is reached. When the axis stopped, Done changes to True and the axis enters the state “Standstill”.

o

- ltis possible to execute another motion instruction during deceleration of the axis if it is not in a buffer mode. The
executed motion instruction will abort MC_Halt and operate immediately.

- During the execution of MC_Halt, it is invalid to execute this instruction repeatedly.

® |Inputs
) Setting value e .
Name Function Data type Timing for updating
(Default value)
Executes the
instruction when True/False
Execute BOOL -
Execute changes to (False)
True.
Decelerati ¢ Positive Wh hifts to T g
eceleration rate.
Deceleration ) 2 LREAL number or O ) en Execute shifts to True and Busy
(Unit: user unit/s®) * is False.
(0)
Jerk val Positive When E hifts to True and B
erk value.
Jerk ; LREAL number or 0 . en Execute shifts to True and Busy
(Unit: user unit/s”) *' is False.
(0)
Specifies the buffering 0: mcAborting )
. eMC_BUFFER When Execute shifts to True and Busy
BufferMode behavior of the * 1: mcBuffered )
] ] _MODE is False.
instruction. (0)
*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.
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® 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)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted | True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to
. False.
D ® When the axis decelerates to a stop and ) )
one . ® |f Execute is False and Done shifts to
reaches zero velocity.
True, it will be True for only one period
and immediately shift to False.
® \When Done shifts to True.
® \When Execute shifts to True and the .
Busy . o ® \When Error shifts to True.
instruction is executed.
® \When CommandAborted shifts to True.
® \When Done shifts to True.
® \When Error shifts to True.
. ® When C dAborted shifts to True.
Active ® When this instruction is started. en ~omman orted shifls fo frue
® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
® \When Execute shifts from True to
L L False.
® When this instruction is aborted
. .
CommandAborted because another motion control If Execute is False and
. L CommandAborted shifts to True, it will
instruction is executed. i
be True for only one period and
immediately shift to False.
® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)
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B Timing Diagram

Execute __J

Lone

s

Busy

Active |_|

il

]:.j ’4

Commandfboted
Errar
Errari D
® [n-Outs

. Setting value - .
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn® (0) and Busy is False

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function
B BufferMode

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 table lists the available buffer mode settings of MC_Halt

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

The following table lists the buffer effects of MC_Halt.

. Can be specified as a Can be followed by a Rellevant signal to
Instruction . . . . activate the next buffered
buffered instruction buffered instruction . ;
instruction
MC_Halt YES YES Done

For more information of buffer mode, refer to section AH Motion Controller — Operation Manual.

® Troubleshooting

- Ifan error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.
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- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example below describes the behavior of MC_Halt in combination with MC_MoveVelocity.

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

M Power
M Power
En Eno
£305 1 AN NUTAhET —is Stats | M0
M1 —|Enakle Busy| 11
S0 —|EnablePositive Activel W17
SM400 —|EnableNegative Emorl  M13
0 Mede EmeeID| D0
M Movelielocity
M Moveiielocity
En Eno
Aotz 1, AnTMuInber —) b InVelocity | W20
M3 |Bxerute Busy| 21
SR | ContinmonsUpdate Activel W27
3000000 —Velecity Commanddborted | W23
10,0000 Acceleration Brror | 1424
1000000 —Deceleration EomxID] 02
0,000 — ek
1 |Direction
0 |BufferMode
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Motion diagram:

Velocity

v

MC_MoveVelocity ! i

M2(Execute) m

M20(InVelocity) : |—|

|
]
| Time
|
|

)

)
M23(CommandAborted)
M24(Error)

A

M3(Execute

M30(done

M31(Busy

M32(Active
M33(CommandAborted)
M34(Error)

MC_Halt '

)

) ! | m |
)
)I

N
N

|
:
Axis State |

DiscreteMotion * [ ]
| 1

- When M3(Execute) of MC_Halt changes to True, it triggers M23(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 “DiscreteMotion”.

- When the axis reaches zero velocity, M30(Done) will change to True. The axis state transferred to
“Standstill”.

- If MC_MoveVelocity is executed again while MC_Halt is decelerating the axis and M3(Execute) is True,
the execution of MC_Halt will be aborted M33(CommandAboted) = True and M2(Execute) changes to
True. MC_MoveVelocity will accelerate again.
® Supported Products
= AH Motion Controller CPU: AHXxxEMC-5A

-  AH series motion control modules: AHxXEMC-5A
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MC _MoveAbsolute

FB/FC Description
FB MC_MoveAbsolute controls the axis to move to the specified absolute target position at a specified
behavior.
M Movedbaohe
En Eno
Als Done
Execnie Busy
ComtinmonsUpdate Brtive
Fosition Cornroand Aborted
elocity Error
Anceleration Error [0
Deceleration
Jerk
Dlirertion
Buffeddode
® Inputs
) Setting value o .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
. . ) When Active shifts to
Continuous Continuously updates Velocity True/False o
] ) BOOL True and it will update
Update when Continuousupdate is True (False) .
continuously.
Negati ber,
. Absolute target position eglé Ve number When Execute shifts to
Position LREAL positive number or 0 )
(Unit: user unit)*' ) True and Busy is False.
) Target velocity Positive number When Execute shifts to
Velocity LREAL )
(Unit: user unit/s)*’ (0) True and Busy is False.
, Acceleration rate - When Execute shifts to
Acceleration . L) 2 LREAL Positive number or 0 (0) )
(Unit: user unit/s) True and Busy is False.
, Deceleration rate - When Execute shifts to
Deceleration o o 2\l LREAL Positive number or 0 (0) )
(Unit: user unit/s) True and Busy is False.
Jerk value » When Execute shifts to
Jerk 3 LREAL Positive number or 0 (0) )
(Unit: user unit/s®)*' True and Busy is False.
Specifies the direction for servo 1: mcPositiveDirection ]
. . . eMC_DIREC When Execute shifts to
Direction motor rotation. 2: mcShortestWay .
TION* True and Busy is False.
The input is effective only for 3: mcNegativeDirection
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Name

Function

Data type

Setting value
(Default value)

Timing for updating

modulo/rotary axis.

4: mcCurrentDirection

(1

BufferMode

Specifies the buffering behavior
of the instruction.

eMC_BUFF
ER_MODE*

: mcAborting
: mcBuffered

: mcBlendingLow

: mcBlendingNext

: mcBlendingHigh

©)

0
1
2
3: mcBlendingPrevious
4
5

When Execute shifts to
True and Busy is False.

*Note:

1. When one MC_MoveAbsolute instruction is executed but not finished yet, it is invalid to re-execute the instruction.

® Outputs

Name Function Data type | Output range (Default value)
True when absolute target position is

Done BOOL True/False (False)
reached.

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error code | DWORD | 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

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

Done ® When the absolute positioning is ® |f Execute is False and Done shifts to

completed. 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 Done shifts to True.

Active ® When the motion on the axis is started | ® When Error shifts to True
® \When CommandAborted shifts to True.
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Instructions

instruction.

® \When this instruction is aborted
because of the execution of MC_Stop

Name Timing for shifting to True Timing for shifting to False
® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
® When this instruction is aborted by ® \When Execute shifts to False.
another instruction with the Buffer ® |[f Execute is False and CommandAborted
Mode set to mcAborting. i it wi
CommandAborted g shifts to True, it will be True for only one

period and immediately shift to False.

Error/ErrorlD

® \When an error occurs in the execution
conditions or input values for the
instruction.(Error code is recorded)

® \When Execute shifts from True to False.

(Error code is cleared)

B Timing diagram

Execute _‘

—

—

N

I I
I I I
Done : : : | |_
| 1 | | 1
Busy _I— l_! l—! | |
I I I I
Active HI | |
I I
|
Cammandsborted :
I
Errar !—|
I
Errar| D |_|
® [n-Outs
. Setting value . .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® Function

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

- The motion path of absolute positioning is described as below.

Jerk=0
Velocity
Targetf-------------- '
velocity Acceleration Deceleration
@) Command current position Timer
Travel distance
Jerk#0

Setting up Jerk value allows you to control the motion path to ramp up (accelerate) or ramp down (decelerate) smoothly.

The effects on a motion path with Jerk specified are as below.

Velocity‘

Targetf---"""""""""">
velocity

o) Command current position Time

Travel distance
B Direction Settings
- 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) Direction: 3 (Negative direction)
Current position: 315° Current position: 315°

Target position: 90° Target position: 90°

Movement angle: 135° Movement angle: 225°
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Instructions

270

180

270

180

Direction: 2 (Shortest way)
Current position: 315°
Target position: 90°

Movement angle: 135°

Direction: 2 (Shortest way)
Current position: 315°
Target position: 270°

Movement angle: 45°

270

180

o

Direction: 4 (Current direction)

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

Current position: 315°

Target position: 90°

Movement angle: 225°

Direction: 4 (Current direction)

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°
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180°

B BufferMode

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 table lists the available buffer mode settings of MC_MoveAbsolute.

Buffer Mode

Function

0: mcAborting

Aborts the ongoing motion. The next instruction takes effect immediately

1: mcBuffered

Automatically executes the next instruction after the ongoing motion is completed.

2: mcBlendingLow

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

and the buffered instruction. (The transit velocity is the velocity that the current

instruction uses as the transit point.)

3: mcBlendingPrevious

Takes the target velocity of the current instruction as the transit velocity.

4: mcBlendingNext

Takes the target velocity of the buffered instruction as the transit velocity.

5: mcBlendingHigh

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

and the buffered instruction.

The following table lists the buffer effects of MC_ MoveAbsolute.

Can be specified as a

Can be followed by a

Relevant signal to

Instruction . . . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_MoveAbsolute YES YES Done

For more information of buffer mode, refer to AH Motion Controller Motion Control Instructions Manual.
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example 1

The example below describes the behavior of the MC_MoveAbsolute instruction.

M Power
M Power
En Eno
Atz 1AM UIIRET — 1 Sas]l (M0
M1 —|Enakle Busy| 111
ErA00 —|EnahlePositive Activel B2
SM400|EnableNegative Ereor| W13
0 |Mode BrorlD] T

M Movedbsolie
MO Movedbsolute

En Eno
Ais_ 1L AKINIINET m—)iH L Donel 120
M2 —{Execute Busy|  M21
Feserved — | ContinuensUpdate Active| 242
A0, 0000 —Pesition Comrnandéboded | 1723
30,0000 —{Veloclty Ereor| M4
100,000 Accelemtion | wverg 1) Y ]
100,000 | Decelermtion
15,0000 — etk
0 Direction
0 |BufferMode
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o

Motion diagram:

Velocity 4
300 | _____

|
-

Time
Position 4
7000

2000

v

Time

R | e —

MC_MoveAbsolute
M2(Execute) |

M20(Done)

M21 (Busy)_i

M22(Active) |
M23(CommandAborted)
M24(Error)

T

- When M2(Execute) changes to True, MC_MoveAbsolute drives the axis to the target position. When the
axis reaches the specified target position, M20(Done) changes to True, and M21 and M22 change to
False.

- When M2(Execute) changes to False, M20(Done) changes to False.

- When the axis reaches the target position, re-execution of the instruction will not move the axis.

® Programming Example 2

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

M Power
M Power
En Eno
Atz 1AM urnher m—f s Statis | W10
M1 —{Enakle Busy| M1
SN0 —|EnakleFositive Aetivel W12
SMAD0_ |Enableblegative Bror|  M13
o |Mode EoorlD |10

MC Movedbsolne
MC Movedbsolne

En Ene
Aris_ 1 Ais MO bET — S Donel W20
M2 {Execute Busy |21
Eeserved — | ContinmensUpdate Letive| w22
A0 o |Position Commanddbored | 23
3000000 —{Velocity Eror] W24
100,000 —J&ocelerdion EmwoelD| T2
10000 | Deceleration
150000 — ek
0 —|Directicn
0 |BufferMode
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MC Mevedhbsoloe 2

MC_Movedbsolute
En B
L3151 A I e m— Denel M0
M3 — |Bxecue Busyl W31
Reserved | Continuons Update Active]l W32
135000000 —Fosition Cormmnand&bored | 133
00,0000 — Velocity Brror] W34
1000000 —J Acrelertion BrerD] 04
100,000 Diecelemtion
15,0000 —{Jed
0 Dhivertion
0 Bufferhode
Motion diagram:
Velocity *
500

300

v

Time
Position 4
13500

4500
2000

v

Time
MC_ MoveAbsolute_1
M2(Execute

M20(Done

M21(Busy

M22(Active
M23(CommandAborted
M24(Error

MC_ MoveAbsolute_2
M3(Execute)

M30(Done)
M31(Busy)

M32(Active)
M33(CommandAborted)
M34(Error)

N RN N I | S

~ ~— ~—

|

T

|l

|

- When M2(Execute) changes to True, MC_MoveAbsolute drives the axis to the target position. When
M3(Execute) changes to True, the first MC_MoveAbsolute instruction is aborted and
M23(CommandAborted) changes to True. Meanwhile, the second MC_MoveAbsolute instruction is
executed and the axis will move according to the set parameters of the second MC_MoveAbsolute
instruction.
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- When the axis reaches the specified target position of the second MC_MoveAbsolute instruction,
M30(Done) changes to True, and M31(Busy) and M32(Active) change to False.

- When M3(Execute) changes to False, M30(Done) changes to False.

® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHXxXEMC-5A
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Instructions

MC_MoveRelative

FB/FC Description
FB MC_MoveRelative controls the axis to move a specified relative distance with a specified behavior.
M MeoveRelative
En Ena
Ais Dome
Execnte Busy
ComtinnonsUpdate Butive
Dlistance Cornroand Aborted
WElocity Birror
Anceleration Errer D
Dereleration
Jeck
Bruffetode
® Inputs
) Setting value o .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
. . ) When Active shifts to
Continuous Continuously updates Velocity True/False L
. ) BOOL True and it will update
Update when Continuousupdate is True (False) i
continuously.
. Relative distance to be moved. Negative number, When Execute shifts to
Distance LREAL N .
(Unit: user unit) positive number or 0 (0) | True and Busy is False.
Velocit Target velocly. LREAL Positive number (0) When Execute shifts to
y (Unit: user unit/s) True and Busy is False.
Acceleration rate. When Execute shifts to
Acceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) | Tr,e and Busy is False.
, Deceleration rate. - When Execute shifts to
Deceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) | Tr,e and Busy is False.
Jerk value. When Execute shifts to
Jerk LREAL Positive number or 0 (0) ;

(Unit: user unit/s®)

True and Busy is False.
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Name

Function

Data type

Setting value
(Default value)

Timing for updating

BufferMode

Specifies the buffering behavior
of the instruction.

eMC_BUFF
ER_MODE

a A W N =~ O

: mcAborting

: mcBuffered

: mcBlendingLow

: mcBlendingPrevious
: mcBlendingNext

: mcBlendingHigh

(0)

*Note:

1.  Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type Output range (Default value)

Done True when relative distance is completed. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to
False.
® When the relative positioning is . .
Done ® |f Execute is False and Done shifts to
completed. .
True, Done will be True for only one
period and immediately shift to False.
® \When Done changes to True.
® When Error changes to True.
Busy ® When Execute changes to True.
® When CommandAborted shifts to
True.
® \When Done changes to True.
® When Error changes to True.
Active ® \When the motion on the axis is started. ® \When CommandAborted shifts to
True.
® |f Execute is False and Active shifts to
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Name Timing for shifting to True Timing for shifting to False
True, it will be True for only one
period and immediately shift to False.
® When this instruction is aborted by | ® When Execute changes to False.
another instruction with the Buffer Mode | ® |f Execute is False and
CommandAborted set to mcAborting. CommandAborted shifts to True, it will
® When this instruction is aborted because be True for only one period and
of the execution of MC_Stop instruction. immediately shift to False.
® When an error occurs in the execution ® \When Execute shifts from True to
Error/ErrorlD conditions or input values for the False.
instruction.(Error code is recorded) (Error code is cleared)

B Timing Diagram

Execute _|

Done

Busy |

o~

Active |_|

7

e R
]
T

Commandborted
Errar
Errar| D
® [n-Outs
. Setting value . .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® 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.

- The motion path of relative positioning is described as below.

Jerk=0

Jerk#0

Velocity

Targetp------=-------
i D lerati
velocity Acceleration eceleration

(e} Command current position Time

Travel distance

Setting up Jerk value allows you to control the motion path to ramp up (accelerate) or ramp down (decelerate)
smoothly. The effects on a motion path with Jerk specified are as below.

Velocity

]

Target-----""""---—

velocity

® BufferMode

o) Command current position Time

Travel distance

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 table lists the available buffer mode settings of MC_MoveRelative.

Buffer Mode

Function

0: mcAborting

Aborts the ongoing motion. The next instruction takes effect immediately

1: mcBuffered

Automatically executes the next instruction after the ongoing motion is completed.

2: meBlendingLow

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

3: mcBlendingPrevious

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

5: meBlendingHigh Takes the higher target velocity as the transit velocity between the current instruction
and the buffered instruction.

The following table lists the buffer effects of MC_ MoveRelative.

o Relevant signal to
. Can be specified as a Can be followed by a )
Instruction . . . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_MoveRelative YES YES Done

For more information of buffer mode, refer Motion Controller Motion Control Instructions Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding Error codes and Indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example 1

The example below describes the behavior of the MC_MoveRelative instruction.

M Powwer
M Powwer
En Eno
Atis_ 1, AstisNuraber e Atis Stats | M10
W1 —|Enahle Busy| M11
SR |EnablePositve Activel W12
SM400 —EnableNegative Ermcr| W13
0 Mode BovorlD] T
MC_MoveRelative
MC_MoveRelative
En Eno
Azris_1 s Nrnber m— s Deone|—M20
M2 —|Execute Busy| M21
Eeeserved —ContinuousUpdate Activel W22
SO000 | Distance Comnrmand Abored | B3
3000000 W elocity Brror| (24
10,0000 Aecelemtion EworD| T2
1000000 | Derelemtion
15,0000 — ek
0 |Bufferiode
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o

Motion diagram:

Velocity *
300

v

. | | | | Time
Position 4 ! ! ! :
12000 | opocommooooo R !
7000 |otooooooooooo. L
2000 | — b |
. : ! ! ! Time ~
MC_MoveRelative L .
M2(Execute)_i : I_Ié :
1 1
M20(Done) I—l | l‘l
M21(Busy)J' ' ' '
I .
M22(Active) : : :
—J LI L
M23(CommandAborted)
M24(Error)

- When M2(Execute) changes to True, MC_MoveRelative drives the axis to the target position. When the
axis moved the specified relative distance (5,000), M20(Done) changes to True, and M21 and M22
change to False.

When M2(Execute) changes to False, M20(Done) changes to False.

When the axis completed the specified relative distance(5,000) and then M2 changes to True again, the
instruction will be executed again to move another distance(5,000) and reach the position of 12,000.
When the specified distance is completed, M20(Done) changes to True again.
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® Programming Example 2

The example below describes the behavior of 2 MC_MoveRelative instructions which are connected with each other.

M Power
MO Power
En Eno
Axis 1 .mmNm}ﬂ_|m13 Stats | MI10
M1 |Enakle Busy| M1l
Eh400 —|EnableFositive Active]l W12
SMA0) —{EnableNegative Error| 113
0 |Meode B0
M MoveRelative 1
M MoveRelative
En Eno
Axis 1 .mmNmker_| s Done| M0
M2 —{Exerute Busy| 121
Brserved — 1 ContinmomsUpdate Active]l W72
S0 Distanee Comrmand Aboded | 3023
300,0000 | Velocity Eror] 124
1000000 —Acceleration BroelD) T2
1000000 1 Dereleration
15,0000 edk
0 |Buffertdode
MO MoveRelative 2
MC MoveRelatve
En Eno
Aaris_1 .f-‘-.xisNum}:er—| Aaris Dionel 130
M3 —{Exerute Busy| W31
Feserved — | ContinuonsUpdate Active]l 132
S0 | Distanee Comrmand Aboded | 333
L0000 —Velocity Error] W34
1000000 —Acceleration EworlD] T4
1000000 1 Dereleration
15,0000 edk
0 |Buffertdode
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Motion diagram:

Velocity *
500 fFoccmmeee o

300 f-----

v

Time
Position 4
13500 | -

4500 |-
2000

v

Time
MC_MoveRelative_1
M2(Execute) |

)
M20(Done)
M21(Busy) |

M22(Active)_|—]

M23(CommandAborted) f
M24(Error)

1
1
1
I
I
1
!
1
1
1
-
I
I
I
!
1
1
1
!
1
1
1
1
1
1
1
1
|
!
1

R

MC_MoveRelative_2

M32(Active)
M33(CommandAborted)

M34(Error)

- When M2(Execute) changes to True, MC_MoveRelative drives the axis to the target position. When
M3(Execute) changes to True at the position 4,500, the first MC_MoveRelative instruction is aborted
and M23(CommandAborted) changes to True. Meanwhile, the second MC_Moverelative instruction is
executed and the axis will move for 9,000 according to the set parameters of the second
MC_MoveRelative instruction.

- When the axis completed 9,000 which is specified by the second MC_MoveAbsolute instruction, the axis
reaches 13,500 and M30(Done) changes to True.

- When M3(Execute) changes to False, M30(Done) changes to False.

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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MC_MoveAdditive

FB/FC Description
FB MC_MoveAdditive controls the axis to move an additional distance at a given speed and acceleration.
M Mewveddditve
En Ena
Ais Dome
Execnte Busy
ComtinnonsUpdate Butive
Dlistance Cornroand Aborted
Welocity Erron
Anceleration Errer D
Dereleration
Jeck
Bruffetode
® Inputs
) Setting value e )
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
. Continuously updates Velocity When Active shifts to
Continuous ] ) True/False . .
when Continuousupdate is BOOL True and it will update
Update (False) .
True continuously.
. Relative distance to be moved. Negative number, When Execute shifts to
Distance LREAL - .
(Unit: user unit) positive number or 0 (0) | True and Busy is False.
Velocit Target velocity. LREAL Posiive number (0) | nen Execute shifts to
y (Unit: user unit/s) True and Busy is False.
Accelerati Acceleration rate. LREAL Positive numberor0 | When Execute shifts to
ceeleralion - (ynit: user unit/s?) ) True and Busy is False.
Decelorati Deceleration rate. LREAL Positive numberor0 | When Execute shifts to
eceleralion | ynit: user unit/s?) 0) True and Busy is False.
Jerk Jerk value. LREAL Positive number or 0 When Execute shifts to
er ;
(Unit: user unit/s3) (0) True and Busy is False.

3-61

Instructions




o

AH Motion Controller — Motion Control Instructions Manual

Name

Function

Data type

Setting val

(Default value)

ue . )
Timing for updating

BufferMode

Specifies the buffering
behavior of the instruction.

eMC_BUFF
ER_MODE

: mcAborting
: mcBuffered

: mcBlendingLow

: mcBlendingNext

: meBlendingHigh

(0)

0
1
2
3: meBlendingPrevious
4
5

When Execute shifts to
True and Busy is False.

*Note:

1.  Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type Output range (Default value)

Done True when additive distance is completed. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for changing to True Timing for changing to False
® \When Execute shifts from True to False.
Done ® True when the additive positioning is | ® If Execute is False and Done shifts to
completed. True, it will be True for only one period
and immediately shift to False.
® When Done changes to True.
® \When Error changes to True.
Busy ® True when Execute changes to True.
® When CommandAborted changes to
True.
® \When Done changes to True.
® When Error changes to True
Active ® True when the motion on the axis is | ® When Commandaborted shifts to True.
started. ® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
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® \When this instruction is aborted
because of the execution of MC_Stop
instruction.

Name Timing for changing to True Timing for changing to False
® \When this instruction is aborted by
another instruction with the Buffer | ® When Execute changes to False.
Mode set to Aborting. ° i
CommandAborted g If Execute is False and CommandAborted

shifts to True, it will be True for only one
period and immediately shift to False.

Error/ErrorlD

®  When an error occurs in the execution
conditions or input values for the
instruction.(Error code is recorded)

® \When Execute shifts from True to False.

(Error code is cleared)

B Timing Diagram

Execute __J | {_1
I I I I
I I I 1
pone | L : | L
I I I I I I
Busy | | [ [ [
| 1 1 |
Active (1 | |
I I
I—I I
Commandsharted !
I
Errar _I
I
Errar| D |—|
® In-Outs
. Setting value . .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

- MC_MoveAdditive executes relative positioning based on the target distance of previous positioning instruction,

regardless of the completion of the previous positioning instruction.

- When the previous positioning instruction is on-going, executing MC_MoveAdditive will move the axis for the distance

which is obtained by summing the previous target distance and the distance specified by MC_MoveReletive.

- If the previous instruction is a velocity instruction, MC_MoveAdditive will abort the execution of the velocity instruction

and move the axis according to the given distance specified by MC_MoveAdditive at a given speed, acceleration and

deceleration and then stop.

- The motion path of additive positioning is described as below.
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Deceleration

Acceleration

Jerk=0
Velocity
Target [---
velocity
(0]
Jerk#0

Command current position Time

Travel distance

Setting up Jerk value allows you to control the motion path to ramp up (accelerate) or ramp down (decelerate)

smoothly. The effects on a motion path with Jerk specified are as below.

Velocity4

Target [--

velocity

® BufferMode

Command current position Time

Travel distance

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 table lists the available buffer mode settings of MC_MoveAdditive.

Buffer Mode

Function

0: mcAborting

Aborts the ongoing motion. The next instruction takes effect immediately

1: mcBuffered

Automatically executes the next instruction after the ongoing motion is
completed.

2: mcBlendingLow

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

3: mcBlendingPrevious

Takes the target velocity of the current instruction as the transit velocity.

4: mcBlendingNext

Takes the target velocity of the buffered instruction as the transit velocity.
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5: meBlendingHigh Takes the higher target velocity as the transit velocity between the current
instruction and the buffered instruction.

The following table lists the buffer effects of MC_ MoveAdditive.

o Relevant signal to
. Can be specified as a Can be followed by a i
Instruction . . . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_MoveAdditive YES YES Done

For more information of buffer mode, refer to section Motion Controller Motion Control Instructions Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example 1

The example below describes the behavior of the MC_MoveAdditive instruction.

M Power
M Power
En Eno
Laris_ 1, AxisNurnber s Axis Statos | M0
M1 —|Enakle Busy| M1
Er400 —|EnahlePositive Setivel B2
SMA00 —{EnableNegative Ercorl 113
0 Maode Bl T
MO Movedddite
MO Movedddite
En Eno
Azt AR NUInber e—tixis Deone| 190
M |Brecate Busy| 21
Brserved — 1 ContinmonsUpdate Sctivel B3
000,000 | Distance ComrmandSbored | 14723
300,0000 —{Velocity Ereor| 24
1000000 —Acceleration EroeD] T2
100 ——Deceleration
15,0000 edk
0 |Bufferiaode
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Motion diagram:

Velocity *
300

v

| : | | Time
Position 4 ! ! ! !
12000 |- ! (R !
7000 |} - e
2000 | | | |
. ! ! ! ! Time =
MC_MoveAdditive ! Lo !
M2(Execute)_| il i
M20(Done) ! il 1
M21(Busy) | I |I I _
M22(Active) | I, |'
M23(CommandAborted)
M24(Error)

- When M2(Execute) changes to True, MC_MoveAdditive controls the axis to rotate. When the axis moved
the specified relative distance (5,000), M20(Done) changes to True, and M21 and M22 change to
False.

When M2(Execute) changes to False, M20(Done) changes to False.

When the axis completed the specified relative distance(5,000) and then M2 changes to True again, the
instruction will be executed again to move another distance(5,000) and reach the position 12,000.
When the specified distance is completed, M20(Done) changes to True again.
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® Programming Example 2

The example below describes the behavior of MC_MoveRelative and MoveAdditive instructions which are executed in a

series.

M Power
M Power
En Eno
Ais_ 1A MIber m—) s Status | W10
M1 —{Enakle Busy] M1
Er400 —|EnablePositive Artivel B2
SM400 —|EnableMNegative Emor] W13
00— Mode BworlD] T
M MoveRelative
M MoveRelative
En Eno
Aaris 1L AxisMurober e 4K Demel W20
M |Brecute Busy| W21
Eeserved — | ContinmonsUpdate Setivel B3
S000,0000 | Distance ComrmandAbored | 14723
300,000 {Welocity Emor] w24
1000000 —Acceleration jarevera 1) ) ')
10— Deceleration
150000 edk
0 |Bufferiode
MO Movedddite
MO Movedddite
En Eng
Ais 1, A b — 1S Donel 30
M3 |Brecute Busy|M31
Eeserved — | ContinmonsTUpdate Artivel B3
EE | Distanee Commanddbored | B33
S00,0000{Welocity Eror] W34
1o Arceleration EBoeeID | Td
10— Deceleration
15,0000 Jedk
0 |Bufferiode
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Motion diagram:

Velocity *
500

300

v

Time
Position 4
13500

4500
2000

v

Time
MC_MoveRelative
M2(Execute) |

M20(Done

M21(Busy

M22(Active
M23(CommandAborted)
M24(Error)

MC_MoveAdditive
M3(Execute

)
M30(Done)
M31(Busy)

M32(Active)
M33(CommandAborted)
M34(Error)

T I . I

1

)
)
y
)

|

RN

Nl

When M2(Execute) changes to True, MC_MoveRelative drives the axis to the target position. A relative
distance of 5000 is added to current position 2000, and the commanded position becomes
7000(2000+5000). When M3(Execute) changes to True at the position 4,500, the MC_MoveRelative
instruction is aborted and M23(CommandAborted) changes to True.

Meanwhile, the MC_MoveAdditive instruction is executed and adds a relative distance of 6500 to the
previous commanded position 7000, and results the new commanded position 13500.
When the axis reaches 13,500, M30(Done) changes to True.

When M3(Execute) changes to False, M30(Done) changes to False.
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® Programming Example 3

The example below describes the behavior of MC_MoveAbsolute and MC_MoveAdditive instructions which are executed

in a series.

M Power
MO Power
En Eno
Ais_ 1 AN DY m—H L Stats | MI0
M1 —|Enakle Byl MI11
Eri400 —|EnablePositve Sctivel W12
SM400 —EnableNegative Emor] W13
00— |Mode ErereID] 10
MC Movedbsolate
MC Movedbsolute
En Eno
Ais_ 1 AN DY m—H L Done]l 1420
M2 |Execnte Byl M21
Reserved —JContinuousUpdate Active] W22
F000.0000 —{Fosition CommendAbored | 123
300,000 Velocity Boorl 1724
1000000 Accelemtion [xuyery | ) I ]
1000000 |Derelertion
15,0000 — ek
0 Directicn
0 |Buffertdods
MC Moveddditive
MC Movesdditive
En Eno
Ais_ 1 AN DY m—H L Done]l 1130
M3 |Execnie Busy]  M31
Erserved —Continuous U pdate Betivel {32
G000 | Distance Cornmanddboded | (W33
500,000 —Velocity Error| 134
1000000 Accelemtion EroeID ] T
1000000 —{Deceleration
15,0000 — ek
0 |Buffertdods
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Motion diagram:

Velocity *
500

300

v

Time
Position 4
13500 | -

4500 |-
2000

v

Time

T
1
1
1
I
T
I
I
1
1
1
L
1
!
T
1
1
1
1

MC_MoveAbsoulte
M2(Execute) |

)
M20(Done)
) 1

M21(Busy)

M22(Active) [
M23(CommandAborted)
)

M24(Error

MC_MoveAdditive

L

M32(Active)
M33(CommandAborted)

M34(Error)

- When M2(Execute) changes to True, MC_MoveAbsoulte drives the axis to the commanded absolute
position 7000. When M3(Execute) changes to True at the position 4,500, the MC_MoveAbsoulte
instruction is aborted and M23(CommandAborted) changes to True.

- Meanwhile, MC_MoveAdditive instruction is executed and adds relative distance 6500 on the previous
commanded position 7000, and results the new commanded position 13500.

- When the axis reaches 13500, M30(Done) changes to True.

- When M3(Execute) changes to False, M30(Done) changes to False.

® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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MC_MoveSuperimposed

FB/FC Description
FB MC_MoveSuperimposed controls the axis to move a relative superimposed distance at a specified
behavior while the axis is moving.
MC MoveSupeimposed
En Eno
Lals Dicme
Execute Busy
ComtinmonsUpdate Artive
Diztance Cornrnand Aborted
Welocity Error
Acreleration Error D
Dierelermtion ComveredDistince
Jedk
® Inputs
i Setting value e )
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
. . ) When Active shifts to
Continuous Continuously updates Velocity True/False L
. . BOOL True and it will update
Update when Continuousupdate is True (False) )
continuously.
L - Negative number, ]
. Additional relative distance to be . When Execute shifts to
Distance . ) LREAL positive number or 0 .
moved. (Unit: user unit) 0) True and Busy is False.
. Additional target velocity . When Execute shifts to
Velocity ) ] LREAL Positive number (0) .
(Unit: user unit/s) True and Busy is False.
, Additional acceleration rate Positive number or | When Execute shifts to
Acceleration . L2 LREAL .
(Unit: user unit/s) 0 (0) True and Busy is False.
, Additional deceleration rate Positive number or | When Execute shifts to
Deceleration o b 2 LREAL .
(Unit: user unit/s”) 0 (0) True and Busy is False.
Additional jerk value Positive number or When Execute shifts to
Jerk 3 LREAL .
(Unit: user unit/s”) 0 (0) True and Busy is False.
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® Outputs
Name Function Data type Output range (Default value)
Done True when relative distance is completed. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Active True when the axis is being controlled. BOOL True/False (False)
CommandAborted | True when the instruction is aborted. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.
. Continuously displays the covered distance
Covered Distance . i ) . LREAL
moved by the instruction since it was executed.

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 superimposed distance is ® |f Execute is False and Done shifts to
completed. True, it will be True for only one period
and immediately shift to False.
® When Done changes to True.
Busy ® When Execute changes to True. ® \When Error changes to True.
® \When CommandAborted shifts to True.
® When Done changes to True.
® When Error changes to True
Active ® When the motion on the axis is ® When Commandaborted shifts to True
started. ® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
® When this instruction is aborted by ® When Execute changes to False.
another instruction with the Buffer ® |f Execute is False and CommandAborted
Mode set to Aborting. i it wi
CommandAborted g shifts to True, it will be True for only one
® When this instruction is aborted period and immediately shift to False.
because of the execution of MC_Stop
instruction.
. ® Continuously updates value when ® Continuously updates value when Active
CoveredDistance L .
Active is True. is True.
Error/ErrorlD ® When an error occurs in the execution | ® When Execute shifts from True to False.
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conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

® Timing Diagram
Execute _‘ I_

=
L

Done
Busy J !
1

[ 1

Active

CommandAborted

Error

]

I
i—

,_i

e I B

j:lj

ErrorID

® In-Outs

i Setting value o .
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn™(0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

MC_MoveSuperimposed adds specified distance, acceleration, deceleration and jerk values to the axis in motion. When
this instruction is executed, the previous instruction will not be aborted. The axis will react according to the superimposed
values 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.

- If MC_MoveSuperimposed is active, any other instruction in aborting mode (except MC_MoveSuperimposed) will
terminate both the previous instruction and MC_MoveSuperimposed instruction. In modes other than aborting mode,
the previous motion instruction is not aborted.

- If MC_MoveSuperimposed is active and another MC_MoveSuperimposed is executed, only the active
MC_MoveSuperimposed instruction is aborted, and the new MC_MoveSuperimposed will replace the active one.

- In all relevant states, MC_MoveSuperimposed changes the velocity and the moved distance of an ongoing motion.
- MC_MoveSuperimposed should be executed when the axis is in the “Synchronized” state.

- The input values of Acceleration, Deceleration, and Jerk are values added to the on-going motion. Therefore, the
previous motion instruction always completes within the same period of time regardless of whether a
MC_MoveSuperimposed instruction is executed at the same time.

- The motion path of the instruction and the effects of Jerk are described as below.
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Jerk=0
Velocity
Target [-------------- _
velocity Acceleration Deceleration
0] Command current position Time
Travel distance
Jerk#0

Setting up Jerk value allows you to control the motion path to ramp up (accelerate) or ramp down (decelerate)

smoothly. The effects on a motion path with Jerk specified are as below.

Velocity‘

Targetf---"""""""""">
velocity

o) Command current position Time

Travel distance

® Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
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Programming Example

When MC_Gear_InGear (InGear) is True, specifiy the parameters to be superimposed to the designated slave axis,
and set M3(Execute) to True to execute MC_Superimposed.

The instruction will take current position as the reference point and superimpose an extra amount to the slave axis,
and the motor will drive the axis to reach the desired position.

When the target distance is reached, M30(Done) will shift to True.

M MeoveRelative
M MoveRelative
En Eno
ais_ L anis M urnber e— SIS Done]l W Mowe Donel
MC Mewe_Execurd | |Fxecute Busy| 1 Move Busvl
M Meove Continuens Updar? | |ContinuousT Ipdate Active]l  WC Meowe Activel
10000000 | Distance Commandabored | 147 Move Commandiborted?
S00.000 | Welocity Error| 1< Move Brrord
100,000 | Aoceleration ErorlD | 14T Wovwe BororlD2
100000 | Dereleration
00— e
BT Wowe Buofferhiods? —|BufferMode

MC Gearln
MC Gearln
En Eno
atis_|anisMumber m—|iiaste InGear|  WC Gear nGear
Luris_0,axisFurmber s e Busy| W Gear Busy
W Gezr_Brrernte —{Executs Active| MO Gear Active
MC Gear Comtinuens Update | ContinugusUpdate ComroandAboried] MO Gear Commend Sberted
1 |RatioMumaerator Eror| M Gear Brror
1 —RatioDencrminator EnorlD | WC Gear BreoelD
1 IMasterFalueS oo
10000000 — Accelertion
10000,000 | Develemtion
0,000 —Meds
MC Gear_Buffertode —|Bufferhiode
MC_MoveSuperraposed
MC MoveSupedmposed,
En Eno
Atz 0anisNoraber s Dongl 30
M3 —{Execnte Busy| 131
M —JContincnsUpdate Active]l 132
S000,000 —JDistance CommendAboted | 1433
00,000 Welecity Brvor] 134
a0 —Accelertion EBaeelD| D2
20,000 —Deceleration CoversdDistance | Td
15000 —fedk
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Motion diagram:

'
Welacity
1100

300

o Time
Posiion
17000

2000

MC_MoveSuperimposed

b 3(E xecute)

M 300 onel

31 (Busy) _|I

1
M320A Ive]
M ZErCommandaborted

- When M3(Execute) changes to True, the MC_MoveSuperimposed instruction starts and applies the
additional values(velocity, distance, acceleration, deceleration and jerk) to the axis and the axis
performs a superimposed motion path.

- When the specified distance 5,000 of the MC_MoveSuperlmposed instruction is completed, M30
changes to True and M31 and M32 changes to False. T

- When M3 changes to False, M30/M31 changes to False as well.

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxxEMC-5A
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MC_ HaltSuperimposed

FB/FC Description
FB MC_HaltSuperimposed halts all superimposed motions of the axis without aborting the previous
superimposed motion.
MZ_HaltSuperirnposed
En Enc
Al Dione
Execnte Busy
Deceleration Active
Jerk Cornroand Abored
Error
EirerID
® Inputs
i Setting value . .
Name Function Data type Timing for updating
(Default value)
Executes the instruction
True/False
Execute when Execute changes BOOL -
(False)
to True.
, Deceleration rate. Positive numberor | When Execute shifts to True and
Deceleration " 2 LREAL )
(Unit: user unit/s) 0(0) Busy is False.
Jerk Jerlf value. o LREAL Positive number or When. Execute shifts to True and
(Unit: user unit/s”) 0(0) Busy is False.
® Outputs
Name Function Data type | Output range (Default value)
True when the superimposing effects is
Done penmposing BOOL True/False (False)
cleared.
Busy True when the instruction is executed. BOOL True/False (False)
Active True when the axis is being controlled. | BOOL True/False (False)
CommandAborted | True when the instruction is aborted. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error
ErrorlD occurs. Refer to Appendices for error | DWORD | 16#0~16#FFFFFFFF (0)
code descriptions.
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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
e Wh h ) ) focts i False.
en the superimposing effects is
Done ® |f Execute is False and Done shifts to
cleared
True, it will be True for only one period
and immediately shift to False.
® \When Done shifts to True.
® \When Execute shifts to True and the .
Busy . o ® \When Error shifts to True.
instruction is executed.
® \When CommandAborted shifts to True.
® \When Done shifts to True.
® \When Error shifts to True.
. ® Wh Al hiff True.
Active ® \When this instruction is started. en CommandAborted shifts to True
® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
o . . ® \When Execute shifts from True to False.
® When this instruction is aborted o IfE e is Fal dc dAborted
xecute is False and Comman orte
CommandAborted because another motion control _ e
. . shifts to True, it will be True for only one
instruction is executed. ) ] ) )
period and immediately shift to False.
® When an error occurs in the execution | ® When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute _‘

Done

L

]

||
1L

e R
]
T

]
I
1
:
Busy | |
I I I
Active |_| l_! |_|
|
Commandaborted !
|
Errar !—|
|
ErrariD |—|
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® [n-Outs

. Setting value . .
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn™(0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example below describes the behavior of MC_HaltSuperimposed in combination with MC_MoveSuperimposed.

Moveinperimposed,
M MeoveSuperimposed
En Eno
Lets_ 1L AT NIRRT —15 Donel W30
W3 |Execu Busy| 131
Continus_Super —JContinuousUpdate Actve] 132
S000,000 —|Distance Abort]  [h{33
E00 | Veloaty Brror] 334
00000 JAoceleration EroelD]_ 09
200000 Decelemation CoverdDistance] (D
L& Ylek
HaltSuperimposed
MC_HaltSuperimposed
En Eno
Aarts_ 1 Anishurnber e—ds Done| 1440
144 |Exerute Buzy| 141
20,0000 Deceleration Activel 1447
150000 —fTerk Abortl 143
Error| 144
EnoID'| D&
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Motion diagram:

A
Vel ocity
1100

M23(Abort)

MC_MoveSuperimposed
M 3(Execute) |
1

M30(Done) :

M31(Busy) I |
M32(Active) I p—

M33(Abort)

LiLL]

500
| |
| |
N | »
) : | ! | Time

MC_MoveRelative | ! I I

1 ! A I

T I I

M2(Execute) _! : | I l_

M20(Done) — I !
| ! 1
M21(B | I
(Busy) | ! !
|
M22(Active) _| X I
| |
| |
| |
1 |
I
|
|

MC_HaltSuperimposed

L)

M4 (Execute)
M40(Done) i |
M41(Busy) ! II
M42(Active) 1
M43 (Abort)

- When M4 (Execute) of MC_HaltSuperimposed changes to True, it triggers M33 (CommandAboted) of
MC_MoveSuperimposed at the same time and the motion controller starts to decelerate the axis
according to the values specified in MC_HaltSuperimposed.

- When the effects of MC_MoveSuperimposed are cleared and M40 (Done) will change to True.

® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHXxXEMC-5A
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MC_MoveVelocity

FB/FC Description
FB MC_MoveVelocity performs velocity control on an axis in the position mode with a specified behavior and
an average velocity.
MC MoveVelocity
En Ena
Al InWelocity
Execnie Busy
ComtinmonsUpdate Brtive
Welocity Cornroand Aborted
A oreleration Errox
Deceleration Ervor [0
Jerk
Direction
Buffedode
® Inputs

) Setting value e )
Name Function Data type Timing for updating
(Default value)

Executes the instruction when
Execute BOOL True/False (False) -
Execute changes to True.

Continuous Continuously updates Velocity When Active shifts to
Undat when Continuousupdate is BOOL True/False (False) True and it will update
pdate True continuously.
. Target velocity. » When Execute shifts to
Velocity (Unit: user unit’s) LREAL Positive number or 0 (0) True and Busy is False.
. Acceleration rate. » When Execute shifts to
Acceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) True and Busy is False.
Deceleration rate. When Execute shifts to
Deceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) True and Busy is False.
Jerk value. When Execute shifts to
Jerk LREAL Positive number or 0 (0)

(Unit: user unit/s®) True and Busy is False.

ifies the direction fi
Specifies the direction for 1: mcPositiveDirection

eMC_DIREC | 3: mcNegativeDirection | When Execute shifts to
TION 4: mcCurrentDirection True and Busy is False.

(0)

servo motor rotation.
Direction PositiveDirection,
NegativeDirection,

CurrentDirection

When Execute shifts to

Specifies the buffering eMC_BUFF | 0: mcAborting )
BufferMode . ) . True and Busy is False.
behavior of the instruction. ER_MODE 1: mcBuffered (0)
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*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs
Name Function Data type Output range (Default value)
. True when the specified target velocity is

InVelocity P 9 y BOOL True/False (False)
reached.

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
When th fiod ¢  velocit ® When CommandAborted shifts to True
. ° en the specified target velocity is
InVelocity P d y ® \When CommandAborted shifts to True
reached.
and the target velocity is changed.
) ® \When Error shifts to True.
Busy ® When Execute shifts to True. )
® \When CommandAborted shifts to True.
) ) o ® \When Error shifts to True.
Active ® When the motion on the axis is started. )
® When CommandAborted shifts to True.
® When this instruction is aborted by
) ] ) ® When Execute changes to False.
another instruction with the Buffer o It ]
Mode set to mcAborting. If Execute is False and
CommandAborted L o CommandAborted shifts to True, it will
® \When this instruction is aborted ,
. be True for only one period and
because of the execution of MC_Stop ] . )
. . immediately shift to False.
instruction.
® When an error occurs in the execution
N i ® When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the )
. . . (Error code is cleared)
instruction.(Error code is recorded)
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B Timing Diagram

Execute J |_| |_|_\_
InVelocity __,—I l_\ [

Active | m
CommandAborted |—| B

Busy

Error

[ ]
ErrorID |_|

® In-Outs

) Setting value o .
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn™(0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® 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.

- You can execute another motion instruction to abort the ongoing motion of MC_MoveVelocity.
- The output InVelocity is reset when the instruction is aborted by another instruction.

- When the instruction is used with MC_MoveSuperimposed, the output InVelocity will be True as long as the specified
target velocity equals to the performed actual velocity.

- The motion path of different velocity parameters is described as below.
Acceleration/Deceleration=0

When the instruction is executed with Acceleration or Deceleration set to 0, no accelerating or decelerating will be
performed on the axis before it reachs the specified target velocity.

y
Velocity

Target [----
Velocity

0 ; g
Position

Acceleration/Deceleration/Jerk#0

Setting up Acceleration/Deceleration/Jerk value allows you to control the motion path to ramp up (accelerate) or ramp
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down (decelerate) smoothly. The effects on a motion path with Jerk specified are as below.

A
Velocity

Target
Velocity

»
|

Position

- The behavior of the MC_MoveVelocity instruction followed by MC_Stop instruction is described as below.

M MoveVelocity
En Ena
Ll In%elocity
Execnte Busy MC Sop
ComtinmonsUpdate Active]| |En Eno
Welocity Comnroand Aborted | |Axis Diome
Arcelemtion Errer| |Execnte Busy
Deceleration Eror D] |Deceleration Ative
Jerk Jerk Corarnand &hored
Direction Error
Bufferhode ErroeID)
Motion diagram:
MC_MoveVelocity
M2(Execute)
M20(InVelocity) ;
M21(Busy)
M22(Active) |
M23(CommandAborted) i
M24(Error) :
M25(ErrorID) :
MC_Stop i
M3(Execute) !
Velocity .
Target '
Velocity
Time

Deceleration is performed
by the deceleration rate of
MC_MoveVelocity.
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- When M2(Execute) changes to True, MC_MoveVelocity drives the axis to the target velocity. When the
axis reaches the specified target velocity, M20(InVelocity) changes to True.

- When M3(Execute) changes to True, MC_Stop aborts MC_MoveVelocity and the axis decelerates
according to the deceleration rate specified by MC_MoveVelocity.

- If the MC_MoveVelocity is not aborted, it will stay at the specified target velocity, and M20(InVelocity)
remains True.

® BufferMode

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 table lists the available buffer mode settings of MC_MoveVelocity.

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

The following table lists the buffer effects of MC_ MoveVelocity.

o Relevant signal to
) Can be specified as a Can be followed by a )
Instruction . i . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_MoveVelocity YES YES InVelocity

For more information of buffer mode, refer to section Motion Controller Motion Control Instructions Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
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® Programming Example

The examples of the combination of two MC_MoveVelocity instructions are described as below.

M Power
M Power
En Eno
At s Nrrber m—, 0 Stms| M1
W1 — |Enable Busvy] W11
i |EnablePositive Activel W12
40— |Enablelegatie Broor] W13
0 Mode ErcelD ] D0
M Meovwelelocity 1
M Moweielocity
En Eno
L1 Az Muraker fuis InVelocity| (W20
M2 |Execuis Busy| W21
S ContinuonsUpdate Activel (W22
E00,0000 —Velocity CommandAborted | 73
100000 Aereleration Eror| 24
1000000 Decelertion EwoelD] D3
15,0000 {Terk
1 Direction
0 BufferMode
M Movelelocity 2
M Moweielocity
En Enc
Lxis_1,AxisMurober |01 InWelocity | N30
M3 —|Exeru Busy| 31
SMA00|ContinuonsUpdaie Active] W32
300,000 —Velocity CommandAborted | 33
1000000 Aocelemtion Eror| 34
1000000 Dlecelertion EooelD] T4
15,0000 {Terk
1 Dlirection
0 BufferMode
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Motion diagram:

Velocity 1
500

300

v

MC_MoveVelocity 1 E Time
]

M2(Execute)_l

M20(InVelocity) 7
M21(Busy) | '
M22(Active)_|—i
M23(CommandAborted) |—3—|
M24(Error)

Ll

MC_MoveVelocity_2

I P

M30(InVelocity)

M31(Busy)

M32(Active)
M33(CommandAborted)
)

M34(Error

— i

- When M2(Execute) changes to True, the first MC_MoveVelocity controls the axis to reach the specified
target velocity 500. When it reaches 500, M20(InVelocity) changes to True.

- If the M3(Execute) changes to True, M20(InVelocity) will change to False and M21(CommanAborted) will
change to True while the second MC_MoveVelocity is executed.

- The second MC_MoveVelocity will decelerate the axis to the velocity 300. When 300 is reached,
M30(InVelocity) will change to True and remain in this status as long as the velocity is not changed.

- When M2(Execute) changes to False, M21(CommanAborted) will change to False.

- If the first MC_MoveVelocity is started again by M2(Execute) changes to True, the axis will abort the
second MC_MoveVelocity and accelerate toward the velocity 500.

- If the sencod MC_MoveVelocity M3(Execute) changes to False and and set on again, the sencod
instrution aborts the first MC_MoveVelocity. In this case, the axis decelerates again without reaching
the target velocity 500 of the first MC_MoveVelocity.

- If MC_MoveVelocity M3(Execute) changes to False after reaching the target velocity. M30(InVelocity),
M31(Busy) and M32(Active) remain True.

® Supported Products
- AH Motion Controller CPU: AHXXxEMC-5A

- AH series motion control modules: AHXxXxEMC-5A

3-87



AH Motion Controller — Motion Control Instructions Manual

MC_VelocityControl

FB/FC Description

FB MC_MoveVelocity performs velocity control on an axis in the velocity mode with a specified behavior and

an average velocity.

MO VelocityControl
En Enol
Ly InVelocity |
Execute Busy]
ComtinmonsUTpdate Active]
Elocity Clornroand Ahorted |
Arreleration Eiror|
Diereleration ErrcrID |
Jerk
Direction
o Enfferhlods

Before using MC_VelocityControl instruction, it is required to confirm if the below object data is supported, and use ECAT
Builder in ISPSoft to set the below data in the settings of PDO communications.

® Target velocity (60FF hex)
® Modes of operation (6060 hex)
® Modes of operation display (6061 hex)
If one of the above required object data is not set, an error will occur to indicate the problem of missing process data

object setting.

® Inputs

) Setting value _ )
Name Function Data type Timing for updating
(Default value)

Executes the instruction when
Execute BOOL True/False (False) -
Execute changes to True.

Continuous Continuously updates Velocity When Active shifts to
Undat when Continuousupdate is BOOL True/False (False) True and it will update
pdate True continuously.
Target velocity. When Execute shifts to
Velocit LREAL Positive number or 0 (0 ;
y (Unit: user unit/s) (©) | True and Busy is False.
) Acceleration rate. » When Execute shifts to
Acceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) True and Busy is False.
. Deceleration rate. » When Execute shifts to
Deceleration (Unit: user unit/sz) LREAL Positive number or 0 (0) True and Busy is False.
Jerk value. When Execute shifts t
Jerk LREAL Positive number or 0 (0) on Breeute St o

True and Busy is False.

(Unit: user unit/s3)
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) Setting value e )
Name Function Data type Timing for updating
(Default value)
ifies the direction f
Specifies the |re.c on for 1: mcPositiveDirection
servo motor rotation. . L
L . L eMC_DIREC | 3: mcNegativeDirection | When Execute shifts to
Direction PositiveDirection, .
L TION 4: mcCurrentDirection True and Busy is False.
NegativeDirection,
CurrentDirection ©
" ) . When Execute shifts to
Specifies the buffering eMC_BUFF | 0: mcAborting )
BufferMode . ) . True and Busy is False.
behavior of the instruction. ER_MODE 1: mcBuffered (0)
*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs
Name Function Data type Output range (Default value)
. True when the specified target velocity is

InVelocity P g y BOOL True/False (False)
reached.

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
e When th fiod taraet velocity i ® When CommandAborted shifts to True
. en the specified target velocity is
InVelocity P g y ® When CommandAborted shifts to True
reached.
and the target velocity is changed.
® When Error shifts to True.
Busy ® When Execute shifts to True. )
® \When CommandAborted shifts to True.
® \When Error shifts to True.
Active ® When the motion on the axis is started. )
® \When CommandAborted shifts to True.
® When this instruction is aborted by ® When Execute changes to False.
another instruction with the Buffer ° i
CommandAborted ! If Execute is False and
Mode set to mcAborting. CommandAborted shifts to True, it will
® When this instruction is aborted be True for only one period and
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Name Timing for shifting to True Timing for shifting to False

because of the execution of MC_Stop immediately shift to False.

instruction.

® When an error occurs in the execution
N i ® When Execute shifts from True to False.

Error/ErrorlD conditions or input values for the )

. . . (Error code is cleared)

instruction.(Error code is recorded)

B Timing Diagram

Execute _l l_l ! _I I_
InVelocity _._,—| 5 ; [
Busy J :
o -
o Active J m
CommandAborted
Error |_|
Error ID [__1
® [n-Outs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® 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.

- You can execute another motion instruction to abort the ongoing motion of MC_VelocityControl.
- The output InVelocity is reset when the instruction is aborted by another instruction.

- During the execution of the instruction MC_VelocityControl in CSV control mode, if users execute MC_Stop, MC_Halt
or the axis is in the state of Errorstop, when the target velocity (60FF hex) decelerates to 0, the mode will be switched
to CSP control mode. Refer to its servo manual for more details on the actual servo behavior.

- The motion path of different velocity parameters is described as below.
Acceleration/Deceleration=0
When the instruction is executed with Acceleration or Deceleration set to 0, no accelerating or decelerating will be
performed on the axis before it reachs the specified target velocity.

4
Velocity

Target | ----
Velocity

0 >
Position

Acceleration/Deceleration/Jerk#0

Setting up Acceleration/Deceleration/Jerk value allows you to control the motion path to ramp up (accelerate) or ramp
down (decelerate) smoothly. The effects on a motion path with Jerk specified are as below.

A
Velocity

Target |----ooooo—
Velocity

0 | g
Position

- The behavior of the MC_VelocityControl instruction followed by MC_Stop instruction is described as below.

M VelocityControl

En Enol

s InWelocity |

Execute Busv|] MC_Stop
CromtinmonsUpdate Active UEn Eno
Welocity Coraroand Abaorted | Aris Dicne
Acreleration Errer UFrernte Busy
Dieceleration ErrorID W Deceleration Auctive
etk Jeck Cornroand Abored
Diirection Biror
BufferMaode Eiror D)
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Motion diagram:

MC_VelocityControl

M2 ( Execute ) )

M21 (Busy ) —

M20( InVelocity )

M22( Active )

M23 ( CommandAborted )

M24 ( Error)

M25 ( ErrorlD )

MC_Stop

M3 ( Execute )
Velocity

Target
Velocity

Deceleration is performed Time

by the deceleration rate of
MC_VelocityControl.

- When M2(Execute) changes to True, MC_VelocityControl drives the axis to the target velocity. When the
axis reaches the specified target velocity, M20(InVelocity) changes to True.

- When M3(Execute) changes to True, MC_Stop aborts MC_MoveVelocity and the axis decelerates
according to the deceleration rate specified by MC_VelocityControl.

- If the MC_VelocityControl is not aborted, it will stay at the specified target velocity, and M20(InVelocity)
remains True.

® BufferMode

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 table lists the available buffer mode settings of MC_VelocityControl.

Buffer Mode Function
0: mcAborting Aborts the ongoing motion. The next instruction takes effect immediately
1: mcBuffered Automatically executes the next instruction after the ongoing motion is completed.
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The following table lists the buffer effects of MC_VelocityControl.

o Relevant signal to
. Can be specified as a Can be followed by a i
Instruction . ) ] ) activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_VelocityControl YES YES InVelocity

For more information of buffer mode, refer to AH Motion Controller — Operation Manual.

Note: when switching among velocity and other modes (torque/positon), users should refer to the corresponding axis
for the real velocity behavor continued.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The examples of the combination of two MC_VelocityControl instructions are described as below.

MC_Fower
M FPoawer
En Eno
i _ 0K raher e— XS Statz | 110
M1 Enahls Busy] M1
SHAM0 EnahlePositive Active| 1412
SRIA00 EnableMezative Ervor| W13
0 |Mode BoorlD] T
MC VelocityControl 1
MC_ VelocityControl
En Eno
Axis_OamnisMumber Axis InWelocity | 320
12 —{Execute Bosy| 21
SMA00 ] ContinucusUpdate Active]l W37
S00.000 — Velocity Commandéborted | 1473
100,000 —JAcceleration Bl W24
100,000 Dlecelertion BT
15000 —fledk
1 Diivection
0 Buffertdode
M VelocityComteol_2
M VelocityComtrol
En Eno
Aoris_ 0,2 Es NI be e—) A1 InWeleeity] 1430
M3 {Bxecne Busy| 131
SM400 | ContinmonsUpdate Activel 132
300,000 —]Welecity Command Abeded | 133
100,000 —J Acceleration Ermor| 34
100,000 —Deceleration EmorlD | T4
15000 Jledk
| —Direction
01— |BEufferMode
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Motion diagram:

Velocity 4

500 |--------

300 |-----f--

MC_VeIocityCiontroI_i1
M2 ( Execute ) _j :

M20 ( InVelocity ) __! 1
M21 ( Busy ) _,—i
M22 (Active) [ |
M23 ( CommandAborted ) !
M24 ( Error) E
MC_VelocityControl_2
M3 ( Execute ) II
M30 ( InVelocity )
M31(Busy) ]

M32 ( Active )
M33 ( CommandAborted )
M34 ( Error)

When M2(Execute) changes to True, the first MC_VelocityControl controls the axis to reach the specified

Y U

1

A

I U

— i

target velocity 500. When it reaches 500, M20(InVelocity) changes to True.

If the M3(Execute) changes to True, M20(InVelocity) will change to False and M21(CommanAborted) will
change to True while the second MC_VelocityControl is executed.

The second MC_VelocityControl will decelerate the axis to the velocity 300. When 300 is reached,
M30(InVelocity) will change to True and remain in this status as long as the velocity is not changed.

When M2(Execute) changes to False, M21(CommanAborted) will change to False.

If the first MC_VelocityControl is started again by M2(Execute) changes to True, the axis will abort the
second MC_VelocityControl and accelerate toward the velocity 500.

If the sencod MC_VelocityControl M3(Execute) changes to False and and set on again, the sencod
instrution aborts the first MC_VelocityControl. In this case, the axis decelerates again without reaching
the target velocity 500 of the first MC_VelocityControl.

If MC_VelocityControl M3(Execute) changes to False after reaching the target velocity. M30(InVelocity),
M31(Busy) and M32(Active) remain True.

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

-  AH series motion control modules: AHxXEMC-5A
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MC_TorqueControl

FB/FC Description
FB MC_TorqueControl controls the torque by using the Torque Control Mode of the applied servo drive.
MC_TorqueControl
En Eno
Az InTorque
Execnte Busy
ContinmonsUpdate Aytive
Terque Cornnand & horted
TorqueRamp Error
Welocity Error D)
Anceleration
Deceleration
Jerk
Dimection
Buffedhdode

The actual movement will be limited by other input conditions, depending on the mechanical application conditions.

Before using MC_TorqueControl instruction, it is required to confirm if the below object data is supported, and use ECAT
Builder in ISPSoft to set the below data in the settings of PDO communications.

® Target torque (6071 hex)

® Modes of operation (6060 hex)

® Torque actual value (6077 hex)

®  Modes of operation display (6061 hex)
® Torque ramp (6087 hex)

®  Maximum velocity (6080 hex)

If one of the above required object data is not set, an error will occur to indicate the problem of missing process data
object setting.

1. The instruction is also applicable for force control when there is no external load.

2. When one MC_TorqueControl instruction is executed but not finished yet, it is invalid to re-execute the instruction.

® Inputs

) Setting value o .
Name Function Data type Timing for updating
(Default value)

Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
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Setting value

Name Function Data type Timing for updating
(Default value)
. . When Active shifts to
Continuous Continuously updates Torque -
. . BOOL True/False (False) True and it will update
Update when Continuousupdate is True ]
continuously.
The specified target torque (Unit: . .
. . Refer to 6071 hex in the | When Execute shifts to
Torque refer to 6071 hex in the object LREAL ) o )
o object dictionary (0) True and Busy is False.
dictionary)
The specified maximum time
derivative of the desired torque Refer to 6087 hex in the | When Execute shifts to
TorqueRamp ) i LREAL i o )
value. (Unit: refer to 6087 hex in object dictionary (0) True and Busy is False.
the object dictionary)
The maximum velocity.
Velocit Unit: refer to 6080 hex in th LREAL Refer to 6080 hex in the | When Execute shifts to
eloci :
y ( T“ re'er. © exinthe object dictionary (0) True and Busy is False.
object dictionary)
Acceleration | Reserved i ) )
Deceleration | Reserved B ) )
Jerk Reserved B ) )
Direction*® Reserved - - -
0: mcAborting
Specifies the buffering behavior | eMC_BUFF When Execute shifts to
BufferMode . . 5 | 1: mcBuffered ]
of the instruction. ER_MODE* ) True and Busy is False.
*Note:

1. When the slave is Delta A2-E servo drive, when ContinuousUpdate is ON and the value of Torque is updated, this will

cause the velocity to shift.

2. Take A2-E as an example, the torque ramp (6087 hex) will be defined as below:

Torque
(Target Torque Value)

Torque (Unit: 0.1%)

100%

P TorqueRamp %l

Time (Unit: ms)

3. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.
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Instructions

® Outputs

Name Function Data type Output range (Default value)
True when the specified torque or force

InTorque , BOOL True/False (False)
is reached.

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted | True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error DWORD 16#0~16#FFFFFFFF (0)
code descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
When Error shifts to True.
InTorque ® \When the specified target torque is When CommandAborted shifts to True.
reached. When the instruction is re-executed and
the target torque is changed.
When Execute changes to False.
Busy ® When Execute shifts to True. When Error shifts to True.
When CommandAborted shifts to True.
When Execute changes to False.
Active ® When the motion on the axis is started. When Error shifts to True.
When CommandAborted shifts to True.
® \When this instruction is aborted by When Execute changes to False.
another instruction with the Buffer Mode If Execute is False and
set to mcAborting. A hi T it will
CommandAborted [¢] CommandAborted s |fts. to True, it wi
® When this instruction is aborted be True for only one period and
because of the execution of MC_Stop immediately shift to False.
instruction.
® When an error occurs in the execution When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)
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B Timing Diagram

Execute _l l_l
InTorque _._,—I ,—\ .

-

—

Busy J
Active l——,—J
CommandAborted
Error |_|
Error ID |_|
® In-Outs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

Function

The instruction performs torque control with specified limit values such as target torque (Torque) and vmaximum velocity
(Velocity) when Execute changes to True. The limit values are torque command values directly specified to the servo

drive.

If you need to do additional tests for monitoring purpose, you can design the specific tests outside of this instruction.
For example, monitoring the moved distance could be performed by capturing the actual position during the motion.

The axis will not remain in torque control status if another non-administrative motion instruction is executed.

When the command torque equals or is higher than the maximum torque of the servo drive, the system will take the
maximum torque of the servo drive as the command torque. However, the actual torque could be affected by the
maximum velocity and the actual load, and it could be much lower than the command torque. Once the velocity and
load change to the condition that requires the servo drive to exert a bigger torque, the servo drive will perform the
operation targeting the maximum torque. In this case, the time derivative of the actual torque may exceed the input
value of TorqueRamp.

When the axis exceeds a soft limit, the instruction will be aborted and the axis will enter position mode. In this case,
deceleration will be performed on the axis according to the command parameters of the servo drive.

During the execution of the instruction MC_TorqueControl in PT control mode, if users execute MC_Stop, MC_Halt or
the axis is in the state of Errorstop, when QuickStop is complete, the mode will be switched to CSP control mode.
Refer to its servo manual for more details on the actual servo behavior.

The execution of MC_TorqueControl can be stopped by using MC_Stop instruction.
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B Executing and Stopping MC_TorqueControl

Execute |

In Torque ] |

Busy

Active _ Stopped by MC_Stop

_ Iy

CommandAborted

Current velocity Torque control Position control

<

v

A

h

v

4
Velocity
H . Current velocity

Torque control Position control

<

v

Torque i

Commanded torque ;
Torque |------g - - . _Torque control for servo drive
Val g o€ | limit on the velocity

v

N

| R T

B Switching the Control Modes

The servo drive remains in the previous Control Mode (Torque/Position) unless it is switched to another mode.

Example 1:
Command: Switching from Position control to Torque control.
Actual: The servo drive operates in Position Control mode until it is switched to Torque Control mode.

Switching from Position Control to Torque Control

MC_TorqueControl exceuted.

Current velocity Y
Position control Torque control
Current velocity
Commandvelocity — { ¢ S
B e U
| The command velocity of this
g . . . . . .
instruction is maintained until
4 .
torque control is started.
A '
Torque Time
1 Position control Torque control
< > i
P . /Currenttorqua g Currenttorque
; 3
Torque ; o
i :
] i, s Y
L A R

\ Time

The first command torque when this
instruction is executed is the current torque.
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Example 2:
Command: Switching from Torque control to Position control.
Actual: The servo drive operates in Torque control mode until it is switched to Position control mode.

Switching from Torque Control to Position Control

Positioning instruction is executed.

Current velocity
A

Torque control Position control

&
<

A 4
A

"\
\
Y
\

The actual current velocity
is the first command velocity
when the positioning
instruction is executed.

Command velogi

--------------------- N
Torque T
A
Torque control Position control
H
Command torque A\
Torque > ¥
e ! ] Current torque
X S R
L Current torque ¢ .
/

The command torque when the
positioning instruction is
executed is used before positioning
is started.

—v

-
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B Using MC_TorqueControl to Abort the Previous Instruction

The motion diagram below shows an immediate stop for the axis to perform a pressing operation on the workpiece.

Position Control Instruction (1st Instruction)

Execute [

Done

Busy 1 |

Active |

CommandAborted

Execute

-

In Torque

MC_TorqueControl Instructié)n(an Instruction)

Busy
Active
CommandAborted ! i !
Currentvelocity { Position control Torque control
Velogity [rmmzm==r=mm=smmsmmsmmmmmmmmmo oo s oo oo
Curfent ; ) .
veldcity +When the workpiece is pressed
of the
axis
i Position control i i Torque control T
Torque | b :
i Currenttorque :
e o Comnjand torque
Torque === f """" §rmm- ‘vl ______
T
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B Using MC_TorqueControl to Buffer the Previous Instruction

The motion diagram below shows a buffered behavior for the axis to perform a pressing operation on the workpiece.
Position Control Instruction (1st Instruction)

Execute |_|

Done

Busy |

Active I

CommandAborted

[T ELETE e

MC_TorqueControl Instructidon(2nd Instruction)

Execute

In Torque

Busy

o

Active

CommandAborted

Currentvelocity | Position control Torque control

JEL IS AR SIS FRR——

Velocity [------- It 1 --------------- prmmmmmm e
Curtent | i ! .
velocity H 4« When the workplece is pressed
of the ;
axis : ;
b i E T
i Position control i i Torque control
Torque | h i
i Currenttorque ; :
Y4 ; Comnmiand torque
Torque f===---- j """" Rt —J—-
T

B BufferMode

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 table lists the available buffer mode settings of MC_TorqueControl.

Buffer Mode Function
0: mcAborting Aborts the ongoing motion. The next instruction takes effect immediately
1: mcBuffered Automatically executes the next instruction after the ongoing motion is completed.
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The following table lists the buffer effects of MC_ TorqueControl.

o Relevant signal to
) Can be specified as a Can be followed by a )
Instruction . ) ] ) activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_ TorqueControl YES YES InTorque

For more information of buffer mode, refer to AH Motion Controller — Operation Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Supported Products

- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHxxEMC-5A
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MC _ SetTorqueLimit

FB/FC Description

MC_SetTorqueLimit instruction limits the torque output from the servo drive via the torque limit function of
the servo drive.

FB

M _SetTorquelimit

En Eno
Ais Status
Enakle Busy
PositiveEnahle Errox
Fositive'/aloe Erroe D
MezativeEnahle

Iagzativeyalue

Before using MC_SetTorqueLimit instruction, it is required to confirm if the below object data is supported.

® Positive torque limit (60EO hex)

® Negative torque limit (60E1 hex)

® Inputs
Name Function Data type Setting value Timing for updatin
yp (Default value) 9 . -
The axis is ready to be
operated when Enable is True, True/False
Enable . BOOL -
and not ready when Enable is (False)
False.
Enables the limit of positive
" torque when PositiveEnable is True/False Continuously updates value
PositiveEnable ) BOOL )
True. Valid only when Enable (False) during busy state.
is True.
Sets the limit of positive torque Refer to 60EOQ )
. ] ] ] . Continuously updates value
PositiveValue (Unit:  refer to 60EO hex in LREAL hex in the object )
. o o during busy state.
the object dictionary) dictionary (0)
Enables the limit of negative
torque when NegativeEnable True/False Continuousl dates value
NegativeEnable ) que w . g BOOL ! ) nUOUSly up val
is True. Valid only when (False) during busy state.
Enable is True.
Sets the limit of negative Refer to 60E1 )
. . ) ) Continuously updates value
NagativeValue torque (Unit: refer to 60E1 LREAL hex in the object

hex in the object dictionary)

dictionary (0)

during busy state.
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® Outputs

Name Function Data type Output range (Default value)

Status True when the axis is ready to be operated. | BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.

ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Enable shifts to False.

Stat ® \When Enable shifts to True. ® \When Error shifts to True.
atus
® \When MC_Power is enabled. ® \When Enable of MC_Power instruciton
shifts to False.
Busy ® \When Enable shifts to True and the ® \When Enable shifts to False.
instruction is executed ® \When Error shifts to True.

® \When an error occurs in the execution e When Enable shifts f T o Fal
en Enable shifts from True to False.

Error/ErrorlD conditions or input values for the _

(Error code is cleared)

instruction.(Error code is recorded)

B Timing Diagram

Enahble _I | ! -
Status ! ! . |
Busy |
Errar |_|

Errar 1D |_|

® In-Outs
Name Function Data type Setting value Timing for updatin
yp (Default value) - # .
Axis Motion axis WORD KA~Kn* (0 When Enable shifts to True and Busy is
number ~Kn* (0) False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® Function

- The instruction specifies the limitation of torque that is applied to the servo drive.

- This can only be used when it is not in the torque mode.

- Enabling PositiveEnable with Enable=True limits the torque control of the axis with the specified PositiveValue.
Enabling NegativeEnable with Enable=True limits the torque control of the axis with the specified
NegativeValue.

- When PositiveEnable/NegativeEnable shifts to False, the value of the positive/negative torque limit will be set
and keep in the servo drive.

- When Enable of this instruction shifts to False, the values of the positive and the negative torque limits will also
be set and keep in the servo drive. Meanwhile Busy and Status shift to False.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHXxXEMC-5A

— AH series motion control modules: AHxxEMC-5A

3-106



Chapter 3 Motion Control Instructions

MC _SetPosition

FB/FC Description
FB MC_SetPosition changes the current position by shifting the coordinate system of an axis.
MC SetFosition

En Ena
Ayis Deone
Execnte Busy
Position Erron
Felative Errer D
BErecentionhdode

Feference Type

- The changing of the coordinate system is made by modifying both the current position of the instruction (command
position) and the actual position from the feedback signals with the same value, which is set by Position.

- The following error between command position and actual position remains the same value.

® Inputs
Name Function Data type Setting value Timing for updatin
yp (Default value) 2 s ¢
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
Negati b When Execute
. Specifies the set position. ega_ Ve number, .en xecu
Position ) ) LREAL positive number, or 0 shifts to True and
(Unit: user unit) .
(0) Busy is False.
Specifies a relative When Execute
. . True/False .
Relative distance or an absolute BOOL (False) shifts to True and
alse
position. Busy is False.
ExecutionMode Reserved - - -
Specifies th ¢ 0: mcCommandedValue When Execute
ecifies the source o
ReferenceType P . eMC_SOURCE™*? 2: mcActualValue shifts to True and
reference position. .
(0) Busy is False.
*Note:
1. “Relative=True” means the value of Position will be added to the current position. “Relative=False” means that

command current position will be set to the value specified in the parameter Position.

2. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.
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® Outputs

Name Function Data type | Output range (Default value)

Done True when the position change is completed. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error occurs.

ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Execute shifts from True to False.

® When the position change is completed ® |f Execute is False and Done shifts to

Done
True, it will be True for only one period
and immediately shift to False.

B ® \When Execute shifts to True and the ® \When Done shifts to True.

us
4 instruction is executed. ® \When Error shifts to True
® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

B Timing Diagram

E xecute

L
N

I I
I I
Done : :
| | |
Busy | i
1 |
E rrar !_!
[
Etror D |_|

® [n-Outs

i Setting value . :
Name Function Data type Timing for updating
(Default value)

Motion axis When Execute is rising edge triggered

Axis number WORD K1~Kn™(0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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Function
- MC_SetPosition changes the current position of the servo axis to the specified target position.

- MC_SetPosition changes the current position by shifting the coordinate system of an axis. The changing of the
coordinate system is made by modifying both the current position of the instruction (command position) and the
actual position from the feedback signals with the same value, which is set by Position.

- The following error between command position and actual position remains the same value, and can be
explained by the following equation.

Actual position after change = Command position — Following error before change

- The instruction can also be used during motion without changing the target distance which is defined and fixed
at the beginning of the motion instruction. For example, if the motion started at 0 and MC_SetPosition executes
during the motion, the execution effects for both MC_MoveRelative with Distance=10000 and
MC_MoveAbsolute with Position=10000 will be the same.

- When the Count Mode is set to rotary mode (modulo axis), you can specify the set position (Position) to a value
outside the range of the modulo.

Note:

1. Avoid using the MC_SetPosition instruction for a master axis that is in synchronization with instructions such as
MC_Gearln, and MC_CAM,; this act will cause the slave axis to jump from position to position in inconsistent
velocity.

2. If another MC_SetPosition instruction is executed while the current MC_SetPosition is busy, the last instruction
will take the priority. In this case, Done of the current MC_SetPosition instruction shifts to True, however the
position change of the current instruction is not completed.

® Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
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® Programming Example 1

This example describes the effects of a combination of MC_MoveRelative and MC_SetPosition with its input Relative set

to True.

- “Relative=True” means the value of Position will be added to the current position.

- Execution of the instruction will have no influence on the actual execution results of the MC_MoveRelative

instruction which is being executed.

M Pogrer
M Power
En Ene
At 1 AxisMurnber m—dis Stats | L0
M1 —{Enakle Busy| M1l
EhA00 —|EnaklePositive Acivel W12
SMA00—|EnableMegative Emor| 13
0 Mode [ -vverd 1) I Y]
M MoveEelative
MO MoveRelative
En Eno
Ais_ ] AnisMurnber il Deme]l W20
M2 —Execute Busy|_M21
Reserved — | ContinnonsUpdate Active]l W22
10000.0000 | Distinee Command&horted | 123
3000000 —{Velocity Brror] W24
100000 &oceleration [=-vverd 1) I ]
100,000 —JDeceleration
15,0000 e
0 BufferMode
MC SetPosition
MC_SetPosition
En Ene
Agris_1 AnisMurnber A5 Denel — M30
M3 —{Execue Busy| _M31
40000000 —|Position Emor] 332
Md _ |Relative [=vverd 1) Y BT}
0 |ExeraticonMode
0 |ReferenceTyre
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Motion diagram:

Velocity *
300 |-----

—
-

Time =
Position 4
14000
10000

6000

v

MC_MoveRelative
M2(Execute) |

M20(Done) !
M21(Busy)_|I
M22(Active) |
M23(CommandAborted)
M24(Error)

MC_SetPosition
M3(Execute)

M4 (Relative) I
M30(Done)
M31(Busy)
M32(Error)

i—|
—
I

- MC_MoveRelative instruction executes when M2(Execute) changes to True. MC_SetPosition instruction
executes after a few seconds.

- The set position specified in Position is 4,000 with M4(Relative)=True, meaning 4,000 is added to current
command position 6,000 when MC_SetPosition executes. The command position becomes 10,000
after MC_SetPosition instruction executes. The defined moving distance at the beginning of
MC_MoveRelative is 10,000, so MC_MoveRelative keeps going for the remaining 4,000 then reaches
14,000 (14000=6000+4000+(10000-6000)).

- The motion of the physical device corresponding to MC_MoveRelative is not affected after
MC_SetPosition changed the command position because the moving distance for the commanded
motion remains 10,000, which is the same as the value set in Distance of MC_MoveRelative.
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® Programming Example 2

This example describes the effects of a combination of MC_MoveRelative and MC_SetPosition with its input Relative set

to False.

- “Relative=False” means that command current position will be set to the value specified in the parameter

Position.

- Execution of the instruction will have no influence on the actual execution results of the MC_MoveRelative

instruction which is being executed.

M Power
MC Power
En Eno
Aaris 1L AvisMornber ) A Status | W10
M1 —|Enakle Busy| 11
SMA00 —|EnablePositive Active]l W12
SM400 —{EnaklelNezative Emor] 13
0—{Maode [ =everd 1) NN Y]
M MoveRelative
M MoveRelative
En Eno
Aaris_ 1L AnisMorober b 00 Done| (1420
M2 {Bxrerne Busy| 131
Reserved — | Continuens Update Active] W23
100000000 | Distance Commanddborted | 1423
300,000 | Velecity Breorl M
1000000 —JAccelemtion EoorD L T2
1000000 —|Deceleration
15,0000 {Terdk
0 |Buffertviode
MC_SetPosition
MC_SetPosition
En Eno
Ais_ 1L AKIEMIIbED —) Demel W30
M3 |Bxecnte Busy| W31
000 0000 —{Position Bl 132
Wa —|Relative EroelD | T4
0 |ExerntionMode
0 |ReferenceTyre
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Motion diagram:

MC_SetPosition
M3(Execute)

M4 (Relative)
M30(Done)
M31(Busy)
M32(Error)

Velocity“
300 -_7 \
! ! Time *
Position & ! !
i : : Time *
MC_MoveRelative ! :
M2(Execute) | ' .
M20(Done) : —
M21(Busy)_ | '
M22(Active) | '|
M23(CommandAborted) |
M24(Error) ,
1
!
I

- MC_MoveRelative instruction executes when M2(Execute) changes to True. MC_SetPosition instruction
executes after a few seconds.

- The set position specified in Position is 4,000 with M4(Relative)=False, meaning 4,000 is taken to
replace the current command position 6,000 when MC_SetPosition executes. The command position
becomes 8,000 after MC_SetPosition instruction executes. The defined moving distance at the
beginning of MC_MoveRelative is 10,000, so MC_MoveRelative keeps going for the remaining 4,000
then reaches 8,000 (8000=4000+(10000-6000)).

- The motion of the physical device corresponding to MC_MoveRelative is not affected after
MC_SetPosition changed the command position because the moving distance for the commanded
motion remains 10,000, which is the same as the value set in Distance of MC_MoveRelative.
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® Programming Example 3
This example describes the effects of a combination of MC_MoveAbsolute and MC_SetPosition with its input
Relative set to True.
- “Relative=True” means the value of Position will be added to the current position.

- Execution of the instruction will have no influence on the actual execution results of the MC_MoveAbsolute
instruction which is being executed.

M Power
M Power
En Eno
Aaris_ 1 AxisNurnber e SRS Szl MI0
M1 —|Enakle Busy| 111
Sni400 —IEnahlePositive Activel _p12
SM400 —|EnableNegative Errorl — MI13
0 —|Mode EowD 10
M Movedbsolute
M Movedbsolute
En Eno
A5 _1 ARSI PEL m—) 1S Diome| W20
M2 —Execue Busyl M21
Beserved — | ContinnonsUpdate Activel  poa
10000,0000 —{Position Cormnmand dborted | 373
300,0000 —|Velocity Emor] W24
1000000 Ancelemtion EoeeD] T2
1000000 | Derelemtion
15,0000 Jlek
1 Direction
0 |Bufferhode
MiZ_SetFosition
MiZ_SetFosition
En Eno
Auaris_ 1 AKI U her m— Done] W30
M3 —Execut Busyl M3l
4000,0000 —]Frsition Ermror]  M32
N4 —|Relative ErorlD ] D
0 |Executioniods
0l |ReferenceType
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Motion diagram:

Velocity 1
300 Lo

|
-

Time =
Position 4
14000
10000

6000

v

MC_ MoveAbsolute
M2(Execute) |

M20(Done)
M21(Busy)_ |
M22(Active) |
M23(CommandAborted)
M24(Error)

MC_SetPosition
M3(Execute)

M4 (Relative) I
M30(Done)
M31(Busy)
M32(Error)

O
—
I

- MC_MoveAbsolute instruction executes when M2(Execute) changes to True. MC_SetPosition instruction
executes after a few seconds.

- The set position specified in Position is 4,000 with M4(Relative)=True, meaning 4,000 is added to current
command position 6,000 when MC_SetPosition executes. The command position becomes 10,000
after MC_SetPosition instruction executes. The defined moving distance at the beginning of
MC_MoveAbsolute is 10,000, so MC_MoveAbsolute keeps going for the remaining 4,000 then reaches
14,000 (14000=6000+4000+(10000-6000)).

- The motion of the physical device corresponding to MC_MoveAbsolute is not affected after
MC_SetPosition changed the command position because the moving distance for the commanded
motion remains 10,000, which is defined and fixed at the beginning of MC_MoveAbsolute by
Position=10000.

® Supported Products
- AH Motion Controller CPU: AHxXEMC-5A

—  AH series motion control modules: AHxxEMC-5A
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MC_SetOverride

FB/FC Description
FB MC_SeOverride changes the velocity override factors so as to change the target velocity of a motion axis.
M _SetCverride
En Ena
Als Enahled
Enakle Busy
"Wl Factor Error
LeocFactor Erex [0
JerkFactor
® Inputs
) Setting value o .
- Name Function Data type Timing for updating
(Default value)
The axis is ready to be
operated when Enable is
Enable True. When Enable is True, BOOL True/False (False) -
override factor will be
continuously updated.
Defines the velocity override Continuously updates
VelFactor . LREAL 0 to 500 (100) .
factor. (Unit: %) value during busy state.
AccFactor
Reserved - - -
(Reserved)
JerkFactor
Reserved - - -
(Reserved)
® Outputs
Name Function Data type |Output range (Default value)
Enabled True when the axis is ready to be operated. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions
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B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

. ) ® After one period when Enable shifts to
® When Enable shifts to True and the axis

Enabled False.

is ready to be operated. .
® \When Error shifts to True.

B ® \When Enable shifts to True and the ® \When Enable shifts to False.
us
y instruction is executed ® \When Error shifts to True.
® \When an error occurs in the execution .
. . ® \When Enable shifts from True to False.
Error/ErrorlD conditions or input values for the

. . . (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

enabe —| L[]

Enabled + : . —
sy _J L[
Error |_|
Error ID I_I
® In-Outs
Name Function Data type =Sug] VIO Timing for updatin
YPE | Default value) S
) Motion axis When Enable shifts to True and Busy is
Axis WORD K1~Kn* (0)
number False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

The MC_SetOverride instruction changes the target velocity (and acceleration/deceleration/jerk, if applicable)
of the motion axis with its specified override factors.

The new target velocity can be obtained by the equation as below.
The new target velocity = Current target velocity x The specified override factor
The override value will command the axis to accelerate or decelerate to the target velocity.

By setting the velocity override value as 0, you can pause the axis motion while keeping the operation status.
Specifying the velocity override factor as 0 will change the target velocity to 0 and decelerate the axis to a
velocity of 0 while keeping the axis operation status.

Whenever Enable is True, the override factors will be updated continuously.
The override factors stay the same when Enable shifts to False or an error occurs.

If another MC_SetOverride is executed during the current execution of MC_SetOverride, the execution of the
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last MC_SetOverride will take the priority. Enabled will be True for both instructions.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will

change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed

troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

This example describes the influence on the execution results of the MC_MoveVelocity instruction by using the

MC_SetOverride instruction.

M Power
MC Power
En Enc
Atz 1 ARISNUINbET e— Stams| IO
M1 —|Enahle Buzy| 111
SMA00 __|EnableFositive Active| W12
WA —|EnableMegative Error| W13
00— Mode ErorD| D0
MO MoveWeloeity
MC MoveVeloeity
En Enc
Atz 1 ARISNUINbET e— InVelocity | 20
M2 |Execnte Busy|  M21
S0 ContinnonsUpdate Active]  p2
3000000 Velocity Comrand&bored | (B33
1000000 Acceleration Bl 134
100,000 Decelertion BrrexID| 02
15,0000 ek
1 —Direction
0 |BufferMode
MC Setvemide
MC Setvermide
En Eno
A1 AT UIBET — Emabled | 330
M3 |Enakle By M31
D0 —{VelFacter Brror] (W32
D20 AccFactor ErreelD | T
D30 erkFactor
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Motion diagram:
Velocity“
600f - _____

450 oLy N ___
300 - fo

v

Time
MC_MoveVelocity

M2(Execute) |
M20(InVelocity)

M21(Busy)

M22(Active) M

M23(CommandAborted

M24(Error

B el e
I N e e

1

||

)
)

MC_SetOverride

M3(Enab|e)_|—|—|

D10(VelFactory—

M30( Enabled)_|—|—J

M31 (Busy)_|—|—|
M32(Error)

19U

Velocity
600

o
N

: :
MC_MoveVelocity 1] : Time
M2 [ Execute) _| ! i I
M20 [ InVelocity) _|

I

M21 (Busy) _IT

M22 [ Active) I
M2z

M24 [ Emor )

MC SetOverride
M3 [ Enable) __| S |
D10 [ WelFackor) 20 =1
M20 [ Ensbled) __I 1
M2 [ Busy) | I
M32 | Ermor)

mm - —

- When the MC_MoveVelocity is being executed without reaching its target velocity(300) yet, executing the
MC_SetOverride instruction will change the target velocity from 300 to 600 when MC_Setoverride is enabled
with D10(VelFactor) set as 200, indicaitng a 200% shift.. When the target velocity of the MC_MoveVelocity
reaches the new target velocity(600), M20(InVelocity) will change to True.

- When M3(Enable) of MC_SetOverride changes to False, the override factor for the target velocity of the axis
stays at 600.

- The modification made on VelFactor will continuously be updated and the axis will react accordingly as long
as Enable of MC_SetOverride True. You can observe this behavior by the variation from velocity 600 to 300
(VelFactor=50).
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® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHXxXxEMC-5A
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Instructions

MC_ ReadActualPosition

FB/FC Description
FB This instruction reports the actual axis position continuously when Enable is set.
MZ_Eead ActualFosition

En Ena

Ayis Walid

Enakle Busy

Errox

Erroe D

Position

1. The output Valid shifts to True when the output Position is valid. If Enable is reset, the data loses its validity, and all

outputs are reset. In this case, to update new position data requires enabling this instruction again.

2. The reported value of the actual position at the output is obtained from the servo drive and the unit of the position
value is the same as that of the servo drive.
® Inputs
Name Function Data type Setting value Timing for updatin
yp (Default value) g # -
Obtains the value of the
. . True/False
Enable outputs continuously while BOOL -
(False)
enabled.
® Outputs
Name Function Data type | Output range (Default value)
) True when the axis position at the output is
Valid . BOOL True/False (False)
available.
Indicates there are incoming new output
Busy values and the instruction is not yet BOOL True/False (False)
finished.
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.
Position Current absolute position (user unit) LREAL Negative number, positive number or 0 (0)

B Outputs Update Timing

Name Timing for shifting to True Timing for changing to False
Valid ® When Enable shifts to True and the axis ® \When Enable shifts to False.
position at the output is available. ® When Error shifts to True.
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B ® \When Enable shifts to True ® \When Enable shifts to False.
us
y ® \When Error shifts to True.

® When an error occurs in the execution ® When Enable shifts from True to False.

Error/ErrorlD conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

Position Continuously updates value when Valid is Continuously updates value when Valid is

True. True.

B Timing Diagram

Enatle _l |—l L

Busy J | | |

Yalid J | : :
Errar | I_

Error (D |
® In-Outs
Name Function Data type SSUIINEING Timing for updatin
YP€ | Default value) R
Axis Motion axis WORD K1~Kn* (0) When Enable shifts to True.
number

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHXxXEMC-5A
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Instructions

MC_ ReadActualVelocity

FB/FC Description
FB This instruction reports the actual axis velocity continuously when Enable is set.
MZ_Read &ctualWelocity

En Eno

Az Walid

Enahle Busy

Errow

Erer D

Welocity

1. The output Valid is True when the output Velocity is valid. If Enable is reset, the data loses its validity, and all outputs
are reset. In this case, to update new velocity data requires enabling this instruction again.

2. The reported value of the actual velocity at the output is obtained from the servo drive and the unit of the velocity
value is the same as that of the servo drive.
® Inputs
Name Function Data type Setting value Timing for updatin
YP€ | (Default value) g for updating
Obtains the value of the
. . True/False
Enable outputs continuously while BOOL -
(False)
enabled.
® Outputs
Name Function Data type | Output range (Default value)
Valid Tru<.a when the axis velocity at the output is BOOL True/False (False)
available.
Indicates there are incoming new output
Busy values and the instruction is not yet BOOL True/False (False)
finished.
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to table XX.XX for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions
: The value of the actual velocit
Velocity _ y LREAL Negative number, positive number or 0 (0)
(user unit/sec)

B Outputs Update Timing

Name

Timing for shifting to True

Timing for shifting to False

Valid

® \When Enable shifts to True and the actual

® \When Enable shifts to False.
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velocity at the output is available. ® When Error shifts to True

® \When Enable shifts to False.

Busy ® When Enable shifts to True. .
® \When Error shifts to True

® \When an error occurs in the execution e When Enable shifts from True to False
Error/ErroriD conditions or input values for the . '
. . . (Error code is cleared)
instruction.(Error code is recorded)

Continuously updates value when Valid is Continuously updates value when Valid is
True. True.

Velocity

B Timing Diagram

oo L LT
B
Valid—,—i—,—| ,_| ,_|

I

Error
Error ID I_]
® In-Outs
Name Function Data type SISUE] VI Timing for updatin
YP€ | Default value) R
Axis Motion axis WORD K1~Kn* (0) When Enable shifts to True.
number

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Supported Products

- AH Motion Controller CPU: AHXXEMC-5A

- AH series motion control modules: AHxXEMC-5A
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MC_ ReadActualTorque

FB/FC Description
FB This instruction reports the axis torque continuously when Enable is set.
MC Fead Actal Torque

En Ena

Ayis Walid

Enakle Busy

Erron

Errer D

Torque

1. The output Valid is True when the output Torque is valid. If Enable is reset, the data loses its validity, and all outputs
are reset. In this case, to update new velocity data requires enabling this instruction again.

2. The reported value of the actual torque at the output is obtained from the servo drive and the unit of the torque value

is the same as that of the servo drive.

® Inputs
Name Function Data type Setting value Timing for updatin
yp (Default value) g # -
Obtains the value of the
. . True/False
Enable outputs continuously while BOOL -
(False)
enabled.
® Outputs
Name Function Data type | Output range (Default value)
: True when the axis torque at the output is
Valid , g P BOOL True/False (False)
available.
Indicates there are incoming new output
Busy values and the instruction is not yet BOOL True/False (False)
finished.
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.

The value of the actual torque or force refer to 6077 hex from the object dictionary
Torque (unit: refer to 6077 hex from the object LREAL | of the slave for the available range or use 0
dictionary of the slave) (0)
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B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Valid ® \When Enable shifts to True and the actual | ® When Enable shifts to False.
torque at the output is available. ® When Error shifts to True
) ® \When Enable shifts to False.
Busy ® \When Enable shifts to True. .
® \When Error shifts to True
® When an error occurs in the execution ® \When Enable shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

Torque Continuously updates value when Valid is Continuously updates value when Valid is

True. True.

B Timing Diagram

Enable _l |—l L
Busy J | : :
Walid J | : :
E rror | l_
Error D |
® In-Outs
Name Function Data type S VI Timing for updatin
P (Default value) 9 P 9
Axis Motion axis WORD K1~Kn* (0) When Enable shifts to True.
number

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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MC ReadStatus

FB/FC Description

FB MC_ReadStatus reads the state of the axis and indicates it at the outputs.

MC ReadStatus
En Eno

Ais Walid
Enakle Busy
Errox

ErrexrID

ErrcaStop

Dizahlad

Stopring

Homing

Standstill

DizcretehMotion

ComtinousMotion

SynrMotion

Coondinated

Coardinated Stop

Coondinated Halt

- The instruction signals the axis state at the outputs after the execution of this instruction is completed.

® Inputs
. Setting value - .
Name Function Data type (Default value) Timing for updating
Executes the instruction when True/False
Enable BOOL -
Enable changes to True. (True)

Note: This instruction will read the axis state constantly when Enable changes to True.

® Outputs

Name Function Data type | Output range (Default value)
True when the axis state at the output

valid e P BoOL | TruelFalse (False)
is available.

Busy True when the instruction is executed. | BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error

ErrorlD occurs. Refer to Appendices for error | DWORD | 16#0~16#FFFFFFFF (0)
code descriptions

ErrorStop Refer to Chapter 7 Motion Control BOOL True/False (False)
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Name Function Data type | Output range (Default value)
Disabled Programming of AH Motion BOOL True/False (False)
Controller — Operation Manual for
Stopping . BOOL True/False (False)
the state diagram.
Homing BOOL True/False (False)
Standstill BOOL True/False (False)
DiscreteMotion BOOL True/False (False)
ContinousMotion BOOL True/False (False)
SyncMotion BOOL True/False (False)
Coordinated BOOL True/False (False)
CoordinatedStop BOOL True/False (False)
CoordinatedHalt BOOL True/False (False)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Valid ® \When Enable shifts to True and the axis | ® When Enable shifts to False.
ali
state at the output is available. ® When Error shifts to True.
) ® \When Enable shifts to False.
Busy ® When Enable shifts to True. .
® When Error shifts to True.
® \When an error occurs in the execution ® \When Enable shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)
® \When the axis status indicates ® \When the axis status did not indicate
ErrorStop
“ErrorStop”. “ErrorStop”.
. ® When the axis status indicates ® \When the axis status did not indicate
Disabled . .
“Disabled”. “Disabled”.
. ® \When the axis status indicates ® \When the axis status did not indicate
Stopping . . « —
Stopping”. Stopping”.
Homi ® \When the axis status indicates” ® \When the axis status did not indicate
omin
g Homing”. “Homing”.
. ® When the axis status indicates ® When the axis status did not indicate
Standstill

“Standstill”.

“Standstill”.

DiscreteMotion

® \When the axis status indicates
“DiscreteMotion”.

® \When the axis status did not indicate
“DiscreteMotion”.

ContinousMotion

® When the axis status indicates
“ContinousMotion”.

® \When the axis status did not indicate
“ContinousMotion”.

SyncMotion

® When the axis status indicates

® \When the axis status did not indicate
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Name Timing for shifting to True Timing for shifting to False
“SyncMotion”. “SyncMotion”.
. ® When the axis status indicates ® When the axis status did not indicate
Coordinated ) .
“Coordinated”. “Coordinated”.
. ® When the axis status indicates ® \When the axis status did not indicate
CoordinatedStop ] ]
“CoordinatedStop”. “CoordinatedStop”.
. ® When the axis status indicates ® \When the axis status did not indicate
CoordinatedHalt ) ]
“CoordinatedHalt”. “CoordinatedHalt”.

Note: When Enable shifts to False, the states of ErrorStop, Disabled, Stopping, Homing, Standstil, DiscreteMotion,
ContinousMotion, SyncMotion, Coordinated, CoordinatedStop and CoordinatedHalt outputs remain unchanged.

B Timing Diagram

Enable _l |—l b
Busy J |
Yalid J |

Errar | l_

Errar D |
® In-Outs
Name Function Data type Setting value Timing for updatin
YP€ | (Default value) g for updating
Axis Motion axis WORD K1~Kn* (0) When Enable is rising edge triggered.
number

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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® Programming Example
The MC_ReadStatus instruction is used as follows.
MO Powwer
MO Powwer
En Eno
Aaris 1L AT Murnber —) A1 Stamz| M0
M1 —|Enahle Busy | M11
S0 —|EnablePositive Activel 312
SM400 —{EnableNegative Error| 113
0 |Meode EworlD} 0
M MoveRelative
M MoveRelative
En Eno
Azt s Nrnber m—) S Dens| (W20
M2 |Brecute Busy | M21
Brserved | ContinmonsUpdate Setive| (W2
00,0000 | Distance Comroand Akcred | 423
300,0000 | Velocity Eror] 124
10,0000 Acceleration EnorlD| T2
1000000 | Decelemtion
15,0000 Jledk
0 |BufferMode
MC_ReadStatos
MC_ReadStatos
En Eno
Aaris 1L AT Murnber —) A1 Walid|  (M30
M3 |Enahle Busy | M31
Eror| 32
EoeeID | T4
Erronitop| W40
Disakled | 13441
Stopping|  (M42
Homing| M43
Standstll] pdd4
Discreteblotion] {458
Contingushotion | W48
Synchlotion|  M47
Coopdinated | {48
CoordinatedStopl 349
CoordinatedHalt | /50
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Motion diagram:

Velocity“
300 | occmm

4

. Time
Position 4

7000 |- cccmeeo oo

2000

MC_Power Time ™
M1(Enable)
M10(Status)__!

M11(Busy )+ |
M12(Active)

1

MC_MoveRelative
M2(Execute)__' |
M20(Done)_:
M21(Busy) |
M22(Active)

M23(CommandAborted)__|

M24(Error)_!
|
|
|

——————f-—f-—|--q]---}F-|---F === =4

|
;

|

|

MC_ReadStatus .
M3(Enable)__|
MBO(VaIid)JI
M31(Busy)_ |
M32(Error) :

M41(Disabled)
M44(Standstill) [ |
M45(DiscreteMotion) | i

1T

}'.

|

- When MC_ReadStatus is enabled (M3=True), M41 (Disabled) change to True, indicating the axis is not yet
active.

- When MC_Power is enabled (M1 = True), M44 (Standstill) changes to True, and M41 (Disabled) changes to
False.

- When MC_MoveRelative is executed (M2=True), the axis starts to move from current position to the
designated target position. M45 (DiscreteMotion) change to True and M44 (Standstill) changes to False.

- When the axis reaches the specified target position, M20 (Done) and M44 (Standstill) change to True, and
M45 (DiscreteMotion) changes to False.

- When MC_Power is disabled (M1 = False), M41 (Disabled) changes to True, and M44 (Standstill) changes to
False.

- When MC_ReadStatus is disabled (M3 = False), M41 (Disabled) remains unchanged.
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® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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MC ReadMotionState

FB/FC Description
FB MC_ReadMotionState reports details of the axis status relating the on-going motion behavior.
MC_EeadMotionState
En Eno
Az Walid
Enahle Busy
RN iive Errow
Brror D
ConstantVelocity
Acrelerating
Derelerating
DirectionPositive
Dirertiontemtive

The output Valid is True when the outputs relating the axis motion status are valid. If Enable is reset, the data loses its
validity, and all outputs are reset. In this case, to update new motion state requires enabling this instruction again.

® Inputs
Name Function Data type S VLD Timing for updatin
P (Default value) 9 P 9

Executes the instruction when

Enable BOOL True/False (False) -
Enable changes to True.
Selects the source of the
relating data:
Commanded Value: The value 1: mcCommandedValue When Enable is

Source commanded by the controller. | eMC_SOURCE | 2: mcActualValue rising-edge triggered
Actual Value: (0) and Busy is False.
The actual value on the
motion axis.

*Note: Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs
. Output range (Default
Name Function Data type
value)

Valid True when the axis states at the output is available. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
ErrorlD Indicates the error code if an error occurs. Refer to DWORD | 16#0~16#FFFFFFFF (0)
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. Output range (Default
Name Function Data type
value)
Appendices for error code descriptions.
. Indicates that the current velocity is constant. Velocity

ConstantVelocity ) BOOL True/False (False)

might be 0.
Accelerating Indicates the absolute value of velocity is increasing. BOOL True/False (False)
Decelerating Indicates the absolute value of velocity is decreasing. | BOOL True/False (False)
DirectionPositive Indicates the position is increasing. BOOL True/False (False)
DirectionNegative | Indicates the position is decreasing. BOOL True/False (False)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Enable shifts to Ti d th
. en i shifts fo frue andhe ® \When Enable shifts to False.
Valid actual motion states at the output are
. ® \When Error shifts to True.
available.
) ® \When Enable shifts to False.
Busy ® When Enable shifts to True.
® \When Error shifts to True.
® \When an error occurs in the execution ® \When Enable shifts from True to False.
Error/ErrorlD

conditions or input values for the
instruction.(Error code is recorded)

(Error code is cleared)

ConstantVelocity

® When the velocity is constant.

® When the velocity isn’t constant and
Enable is still True.

Accelerating

® When the velocity is accelerating.

® When the velocity isn’t accelerating and
Enable is still True.

Decelerating

® When the velocity is decelerating.

® \When the velocity isn’'t decelerating and
Enable is still True.

DirectionPositive

® When the moving direction is positive.

® When the moving direction isn’t positive
and Enable is still True.

® When the axis is not moving and Enable
is still True.

DirectionNegative

® When the moving direction is negative.

® When the moving direction isn’t
negative and Enable is still True.

® When the axis is not moving and Enable
is still True.
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B Timing Diagram

Enable _l |—l L
Busy J |
Walid J |
Error | l_
Error D | .
® In-Outs
Name Function Data type (SDe;‘iQSItV\?:Ife) Timing for updating
Axis E"ﬂ‘;’;ra’“s WORD K1~Kn* (0) When Enable shifts to True.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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® Programming Example

The MC_ReadMotionState instruction is used as follows. The example shows how MC_ReadMotionState indicates the

motion behavior performed by MC_MoveVelocity and MC_Stop.

M Power
M Power
En Eno
Aaris_ 1 AuisMuraher m—) i atats | (MI10
M1 |Enakle Busyl 11
S0 | EnablePositive Letivel W12
SM400—|EnableNegative Emorl  MI13
00— Mode EreeID| 10
MO Movelelocity
MO Movelelocity
En Eno
Aaris_ 1 AuisMuraher m—) i InWVelocity | (W0
M2 |Execnie Busyl 121
SRA00 | ZentincnsUpdate Active| 23
000000 —Velocity Comrmandébored | W23
1000000 —J&oceleration Brwor] 2
1000000 | Dereleration EmerD |12
o — ek
1 —Dirertion
0 |BuffeMode
M Stop
M Stop
En Eno
s _ 1 Ais M ber |t Donel  M30
M3 —|Execue Busyl  M31
100,000 —Deceleration Betivel W32
0,000 ek Command&bored | {33
Eror| M3
EnoelD] T
M BeadMotionState
M _EeadMotionState
En Eno
Aaris 1 AuisMurnher m—tis Valid|_ B440
14— |Enable Busy| M4l
() —{sonnce Brror| W42
EmorlDL T8
ConstantWVelocity | W50
Accelerating] 5]
Derelerating| 152
DirectionFeositive]l 1453
DirertionMeztive] 1454
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Motion diagram:

Velocity *
300 {------p—=x-----------------+
M : : >
MC_MoveVelocity i i i i i i Time
| 1 | | |
M2(Execute)_|_:'| E ' .! E E

M20(InVelocity) . ]
M21(Busy)

M22(Active)
M23(CommandAborted)

|

MC_Stop i
M3(Execute) E
M30(done)
M31(Busy)
)
)

|

e

Lad------

11

M32(Active
M33(CommandAborted

MC_ReadMotionState
M4(Enable)

M40(Valid)

M41(Busy)
)

)

|_|_|_
LLL

M50(ConstantVelocity
M51(Accelerating

[ ! [

M52(Decelerating)___! !

M53(DircetionPositive)

M54 (DircetionNegative)

- When MC_ReadMotionState is enabled (M4=True), after that M40(Valid) change to True, indicating the motion
state is available to be reported.

- When MC_MoveVelocity is executed (M2=True), the axis starts to accelerate to the designated target velocity.
M51 (Accelerating) and M53 (DirectionPositive) change to True, indicating the axis is accelerating in positive
direction.

- When the axis reaches the specified target velocity, it operates at a constant speed. M51 (Accelerating)
changes to False and M50 (ConstantVelocity) changes to True.

- When MC_Stop is executed (M3=True), MC_MoveVelocity is aborted and the axis starts to decelerate to a
stop. M50 (ConstantVelocity) changes to False and M52 (Decelerating) changes to True.

- When the axis reaches zero velocity, M52 (Decelerating) and M53 (DirectionPositive) change to False.

- In the second cycle of the motion behavior, MC_ReadMotionState is disabled (M4=False) while the axis is in
constant velocity. In this case, outputs M50 (ConstantVelocity) and M53 (DirectionPositive) remain True and
will not be updated no matter the commanded motion is completed or not.
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® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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MC_ ReadAXxisError

FB/FC Description
FB MC_ReadAxisError reads the error information of the axis
MC ReadAnizFror
En Ena
Ayis Walid
Enakle Busy
Erron
Errer D
LaisBrror D

Note: Axis errors are the errors not relating to the instruction, such as drive errors and communication errors which could
be displayed on the panel of the servo drive.

® Inputs
. Setting value - .

Name Function Data type (Default value) Timing for updating

Executes the instruction

True/False

Enable when Enable changes to BOOL -

T (False)

rue.

Note: This instruction will read the axis state constantly when Enable changes to True.

® Outputs

Name Function Data type | Output range (Default value)

) True when the axis error status at the
Valid . . BOOL True/False (False)
output is available.

Indicates the instruction is enabled

Busy and there is incoming new error BOOL True/False (False)
status.
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error
ErrorlD occurs. Refer to Appendices for error | DWORD | 16#0~16#FFFFFFFF (0)
code descriptions.

Indicates the error code of servo drive
AxisErrorlD* o DWORD | 16#0~16#FFFFFFFF (0)
when Valid shifts to True.

*Note:
Assume that 1xxx(hex)is indicated on the servo drive, xxx represents the error code of the servo drive. For example, if the
servo drive shows AL3E3, AxisErrorID is13E3 (hex).
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B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Enable shifts to True and the ® \When Enable shifts to False.
Valid axis error status at the output is ® \When Error shifts to True.
available

® \When Enable shifts to False.

Busy ® \When Enable shifts to True. )
® When Error shifts to True.

® \When an error occurs in the execution | ® When Enable shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction. (Error code is recorded)

Continuously updates value when Valid is | Continuously updates value when Valid is
True. True.

AxisErrorIlD*

*Note: When Enable shifts to False, the AxisErrorID output remains unchanged.

B Timing Diagram

cove | | -
] @
vaig | ; ;

T

ErrariD |

® In-Outs
Name Function Data type Setting value Timing for updatin
YP€ | (Default value) g for updating
Axis Motion axis WORD K1~Kn* (0) When Enable shifts to True.
number

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHXxXEMC-5A

3-140




Chapter 3 Motion Control Instructions

MC_ Reset

FB/FC Description
FB MC_Reset clears axis-related errors
MZ_Egset

En Ena

Ais Dome

Execnte Busy

Erron

Errer D

MC_Reset is used to make the state transition from “ErrorStop” to “Standstill” or “Disabled” by clearing all

axis-related errors while keeping the output of the function block instruction.

® Inputs

. Setting value _ .
Name Function Data type Timing for updating
(Default value)

Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
® Outputs
Name Function Data type | Output range (Default value)

Indicates the completion of the axis error reset process,
Done , , ) , BOOL True/False (False)
i.e. entering “Standstill” or “Disabled” state.

Busy True when the instruction is executed. BOOL True/False (False)

BOOL

Error True if an error occurs True/False (False)

Indicates the error code if an error occurs. Refer to t
ErrorlD i o DWORD | 16#0~16#FFFFFFFF (0)
Appendices for error code descriptions

B Outputs Update Timing

Name Timing for shiftng to True Timing for shifting to False
® \When Execute shifts from True to False.
Done ® \When axis error reset process is ® |f Execute is False and Done shifts to
completed. True, it will be True for only one period
and immediately shift to False.
® When Done shifts to True.
Busy ® When Execute shifts to True .
® When Error shifts to True.
®  When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)
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B Timing Diagram

E xzcute J I_l | |_|
w1 T
Busy | l—l |—|
E rror |_|

Errar 1D |_|

® [n-Outs
. Setting value o i
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

Function

MC_Reset instruction starts the error reset process for the specified axis in Axis when Execute shifts to True. It resets
axis-related errors and drive errors.

The instruction can be executed for any axis type.
Only the axes with errors are applicable for the error reset process.

If drive errors occur on an axis, the drive errors will be reset prior to the error reset process on the axis-related errors.
The reset process for drive errors will continue until either the drive error is reset or the Drive Error Reset Monitoring
Time in the axis parameters is reached.

Errors that occur while error reset process is executing are not cleared. Only errors that existed while Execute shifts
to True are cleared.
Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

Supported Products
AH Motion Controller CPU: AHXxXEMC-5A

AH series motion control modules: AHxxEMC-5A
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MC_TouchProbe

FB/FC Description

FB MC_TouchProbe captures and records an axis position when a trigger event occurs.
MC_TouchProke
En Ena
Ayis Deone
Trigzernput Busy
Triggerilznal Cormrnand Aborted
Exeoute Errow
WindowOnly Brror D
FirstFosition EeoordedPosition
LaztPosition

Before using MC_TouchProbe instruction, it is required to confirm if the below object data is supported, and use ECAT
Builder in ISPSoft to set the below data in the settings of PDO communications.

®  Touch probe funciton (60B8 hex)

® Touch probe status (60B9 hex)

®  Touch probe pos1 pos value (60BA hex)
®  Touch probe pos1 neg value (60BB hex)
® Touch probe pos2 pos value (60BC hex)
®  Touch probe pos2 neg valu (60BD hex)

If one of the above required object data is not set, an error will occur to indicate the problem of missing process data
object setting.

® Inputs

. Setting value . )
Name Function Data type Timing for updating
(Default value)

. ) Specifies the trigger signal in True/False Continuously updates

TriggerSignal 1 BOOL .

controller mode* (False) value when Busy isTrue

Executes the instruction and starts

. . . True/False
Execute axis position recording when BOOL -
(False)
Execute changes to True.
Specifies if the window mask will be
li . The wi ki True/False When Execute shifts to

WindowOnly app ied or nc.)t e .V\.IIndOW mask is BOOL .

defined by FirstPosition and (False) True and Busy is False.

LastPosition

Defines the start position (positive .
directi f the wind kt Negative number, When Execute shifts t

en Execute shifts to
FirstPosition irection) of the window mask to LREAL positive number, or 0

capture the trigger event (user 0) True and Busy is False.
unit*z)
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) Setting value . .
Name Function Data type Timing for updating
(Default value)
i iti Negative number,
- Defines the stop position of the g : When Execute shifts to
LastPosition window mask to capture the trigger | LREAL positive number, or 0 .
2 True and Busy is False.
event (user unit*) (0)
® Outputs
Name Function Data type | Output range (Default value)
Done True when a trigger event is recorded BOOL True/False (False)
True when the instruction is executed. Awaits
Busy . . i BOOL True/False (False)
the completion of trigger event recording.
True when the instruction is aborted
CommandAborted . BOOL True/False (False)
(MC_AbortTrigger)
T Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error occurs.
ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.
. - ) . Negative number, positive number,
» Indicates the position where trigger event is
RecordedPosition . . LREAL or0
recorded (in user unit) 0)

B Outputs Update Timing

Name

Timing for shifting to True

Timing for shifting to False

Done

® \When the trigger event is recorded and
the instruction is completed.

® \When Execute shifts from True to False.

® |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 and the
instruction is executed.

® \When Done shifts to True.
® \When Error shifts to True.
® \When CommandAborted shifts to True.

CommandAbo | ®

When this instruction is aborted by

® \When Execute shifts from True to
False.
® |f Execute is False and CommandAborted

instruction.(Error code is recorded)

rted another instruction (MC_AbortTrigger).
shifts to True, it will be True for only one
period and immediately shift to False.
¢ When an error occurs in the execution ® When Execute shifts from True to False
Error/ErrorlD conditions or input values for the '

(Error code is cleared)
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Instructions

B Timing Diagram

Execute

—

B

1

Done a 5 R
Busy _, l ,_\ l \—, I—
CommandAborted I I
Error ,—I
Error ID I_I
® [n-Outs
i Setting value - .
Name Function Data type Timing for updating
(Default value)
i Motion axis When Execute shafts to True and Busy is
Axis WORD K1~Kn* (0)
number False.
Specifies the
, reference to the MC_TRIG | Refer to the below When Execute is rising edge triggered
Triggerinput .
source of the GER_REF | table and Busy is False.
trigger signal.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

m MC_TRIGGER_REF

Name Data type

Setting value
(Default value)

Function

Mode WORD

KO~K1 (0)

Specifies the mode for triggering
0: Drive mode

1: Controller mode

TouchProbelD | WORD

KO~K1 (0)

Specifies which Capture is to be applied in
Drive mode.

0: TouchProbe 1

1: TouchProbe 2

InputDrive WORD

KO~K1 (0)

Specifies the trigger signal of the servo drive
when Drive mode is selected.

0: Drive 1
1: Drive 2

Edge WORD

K0~K1 (0)

Specifies the edge of the trigger signal in Drive
mode.

0: Rising edge

1: Falling edge
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® Function

- The touch probe operation activates for only one time for recording the very first trigger signal after Execute is set as
True. When a valid position is captured and recorded, the following trigger signals will be ignored.

- One function block instance should relate to only one MC_TouchProbe instruction.

- If there were multiple function block instances on the same capture and axis, the members of MC_TRIGGER_REF
should be added with TouchProbelD, which identifies different TouchProbe actions. The definition of TouchProbelD
can be associated to MC_AbortTrigger.

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

PLC sampling timing

A
True
Execute
False > T
True
Triggerinput
False > T
True
Done
False > T
True
WindowOnly
False » T
Position : .
LastPosition --------------------------- Freeneeee
RecordedPosition __________________________ ________________
FirstPosition ........................ .................
signal not signal > T
captured captured

- Atthe 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.

- Since Delta A2-E only supports one TouchProbe at the same time, TouchProbe ID can only be 0 when using
Delta A2-E along with other funciton blocks. For the limitations of other brand’s servo drives, refer to its
manual for more details.

- When using Delta A2-E to execute this instruciton, InputDrive=0 indicates D13 is being used as a contact for
triggering and InputDrive=1 indicates the servo drive’s encorder z is being used as a contact for triggering.

Note:

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

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.

Window Mask Settings
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 FisrPosition and LastPosition.

1. FirstPosition < LastPosition

LastPosition LastPosition FirstPosition

Captured

FirstPosition

2. FirstPosition > LastPosition

FirstPosition

FirstPosition LastPosition

LastPosition

Triggerinput Settings

Drive Mode

The captured position in Drive Mode is more accurate than it is in Controller Mode since the Drive Mode
references the actual position of the servo drive for the capture operation.

Input signal to servo drive |

Trigger detection

—»r——<¢—Delay of input filter

Position

Captured position 1
Position when trigger signal is detected

Controller Mode

The captured position in Controller Mode is less accurate than it is in Drive Mode due to the scan time (I/O
refresh dalay) of the controller.

1. In Controller Mode, you can declare a BOOL variable to be the trigger input signal.

2. The BOOL variable funcitons as trigger input signal can be specified for TriggerSignal.
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Input signal to Input Unit |

Input trigger (TriggerSignal)

i Delay of input filter and 1/C

Position i refresh

Captured position |eeeeeeeceene-.

Position when trigger signal is detected |-------------

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHXXxEMC-5A

—  AH series motion control modules: AHxXxEMC-5A
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MC _AbortTrigger

FB/FC Description
FB MC_AbortTrigger aborts the instruction MC_TouchProbe which are intended to capture trigger events
MC_AboriTiigzer

En Ena
Ais Dome
Trigzerinput Busy
Erxecute Erron

Errer D

® Inputs

. Setting value e )
Name Function Data type Timing for updating
(Default value)

Executes the

instruction and True/False

Execute . BOOL -
aborts trigger (False)
events.

® 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 executed. BOOL True/False (False)

Error True if an error occurs BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error DWORD | 16#0~16#FFFFFFFF (0)
code descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When the capture operation is stopped. ® \When Execute shifts from True to False.
Done ® When the instruction is executed on a ® |f Execute is False and Done shifts to
capture operation which is not in True, it will be True for only one period
execution. and immediately shift to False.
Busy ® \When Execute shifts to True and the ® When Done shifts to True.
instruction is executed. ® When Error shifts to True.
®  When an error occurs in the execution
o ) ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the )
. . . (Error code is cleared)
instruction.(Error code is recorded)

3-149



o

AH Motion Controller — Motion Control Instructions Manual

B Timing Diagram

E xecute J

Done !

—
gl

—
B

Busy
E rrar |_|
Error 1D |_|
® In-Outs
i Setting value - :
Name Function Data type Timing for updating
(Default value)
) Motion axis When Execute shafts to True and Busy is
Axis WORD K1~Kn* (0)
number False.
Specifies the
_ reference to the MC_TRIG | Refer to the below When Execute is rising edge triggered
Triggerinput .
source of the GER_REF | table and Busy is False.
trigger signal.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

m MC_TRIGGER_REF

Name

Data type

Setting value
(Default value)

Function

Mode

WORD

KO~K1 (0)

Specifies the mode for triggering
0: Drive mode

1: Controller mode

TouchProbelD

WORD

K0~K1 (0)

Specifies which Capture is to be applied in
Drive mode.

0: TouchProbe 1

1: TouchProbe 2

InputDrive

WORD

KO~K1 (0)

Specifies the trigger signal of the servo drive
when Drive mode is selected.

0: Drive 1
1: Drive 2

Edge

WORD

K0~K1 (0)

Specifies the edge of the trigger signal in Drive
mode.

0: Rising edge

1: Falling edge
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® Function
- You can cancel the touch probe operation by using MC_AbortTrigger.
- By setting Axis and TriggerInput for this instruction you can define the touch probe operation to abort.

- When MC_AbortTrigger is executed on an axis without a touch probe request, MC_AbortTrigger will not do
anything and will complete normally. The same behavior also applies when MC_AbortTrigger is executed for a
MC_TouchProbe instruction with the condition of “Done=True”.

- The operation of the combination of MC_AbortTrigger and MC_TouchProbe is demonstrated as below. Done of
MC_AbortTrigger shifts to True for one period after Execute shifts to True.

MC_TouchProbe

Triggerinput I | [ |
Execute I

Done

Busy | |

Command Aborted

Error

ErrorlD

MC_AbortTrigger

Execute l

Done

Busy

Command Aborted

Error

ErrorlD

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHxxEMC-5A
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MC_Camin

FB/FC Description

FB MC_Camln performs cam operation by engaging the cam.

M Camnln
En Enc
Master InSwne
Slane EndOfProfile
Execute Busy
CromtinmonsUpdate Active
Carn Takle Comnrramd Abrted
Periodic: Error
MasterAbsolute Eirrew D)
Slrredbsoluts
MasterOffset
SlareOfTret
MasterScaling
SlaveSraling
MasterStartDistance
MasterSyncPosition
ActivationPosition
Lctivationhode
Starthode
Velocity
Aereleration
Diereleration
Jedk
MasterWalueSomnce
BufferMaode

o

® Inputs

. Setting value Timing for
Name Function Data type )
(Default value) updating

Executes the

instruction when True/False

Execute BOOL -
Execute changes to (False)
True.

Continuously updates

CamTable, When Active shifts
Continuous MasterScaling, to True and it will
} BOOL True/False (False)
Update SlaveScaling when update
Continuousupdate is continuously.
True
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. Setting value Timing for
Name Function Data type )
(Default value) updating
When Execute
CamTable Specifies a Cam table | WORD 1~32 (0) shifts to True and
Busy is False.
Specifies a periodical
execution or a When Execute
o . ) True/False )
Periodic one-time operation. BOOL (False) shifts to True and
alse
True: Periodic; Busy is False.
False: Non-periodic.
Specifies the
positioning mode of When Execute
. True/False )
MasterAbsolute the master axis. BOOL (False) shifts to True and
alse
True: Absolute mode Busy is False.
False: Relative mode
Specifies the
positioning mode of When Execute
. True/False )
SlaveAbsolute the slave axis. BOOL (False) shifts to True and
alse
True: Absolute mode Busy is False.
False: Relative mode
Shifts the position of positive number, negative | When Execute
MasterOffset the master axis by the | LREAL number or 0 shifts to True and
specified offset value. (0) Busy is False.
Shifts the . .
. positive number, negative | When Execute
5 displacement of the )
SlaveOffset* . LREAL number or 0 shifts to True and
slave axis by the .
i (0) Busy is False.
specified offset value.
Scales the master . When Execute
. . . positive number .
MasterScaling axis up and down with | LREAL ) shifts to True and
the specified factor. Busy is False.
Scales the slave axis . When Execute
. . positive number .
SlaveScaling up and down with the | LREAL shifts to True and
. (0) .
specified factor. Busy is False.
MasterStartDistance Reserved - - -
Specifies the relative . )
. positive number, negative | When Execute
- position of the master )
MasterSyncPosition . . LREAL number or 0 shifts to True and
axis when it starts to .
(0) Busy is False.
engage
Specifies the master positive number, negative | When Execute
ActivationPosition position when it starts | LREAL number or 0 shifts to True and

to engage and from

©)

Busy is False.
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StartMode..

(Unit: user unit/s®) *2

(0)

. Setting value Timing for
Name Function Data type )
(Default value) updating
there the slave will
start to engage.
Specifies the mode of .
0: Relative When Execute
o engement MC_ACTIVATION .
ActivationMode , 1 1: Absolute shifts to True and
0: Relative _MODE* }
(0) Busy is False.
1: Absolute
0: mcJump
Specifies the 1: mcRampln_Shortest When Execute
) eMC_START_MO . .
StartMode engagement behavior DE*! 2: mcRampln_Positive shifts to True and
of the slave axis 3: RamplIn_Negative Busy is False.
(0)
The maximum
velocity for the
. ) . When Execute
. engaging behavior Positive number or 0 .
Velocity o LREAL shifts to True and
specified by (0) :
Busy is False.
StartMode.
(Unit: user unit/s) *
The maximum
acceleration rate for
. . When Execute
the engaging Positive number or 0
Acceleration ) . LREAL shifts to True and
behavior specified by (0) .
Busy is False.
StartMode.
(Unit: user unit/s) *
The maximum
deceleration rate for
. - When Execute
) the engaging Positive number or 0 .
Deceleration . . LREAL shifts to True and
behavior specified by (0) :
Busy is False.
StartMode.
(Unit: user unit/s) *?
The maximum jerk
value for the engaging . When Execute
. . Positive number or 0 .
Jerk behavior specified by | LREAL shifts to True and

Busy is False.

MasterValueSource

Specifies the
reference position of
the master axis.

eMC_SOURCE*'

0: mcCommandedValue

2: mcActualValue

()

When Execute
shifts to True and
Busy is False.

BufferMode

Specifies the
buffering behavior of
the instruction.

eMC_BUFFER_M
ODE*"

0: mcAborting
1: mcBuffered

()

When Execute
shifts to True.

3-154




Chapter 3 Motion Control Instructions

*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. The input Slaveoffset only works when the master axis is in absolute mode.

® Outputs
) Output range (Default
Name Function Data type
value)
True when the specified master/slave cam
InSync L ) BOOL True/False (False)
operation is synchronized.
. Indicates the end point of the cam profile is
EndOfProfile ) BOOL True/False (False)
completed. (Resets automatically)
Busy True when the instruction is executed. BOOL True/False (False)
Active True when the axis is being controlled. BOOL True/False (False)
CommandAborted True when the instruction is aborted. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. Refer
ErrorlD DWORD 16#0~16#FFFFFFFF (0)

to Appendices for error code descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® When Periodic is False and
EndOfProfile shifts to True.
® \When the specified master/slave cam .
InSync ® When Error shifts to True.

operation is synchronized.

® \When CommandAborted shifts to
True.

EndOfProfile*

® When the end point of the cam profile is
completed.

® After EndOfProfile shifts to True for
One period.

® \When Execute shifts to False.
® \When Error shifts to True.

Busy ® When Execute changes to True. .
® \When CommandAborted shifts to
True.
® \When Error shifts to True
Active ® \When the motion on the axis is started. ® \When CommandAborted shifts to
True.
® When this instruction is aborted by ® When Execute shifts to False.
another instruction with the Buffer Mode ® |f Execute is False and
CommandAborted set to Aborting. CommandAborted shifts to True, it will

® When this instruction is aborted because
of the execution of MC_Stop instruction.

be True for only one period and
immediately shift to False.

3-155




Co
L

L

AH Motion Controller — Motion Control Instructions Manual

® When an error occurs in the execution ® When Execute shifts from True to
Error/ErrorlD conditions or input values for the False.
instruction.(Error code is recorded) (Error code is cleared)

*Note: EndOfProfile shifts to True for one period when the desired cam engagement operation for the phase and
displacement is completed and reached the end point of the cam table. EndOfProfile functions as an indicating
signal of the end of the cam table.

B Timing Diagram:
Casel Case? Cased Cased

— e e T — T

Execute _| I_! |_!_|—!—|_
]
1

|

|

[LJ]

I

Active P

Abort ]

Error

1

ErrarlD |_|

Case1l

When Execute shifts to True and Busy is True. After one cycle, Active shifts to True. When the slave axis and the master
axis are synchronized, InSync shifts to True. When the Camlin is at the final stop of the cycle, EndOfProfile shifts to True
and after one cycle is complete, EndOfProfile shifts to False. When the relationship between the master axis and slave
axis changes, for example executing MC_CamOut instruction, CommandAborted shifts to True while InSync, Busy, and
Active shift to False. And then Execute shifts to False and CommandAborted shifts to False.

Case2

When there is an error occurred during the execution of an instruction, Error shifts to True and the ErrorlDs such as
InSync, Busy, and Active shift to False. And then Execute shifts to False and Error shifts to False. The value in ErrorID is
0.

Case3

During the execution of an instruction, if Execute shifts to False, the instruction will still be executed and InSync,
EndOfProfile, Busy, and Active will not be affected either. But after the relationship between the master axis and slave
axis changes, InSync, Busy, and Active will shift to False. CommandAborted shifts to True and after one cycle,
CommandAborted shifts to False.

Case4
If the Camln is not executed cyclically (Periodic=FASLE), when the Camin is at the final stop of the cycle, EndOfProfile
shifts to True and InSync, Busy, and Active shift to False. After one cycle, EndOfProfile shifts to False.
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® In-Outs
Name Function Data type Setling value Timing for updating
(Default value)

Master Axis

1: 1% axis position

2: 2™ axis position

3: 3% axis position i

4: 4" axis position 1: Axis1_Cmd

5: 5™ axis position 2: Axis2_Cmd

6: 6" axis position 3: Axis3_Cmd

7: 7" axis position 4: Axis4_Cmd

8: 8" axis position 5: Axis5_Cmd

9: 9" axis position 6: Axis6_Cmd

10: 10" axis position 7: Axis7_Cmd

11: 11" axis position 8: Axis8_Cmd

12: 12" axis position 9: Axis9_Cmd

13: 13" axis position 10: Axis10_Cmd

14: 14" axis position 11: Axis11_Cmd

15: 15" axis position 12: Axis12_Cmd

16: 16" axis position 13: Axis13_Cmd

17: 17" axis position 14: Axis14_Cmd

18: 18" axis position 15: Axis15_Cmd o
Master 19: 19" axis position eMC_Master | 16: Ax!s16_Cmd When Execute is rising edge

20: 20" axis position _SOURCE*' | 17 Ax!s17_Cmd triggered and Busy is False.

21: 21% axis position 18: Axis18_Cmd

22: 22™ axis position 19: Axis19_Cmd

23: 23" axis position 20: Axis20_Cmd

24: 24" axis position 21: Axis21_Cmd

25: 25" axis position 22: Axis22_Cmd

26: 26™ axis position 23: Axis23_Cmd

27: 27" axis position 24: Axis24_Cmd

28: 28" axis position 25: Axis25_Cmd

29: 29" axis position 26: Axis26_Cmd

30: 30" axis position 27: Axis27_Cmd

31: 31% axis position 28: Axis28_Cmd

32: 32" axis position 29: Axis29_Cmd

200: value of the 1°' counter 30: Ax!s30_Cmd

204: value of the 2™ counter 31 Ax!s31_Cmd

208: value of the 3™ counter 32: Axis32_Cmd

212: value of the 4™ counter

216: value of the 5" counter

220: value of the 6™ counter

When Execute is rising edge
Slave Slave Axis** WORD K1~Kn (0) triggered
and Busy is False.
Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. If you specify the same axis number for both master and slave axis, a Master and Slave Defined as Same Axis error

will occur.
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® E-CAM
A traditional mechanical cam is composed of a cam, a follower, and a support.

1. A mechanical cam is an input object with irregular shape. It makes a follower move regularly by coming into contact with
the follower.

2. When a cam rotates, the follower will go move according to the shape of the cam. Cam followers are available in
several designs and variants to meet the requirements of different applications.

3. A support is for supporting a cam and a follower.

As the image shown, for an operation of motion control, the relative movements between axes are achieved by the
rotation of a cam.

Follower

Cam

e

Use a cam chart to define the relation between a follower and a cam to simulate the movements of a cam controlled by a
PLC, making a slave axis to move by the master axis according to their defined relation.

The benefits of using a E-CAM are:
1. Friendly user interface

2. Users can modify the electronic cam data in an electronic cam in software. Users do not need to modify the mechanical
design and no depreciation costs.

3. Higher acceleration

4. Smoother operation

® Function

MC_Camln instruction is used for using a cam chart to define the relation between a follower and a cam to simulate the
movements of a cam controlled by a PLC, making a slave axis to move by the master axis according to their defined
relation. And MC_CamOut is used for stopping the relation between a follower and a cam.

B MC_Camln execution process:

MC_Camin Execution Process

A . g
Slave axis position

AN ;

L @ $ @ + @ Master axis position
> -
@ © ®
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Stage 1: Trigger and execute the MC_Camin instruction.

Stage 2: Wait for the start of the engagement.

Stage 3: The slave axis starts to perform the engagement action as the master axis reaches the position
where the engagement starts.

Stage 4: The engagement is ongoing.

Stage 5: The master axis and slave axis achieve the synchronization as the engagement is completed.

Stage 6: The master axis and slave axis are in the synchronous motion.

Stage 1: Trigger and execute the MC_Camln instruction.
The MC_Camln instruction is executed at this time and then the slave will enter the state of
waiting for the start of the engagement immediately.
Note: The slave axis will stop at once and vibration may occur if the slave axis is in the motion
at the moment. All set input parameters of the MC_Camin instruction will be read and retained
for use in the execution.

Stage 2: Wait for the start of the engagement.

The slave axis waits for the timing for performing the engagement action in the standstill state.
The time to start the engagement is when the master axis passes the position specified by the
parameter ActivationPosition. In different circumstances, the period of time the slave axis waits
for is different. If the master axis is at the position specified by ActivationPosition as the
MC_Camiln instruction is executed, the slave axis starts the engagement action immediately. If
the master axis never reaches the position specified by ActivationPosition, the slave axis will
never start to perform the engagement action and the cam synchronization will never come true.
The parameters ActivationPosition and ActivationMode are used at this stage.

Stage 3: The slave axis starts to perform the engagement action when the master axis passes the
position specified by ActivationPosition. The parameters, MasterAbsolute, SlaveAbsolute,
MasterOffset, SlaveOffset, MasterScaling and SlaveScaling will work at the moment for
making sure of the corresponding relationship between the master axis position and slave
axis position and the cam phase.

Stage 4: The engagement is ongoing.
The slave axis performs the engagement in the way specified by the StartMode parameter.
Besides StartMode, the parameters Velocity, Acceleration and Deceleration also works at this
stage. The motion features about velocity, acceleration/ deceleration of the slave axis are
determined by these parameters in the engagement.

Stage 5: The engagement is completed and the master axis and slave axis achieve the synchronization.
The engagement is completed and the slave axis and master axis achieve the cam
synchronization if the cam phase that the master axis and slave axis correspond to meets the
planned cam relationship after the slave axis starts to perform the engagement action.

Note: In the figure above, the set master axis position at the time when the engagement begins is greater
than the master position at the time when the MC_Camlin instruction execution starts. The similar way is
also applied to the circumstance that the set master axis position at the time when the engagement begins
is less than or equal to the master position at the time when the MC_Camin instruction execution starts.
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B ActivationPosition/ActivationMode
ActivationMode=0 , ActivationPosition, Relative axis position
When ActivationMode=0 (Relative), ActivationPosition is the axis positon. The setting of
ActivationPosition is an axis position which is relative to the master axis position at the time when the
MC_Camln instruction is executed. The master axis position as the actual engagement starts is the
value of ActivationPosition plus the master position of when the MC_CamiIn instruction execution begins.
For example: The master axis position is 100 and ActivationPosition 1000 at the time when the
MC_Camln instruction execution starts. The master axis position is 1100 (1100=100+1000) as the actual
engagement begins.

MC_Camln Execution Process

Slave axis position ActivationPosition: relative axis position

100 1100A R
t @ 1 @ ¢ @ Master axis pogition

O] ® ®

Stage 1: Trigger and execute the MC_Camin instruction. The master axis absolute position is 100 at the
moment.

Stage 2: Wait for the start of the engagement.

Stage 3: The master axis reaches the position for starting the engagement (1100) and the slave axis starts to
perform the engagement action.

Stage 4: The engagement is ongoing.

Stage 5: The engagement is completed and the master axis and slave axis achieve the synchronization.

Stage 6: The master axis and slave axis are in the synchronous motion.

® ActivationMode=1 , ActivationPosition, Absolute axis position

When ActivationMode =1, ActivationPosition is an axis position which is absolute to the master axis
position at the time when the MC_Camln instruction is executed. The master axis position as the actual
engagement starts is ActivationPosition.

For example: The master axis position is 100 and ActivationPosition 1000 at the time when the
MC_Camln instruction execution starts. The master axis position is 1000 (1000= ActivationPosition) as
the actual engagement begins.

MC_Camln Execution Process

i . ActivationPosition: absolute axis position
Slave axis position

100 1

@ A @ Master;xis position

| O
o
>

»
Lt Lt

A
4

A

Y
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Stage 1: Trigger and execute the MC_Camin instruction. The master axis absolute position is 100 at the
moment.

Stage 2: Wait for the start of the engagement.

Stage 3: The master axis reaches the position for starting the engagement (1000) and the slave axis starts to
perform the engagement action.

Stage 4: The engagement is being conducted.
Stage 5: The engagement is completed and the master axis and slave axis achieve the synchronization.

Stage 6: The master axis and slave axis are in the synchronous motion.

B 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 parameters. For details, refer to relevant sections. 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.

Master Offset CAM Slave Offset

A 4

A 4

P osition + 7 /\L/ % @l Positior
Master ° 7 ‘ Slave

I I

Master Scaling Slave Scaling

- Slave position = f .am[ ( master position + master offset ) / master scaling]* slave scaling + slave offset

Method of calculating the master position in the above formula:

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

" f cam " in @above formula represents the cam curve relationship between master axis and slave axis.
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MasterAbsolute and SlaveAbsolute

MasterAbsolute and SlaveAbsolute work at the moment when the engagement starts. That is to say that the

corresponding relationship between the axis position and cam phase is built at the beginning of the engagement.

(Note: The corresponding relationship is not built at the time when the MC_Camiln instruction execution begins but

when the engagement begins.) After that, the cam phase is calculated according to the corresponding relationship.

® MasterAbsolute=False (Relative mode)
The master axis position and its cam phase are in the relative relationship as the MasterAbsolute
parameter is FALSE. That is to say, the master axis position corresponds to its cam phase 0 at the time
when the engagement starts. After that, the master cam phase will be calculated according to the
corresponding relationship. For example, the master axis is in relative mode, the maximum value of the
master axis cam phase in the cam relationship is 360 and the master axis position is 180 at the time
when the engagement starts. So the master axis position 180 corresponds its cam phase 0; the master
axis position 200 corresponds to its cam phase 20 (20= (200-180) %360) and so on.
In this circumstance, the master axis position corresponds to its cam phase as shown in the following

figure.
Master axis cam phase
4
360
|
I
|
|
Jo— | oume
I
:
' >
0 . -
-540 -180 180 540 900 Master axis position

As the SlaveAbsolute parameter is FALSE, the slave axis position and its cam phase are in the relative
relationship. That is to say, the slave axis cam phase and the master axis cam phase meet the planned cam
relationship at the time when the engagement starts. If the slave axis is in relative mode, the method of being
sure of the slave axis cam phase is different from the master axis. When the slave axis cam phase is sure, it
should meet the condition that the slave axis cam phase and the master axis cam phase meet the planned
cam relationship at the time when the engagement starts.

For example, the slave axis is in relative mode, the maximum value of the slave axis cam phase in the cam
relationship is 360 and the slave axis position is 100 at the time when the engagement starts. If the master
axis cam phase is 0 at the moment (and the slave axis cam phase is 0 as required in the cam relationship), the
slave axis position 100 will correspond to its cam phase 0 as shown in the following circumstance 1. If the
slave axis cam phase is 200 as required in the cam relationship, the slave axis position 100 will correspond to
its cam phase 200 as shown in the following circumstance 2.
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Case1

Planned Cam Curve Slave axis cam phase

Slave axis phase

300 === 360

-

B >
180 360 Master 460 Slaveaxisposition

0
axis phase -620 - 260 100
Case 2

Planned Cam Curve .
Slave axis cam phase

Slave axis phase

360

1 1 1
200 | i i
1200-- 5 i i

eewe I 1 ] |--'-
I 1 I 1
1 1 I 1
I 1 I I
I ) 1 ) |

> -

0 360 Master 460 100 ° 100 260 Slave axis position

axis phase

MasterAbsolute=True (Absolute mode)

When the MasterAbsolute parameter is TRUE, the master axis position and its cam phase are in the absolute
relationship. At any time, the master axis cam phase is equal to the remainder got by dividing the master axis
position at that time by the maximum value of the master axis cam phase in the cam relationship.

For example, the master axis is in absolute mode and the maximum value of the master axis in the cam
relationship is 360. So its cam phase is 100 as the master axis position is 100 (100=100%360); its cam phase
is 140 (140=500%360) as the master axis position is 500 and so on. The master axis position corresponds to
its cam phase as shown in the figure below.

Master axis cam phase
A

360

» Master axis position
-720 -360 360 720

When the SlaveAbsolute parameter is TRUE, the slave axis position and its cam phase are in the absolute
relationship. At any time, the slave axis cam phase is equal to the remainder got by dividing the slave axis
position at that time by the maximum value of the slave axis cam phase in the cam relationship. When the
slave axis is in absolute mode, the corresponding relationship between the slave axis position and its cam
phase is consistent with that between the master axis position and its cam phase when the master axis is in
absolute mode.

Periodic Operation

If you specify True (periodic) for Periodic, the cam motion will be repeated from the start to the end point of the
cam table. If you specify False (non-periodic), the cam operation ends when the last point in the cam table is
executed.
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If the stroke position of the slave axis is the same at the start and end points of the cam table when True
(periodic) is set, the cam operates as a reciprocal cam. If the stroke position of the slave axis differs at the start
point and end point, the cam operates as a feeding cam. In the following chart, the horizontal axis indicates the
master axis and the vertical axis indicates the slave axis.

Rotary/reciprocal Cam Operation

r 3
Slave axis Distance of single cam rotation
—
Starting
position
Starting position Master axis

Feeding Cam Operation

4 Distance of single cam rotation
Slave axis —>
Starting
position
Starting position Master axis

B MasterOffset/MasterScaling/SlaveOffset/Slavescaling

The cam relationship between the master axis and slave axis is preplanned. But as the cam motion is
executed, the position offset or scaling based on the preplanned cam relationship can be performed through
setting the Offset and Scaling parameters. For example, there are various sizes for the same product which is
processed. Just one cam relationship need be planned and then changing the values of Offset and Scaling fits
the processing of products of different sizes.

The position offset and scaling of the master axis and slave axis determine the actually executed cam
relationship. The effect is described in the following example. The planned cam relationship is shown as the
figure below.
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A Slave axis camphase

120 f-=mmmmmmmmmmm e

0 360
Master axis cam phase

When the master axis and slave axis are both in absolute mode and the engagement begins, the master axis
position and slave axis position are both 0. When there is no position offset and scaling (the offset and scaling are
default values), the actual master axis position correspond to the actual slave axis position in the execution of the
cam motion as shown in the following figure.

A Slave axis position

120

360>

Master axis position

When the offset and scaling are not default values, the corresponding relationship between the actual master axis
position and actual slave axis position are affected in the execution of the cam motion as below.
€ MasterOffset:0 and SlaveOffset:0 and the impact of MasterScaling and SlaveScaling on the cam

relationship
Case 1 Case 2

A . L MasterScaling=1 A . L MasterScaling=1

Slave axis position SlaveScaling=1 Slave axis position SlaveScaling=2
240 F-——————————2
120
| -
0 i o 360 0 . L 360 >
Master axis position Masteraxis position
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Case3 Case4
. . MasterScaling=1 . . MasterScaling=0.5
AS|ave axis p05|t|on SIaveScaIing=0 5 A Slave axis p05|t|on SIaveScaIing=1
120
60 [m=mmmmmm————e
/\ >
0 ) » 360 180
Master axis position Master axis position
Case5

ASlave axis position MasterScaling=2

SlaveScaling=1

120 fomm e

0 360 720
Master axis position

Case 1: The actual cam relationship is consistent with the preplanned one as the values of MasterScaling
and SlaveScaling are 1 and their offsets are 0.

Case 2: The slave position corresponding to the master axis position is two times what is planned in the cam
relationship as the value of MasterScaling is 1, SlaveScaling is 2 and their offsets are 0.

Case 3: The slave position corresponding to the master axis position is 1/2 that in the planned cam
relationship as the value of MasterScaling is 1, SlaveScaling is 0.5 and their offsets are 0.

Case 4: The master axis position corresponding to the slave axis position is 1/2 what is planned as the value
of MasterScaling is 0.5, SlaveScaling is 1 and their offsets are 0. If it is observed from the
perspective of the cam phase, the master axis cam phase is 1/2 what is preplanned. That is, the
master cam cycle changes from 360 to 180 (180=360*0.5) and the slave axis cam phase is
unchanged.

Case 5: The master axis position corresponding to the slave axis position is 2 times what is planned as the
value of MasterScaling is 2, SlaveScaling is 1 and their offsets are 0. If it is observed from the
perspective of the cam phase, the master axis cam phase is two times the original. That is, the
master axis cam cycle changes from 360 to 720 (720=360%2) and the slave axis cam phase is
unchanged.

€ MasterScaling:1 and SlaveScaling:1 and the impact of MasterOffset and SlaveOffset on the
actually executed cam relationship
MasterOffset means to make the actual axis position curve shifted horizontally in execution of the cam
motion. SlaveOffset indicates to make the axis position curve shifted vertically in execution of the cam
motion.
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Case 1 Case 2

A Slaveaxis p osition ASIaveaxis position

MasterOffset=0 Maste rOffset=90
Slave Offset=60 SlaveOffset=0

180
180

60

/‘: >
0 ‘ B 360 0 90 270 360
Master axis position Master axis position

Case 1 : The slave axis position corresponding to the master axis position will add by 60 based on the
planned position as MasterScaling and SlaveScaling are both 1, MasterOffset is 0 and
SlaveOffset is 60.

For example, in the planned cam relationship, the master axis position 180 corresponds to the
slave axis position 180 and in the actual execution, the corresponding slave axis position is 240
(240=180+60).

Case 2 : The master axis position corresponding to the slave axis position will shift (add) by 90 based on
the planned position as MasterScaling and SlaveScaling are 1, MasterOffset is 90 and
SlaveOffset is 0.

For example, in the planned cam relationship, the master axis position 180 corresponds to the
slave axis position 180 and in the actual execution, the master axis position 90 corresponds to the
slave axis position 180 which is the slave axis position corresponded to by the master axis
position 180 (180=90+90) in the planned cam relationship.

® StartMode
In the engagement, the way how the slave axis moves is specified by the StartMode parameter. That is,
StartMode works at stage 4 in the execution of the MC_Camln instruction as shown in the following figure.

MC _Camin Execution Process

A
Slave axis position

>

F @ * @ .:4 ® Mast:?axis position
@ ®

Stage 1: Trigger and execute the MC_Camin instruction.
Stage 2: Wait for the start of the engagement.

Stage 3: The master axis reaches the position where the engagement begins and the slave axis starts to
perform the engagement action.

Stage 4: The engagement is ongoing.
Stage 5: The engagement is completed and the master axis and slave axis achieve the synchronization.

Stage 6: The master axis and slave axis are in the synchronous motion.
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The cam synchronization requires that the master axis cam phase and the slave axis cam phase meet the defined
cam relationship. The engagement process is the process in which the slave axis moves toward the synchronous
phase. The synchronous phase and the master axis cam phase meet the defined cam relationship. Since the axis
cam phase is cyclic, every cam phase is corresponded to by multiple axis positions. When the engagement occurs,
there are many selections for the expected synchronization position. And thus there are several engagement ways for

option.

For example, when the engagement starts, the master axis cam phase and slave axis cam phase are 80 and 180
respectively as point O in the following figure. But the defined cam relationship requires that the slave axis cam phase
is 40 and thus the synchronous position that the slave axis expects is 40 or 400 (Point A or point B in the following
figure) at the moment. The engagement process from Point O to A or Point O to B can be selected via the StartMode

parameter.

A

hSlave axis position (Slaveaxis phase)

66 0(300)
Planned Cam Curve
A .
Slave axis phase 400(40)
360(0)
300 [~~~ 77T, |
1
: 180 (180)
1
1
I 40(40)
0 180 360 Master °(0)
axis phase

B StartMode

~~~~~ 1 »
80 360 \aster axis position
(360)  (aster axis phase)

The starting method of cam curves depends on the input StartMode in the process of master-slave coupling.

StartMode=0 (Jump)

- The slave axis will jump to the synchronization point in a cycle in the positive direction. The mode may cause

the motor to joggle.

- The following figure shows that C1 is a planned cam curve and C2 is an actually performed cam curve. Point A
is the (master, slave) position triggering the MC_Camin instruction and point B is the synchronization point for

master and slave axes.

Slave The slave axis moves from point A to
720(0) |- m— point B by a jump mode. That is, the
slave axis completes the motion from
587(227) |- L i | | position 227 to 524 in a cycle.
524(164) |- 1 1 1
//“ B C2
/ /
/
360(0) (<<———t- ; ; |
I I I
A I I I
227(227) |-
164(164) |- ==
(169) =5
/o N I I
/o A I I
0(0) LeZ__1 AN | I I >
(144) (0)  (144) (0) Master
144 360 504 720
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StartMode=1 (RamplIn_Shortest)
- The slave axis will move to the synchronization point by taking the shortest way at the set parameters.

- The execution of the engagement action, the slave axis moves toward the position for synchronization by taking
the shortest way. (using the shortest distance In Ramp In Positive or Ramp In Negative; if the distances of
Ramp In Positive and Ramp In Negative are the same, use the vaule in Ramp In Positive)

- The following figure shows that C1 is a planned cam curve and C2 is an actually performed cam curve. Point A
is the (master, slave) position triggering the MC_Camin instruction and point B is the synchronization point for
master and slave axes.

- At the moment, the motion of the slave axis is affected by the Velocity, Acceleration Deceleration and Jerk
parameters.

. The slave axis moves 297 units from
Ramp In Postive

4 the start point A to the synchronization

Slave
point B (297 = (360-227) + (164-0)) in
720(0) f=———p————m 7T T . o
| | | | the positive direction.
1 1 1 1
587(227)
524(164)
360(0)
A
227(227) |===——m— ¢—————— e ~
—_— i I I
164(164) |———- F—————f———————————
(164) NG
/o N I I
/
/ 1 N 1 1
0(0) Lz 1 ~| 1 ]
(144) (0)  (144) (0) Master
144 360 504 720

Ramp In Negative The slave axis negatively moves 63

4 units from the start point A to the
synchronization point B (63=227-164).
The shortest distance is Ramp In

1 1 1 I Negative (63).
587(227) oo b ] egative (63)

524(164) |bm— kb4

Slave
72000) p==———p———————p————p———————y

360(0) |————f——————— o mm————— ]

227(227) b=
164(164) |-————F>-———1————F———————-

0(0)
(0) Master

720
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StartMode=2 (Rampln_Positive)

The slave axis will move to the synchronization point in the positive direction at the set parameter values.

At the moment, the motion of the slave axis is affected by the Velocity, Acceleration Deceleration and Jerk

parameters.
Slave T The slave axis moves from point A to
720(0) F———- i ———=7 -t point B in the positive direction.
I I I I
587(227) f-———— —r |
524(164) —————>c———— I T 4
/78 B C2
/ (
I I I
360(0) [«<-—- — —f———————
A | | |
227(227) |-———— ¢——————— ' S B !
164(164) [-————ofF=Sx———— R o ———
(164) ; Ny
/o \/ | I I
AN
0(0) AN
(144) (0)  (144) (0) Master
144 360 504 720

StartMode=3 (Rampln_Negative)

The slave axis will move to the synchronization point in the negative direction at the set parameter values.

At the moment, the motion of the slave axis is affected by the Velocity, Acceleration Deceleration and Jerk

parameters.

Slave t

227(227)
164(164)

0(0)

720(0) |--

587(227) |--
524(164) |—

360(0) |-

—_—_—————

(144) (0)
360

(144) (0)

504

Master

The slave axis moves from point A to
point B in the negative direction

Note:

1.

If the specified input values such as Velocity, Acceleration, Deceleration and Jerk are too small, the slave axis

may not be able to couple with the master axis at the specified sync point, or achieve the synchronization in the

specified start mode.
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B The impact of other instructions on cam operation

4 MC_CamOut
The MC_CamOut instruction can be used to end the cam operation which is being carried out.

4 MC_SetPosition
The MC_SetPosition instruction has no impact on the being executed motion instructions. Thus, during
cam operation, the execution of MC_SetPosition instruction for the master axis and slave axis will not
affect the cam operation. If the cam operation is triggered after the MC_SetPosition instruction is
executed, the cam will be affected by the axis position change which is incurred by using the
MC_SetPosition instruction.

4 MC_Stop and MC_Halt
As the MC_Stop and MC_Halt instructions are executed on the slave axis, the MC_Camin instruction is
aborted, the cam relationship is disconnected and the slave axis decelerates till it stops.

4 MC_Home
The MC_Home instruction cannot be executed on the slave axis but the master axis. As the MC_Home

instruction is executed on the master axis, the master axis position may have a great change in a very
short time, which may cause the vibration of the slave axis. Therefore, the MC_Home instruction is
recommended to execute after the synchronous relationship between the two axes is disconnected.

B BufferMode

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 table lists the available buffer mode settings of MC_Camln.

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

The following table lists the buffer effects of MC_ Camin.

» Relevant signal to
. Can be specified as a Can be followed by a i
Instruction . . . . activate the next buffered
buffered instruction buffered instruction . .
instruction
MC_Camin YES YES EndOfProfile

For more information of buffer mode, refer to AH Motion Controller — Operation Manual.
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will

change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed

troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

This example explains MC_Camin instruction execution effects after the parameters for the electronic cam motion are

configured.
An electronic cam curve is planed below:
360 = 36C
El 41 [Slave] L
300+ —30C
240+ — 240
180+ ~18C
120+ —12C
B0~ ~E0
] sher] |
o] —7—T—T—7 — o]
0 36 72 08 144 180 216 22 288 324 360
= (g
H 55 Tgen T >
4.3 4.3
2.2 2.2
0.0+ —0.0
2.2 2.2
4.3 4.3
1 0ed 100
-£.5 E' T T T T T T T T T T T T T T T 7 = B.5
0 36 72 08 144 180 216 22 288 324 360

Acceleration

Slave Accelerafi..

g+ 00
|M,a5ter Position | Slave Position Slave Veloeity
1 0.0000 0.0000 0.0000
2 30.0000 30,0000 0.0000
3 60.0000 90,0000 0.0000
4 000000 150.000:0 0.0000
5 180.0000 360.0000 0.0000

0.0000
0.0000
0.0000
0.0000
0.0000
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Instructions

Conditions:
Parameter name Value and explanation
Cam period of the master axis and slave axis 360
Master Scaling and SlaveScaling 2
MasterOffset 0
SlaveOffset 0
Master axis: absolute/ relative Relative (False)
Slave axis: absolute/relative Relative (False)
Periodic Periodic (True)
StartMode Jump to the positive target position (0 : mcJump)
Function blocks:
MC Camaln T
M Camnn
En Eno
Ayis_1AxisTurnber - Maste InSynzl W11
Ais_2 i NI ET —1aE EndOfProfile] 1412
{10 —Executz Busyl M13
Update — | Continnons Update Active]l 14
1 —TamTahle Comrnand Abored | {15
Feriodic —Feriodic Eror| W16
Masterdksoloe —|Masterdbeclute BrorlD] D10
Slavedhzclue —|SlaeAbsole
Waster(ffset — |MastedOffset
SlaveOffzer —{SlaeOffset
000 —MasterSecaling
2,000 —{Slavescaling
0,000 | MasterStartDistance
0,000 MastenSynePosition
0 JActivationbdode
0 — ) tarttlode
Velocity | Velocity
Arreleration —Acceleration
Dereleration —Deceleration
Terk—{Terk
MasterValueSoures —|MasterialueSource
Buffertode —Bufferhlods
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M MoveWelocity
M Mowvelelocity
En Eno
Aaris 1Az Mumnber e s InVelocity | 191
W20 |Bxecute Busy| 14772
Coptinons —JContimncnsTUpdate Aotive]l 23
00,000 —Velocity Cornrnanddbarted | W94
10000000 — Aceeleration BEoor| 1475
1000000 —Decelertion EnxD|___Tvin
1000000 ek
Directicn —|Diection
Enffedode — |Buffetdode

Motion diagram:

Slave A
Position 900

180]|-~

»
1d

30 390 750 1110 1470 Master
MC_Camin : ' ' Position

M10(Execute)

M11(InSync)

] !

_
_
M1 2(EndofProfile) —;
M13(Busy) J

_

M14(Active)

M15(CommandAborted)

M16(Error)

MC_Movevelocity

M20(Execute)

M21(InVelovitv) Q

How the starting point for mapping actual axis position and the cam curve coordinates is calculated:

Slave position = f [(master position + master offset)/ master scaling] * slave scaling + slave offset

Current master position is 30 and slave position is 180;
Master position on the cam profile: master position + master offset)/ master scaling= (0 +0)/(2)=0

The cam table shows that slave position is 0 when master position is 0, i.e. f (0)=0.

Slave position on the cam profile: Slave position = [f (0)=0] * slave scaling + slave offset =0 * 2 + 0 = 0.

Therefore, after MC_Camln is executed, the coordinate of the starting point is (0, 0) in the cam curve which
corresponds to the current position (30,180).

3-174



Chapter 3 Motion Control Instructions

Actual master and slave position corresponding to the end point of cam curve:

Actual master position:

To perform displacement on the cam curve, master axis needs to move 360 from point (0, 0) to complete one cam
cycle. Since master scaling is 2, master axis needs to move 720 from current position in actual displacement to
complete one cycle, i.e. the actual master axis position of the end point: 30+720=750.

Actual slave position:

In the cam curve, slave axis moves 360 from point (0, 0) to reach the maximum value. Since slave scaling is 2, slave
axis needs to move 720 positively from current position so as to reach the maximum value, i.e. 180+720=900.

In the cam curve, slave axis moves 360 from the maximum value to the end point position: 0. Since slave scaling is
2, slave axis needs to move 720 negatively from the maximum value to reach the end point, i.e. 900-720=180.

To sum up, the actual end point position is (750, 180).

® Supported Products

- AH Motion Controller CPU: AHxXEMC-5A

—  AH series motion control modules: AHxxEMC-5A
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MC_CamOut

FB/FC Description
FB MC_CamOut disengages the master axis and slave axis from the synchronization operation.
MC_ CarnChut
En Ena
lave Deome
Execute Busy
Cornroand Ahored
Ervoe
B D
® Inputs
. Setting value _ )
Name Function Data type Timing for updating
(Default value)
Executes the instruction
True/False
Execute when Execute changes BOOL -
(False)
to True.
® Outputs
Name Function Data type Output range (Default value)
Done True when the disengaging is completed. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
CommandAb ) o
Hed True when the instruction is aborted. BOOL True/False (False)
orte
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name

Timing for shifting to True

Timing for shifting to False

Done

® \When the disengaging is completed.

® \When Execute shifts from True to False.

® |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 changes to True.

® \When Done shifts to True.
® \When Error shifts to True.

® \When CommandAborted shifts to True.
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® When Execute changes to False.

® |fE te is Fal d
CommandAbort | ® When this instruction is aborted by xecute is ralse an. o
CommandAborted shifts to True, it will be

ed another instruction. ) ) )
True for only one period and immediately
shift to False.
® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

B Timing Diagram

Execute _‘ I_ l_ |
Lone i _|

N

I
i
l
Busy | I_!
1
i
Command&boded

Errar

i

ErrarlD

® [n-Outs

. Setting value o .
Name Function Data type Timing for updating
(Default value)

When Execute is rising edge triggered

Slave axis number WORD K1~Kn* (0) and Busy is False

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

The MC_CamOut instruction ends cam operation of the slave axis. After the cam relationship is disconnected, the slave
axis will keep moving at the speed where the cam relationship is disconnected. The axis will be in ContinuousMotion (it
has nothing to do with the axis velocity).

- If you execute this instruction on an axis which does not perform the cam operation, an error will occur.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The following example describes the corresponding motion state throughout the cam operation via CAM-related
instructions.
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Note: the value of Periodic, MasterAbsolute, SlaveAbsolute of MC_Camin_T is True.

M MoveVelocity
MO MoveWelocity
En Ene
Ais_ 1 AKIS N her m—i InWelocity | 1791
W20 {Execute Busy| ni22
oo —ContinmonsUpdate Betive]l B3
00,000 —{Velocity Cornmmand Sbored | (1424
10000, 000 Aoceleration BError]l 1125
10000, 000 | Dereleration EraeID | [T20)
10000000 —Terk
Diirertion —|Direction
Eufferhdode — |Bufferhode
M Camn T
MC Carnln
En Ene
Auis 1 AxisNurober et aster InSyncl M1
Arris_ 2 2N ber —) o EVE EndOfFrofile] 1417
M 10 —{Execute Busy 113
Update —|Continuons Update Aotivel W14
1T Takle Comroanddbored | RS
Feriodic —|Feriodic Error| 116
MasterAbsolue —|MasterAbsclute BoorlD | D0
Slavedibsolne —slavedbscle
Masterffset —|MasterDffzet
SlaveOffset L JSlaveDffser
20000 —MasterScaling
20— SlaveScaling
0,000 MasterStarDistance
0,000 MasterSyncPosition
0 |ActivationMode
0 Starode
Velocity —|Welocity
Aereleration —|Arceleration
Derelemtion —Deceleration
Jeck — ek
MasterValneS onree —{MasterValueiource
Euffertdode — {BufteMode

3-178



Chapter 3 Motion Control Instructions

M CarnCot_T
MC CarnCot
En Eno
Atz 2 s urnber m— e Donel 131
130 —|Exernte Busy| 132
ComrandAbored | {34
Ermor| (133
ErorlD | D30
MC Stop T
M Stop
En Eng
Lrs Al hET e— s Donel W41
140 |Exente Busy| W42
00— Decelertion Actvel W43
1o — e Commandfbored | 144
Ermor| 42
EoreelD | T
When CamTable ID is 2, the corresponding curve is planned as below:
Sel0 = Se0
500 — 300
240 — 240
120 — ~180
120 - -120
&l — &0
I:l|||||||||||||||||||||||||||||||||||El
0 20 40 &0 =0 100120140140 150200220 240 260 280 300 320 340 360
Element Master Position Slave Position Valocity Deoceleration
Ztart Point 0.000000 0.000000 0.000000 0.000000
Point S0.000000 1=20.000000 0.000000 0.000000
Point 1=20.000000 Se0.000000 0.000000 0.000000
Point 270.000000 1=80.000000 0.000000 0.00aoan
End Pomnt S60.000000 0.000000 0.000000 0.000000
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Motion diagram:
The positions of the master axis and slave axis are 90 and 0 respectively as point A shows in the following figure when the
MC_Camln instruction is executed. The motion curve is shown below after the cam operation is performed.

Slave A ,
Position
360
180
0 190 1 360 720, Master

MC_Camin : ; Do Position
M10(Execute)

— s .
M11(Insync) —|—] l

_

_

M12(EndofProfile)

M13(Busy)

M14(Active)

M15
(CommandAborted)

M16(Error)

MC_Movevelocity

M20(Execute)

L

M21(Invelovity)

MC CamOut

M30(Execute) l

M31(Done) : | :

M32(Busy) H

MC _Stop ]
M40(Execute)

M41(Done) ‘

- When M10 changes to True, MC_Camlin is executed. According to the specified cam engagement behavior, the
slave axis jumps from point A to point B immediately.

- when M20 changes to True, the master axis executes a velocity instruction and slave axis will start the motion
following master axis according to cam curve.

- When M30 changes to True, MC_CamOut is executed and the cam operation is disabled; Slave axis will move at the
speed where the cam operation ends.
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- When M40 changes to True, slave axis starts decelerating to stop.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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MC_ Gearln

FB/FC Description
FB MC_Gearln establishes the gear relation (velocity) between master and slave axis.
M Grearln
JEn Ena
IMaster InCrezar
J=1ave Busy
1Execute Ltive
JContinmonsUpdate Abort
JRatioturmerator Error
JRatioDenoroinator Exroe D
JMasterValueSone
JAcreleration
{Derelemtion
Jlek
{BufferMode

- The gear ratio is defined by
(denominator).

- A negative gear ratio indicates that the directions for the master and slave axis are opposite.

- You can define the reference source for master axis as commanded value or actual value.

- Acceleration, Deceleration and Jerk allows you to specify a desired behavior for the slave axis to engage with the

master axis when the instruction is executed.

the values specified in RatioNumerator (numerator) and RatioDenominator

® Inputs
) Setting value _ .
Name Function Data type Timing for updating
(Default value)
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
Continuously updates the . .
] When Active shifts
. gear ratio between the o
Continuous True/False to True and it will
master and slave axes BOOL
Update . (False) update
when Continuousupdate .
. continuously.
is True.
The numerator of the
electronic gear ratio .
Negative number, When Execute
. between the master and . .
RatioNumerator DINT positive number or O | shifts to True and
slave axes. .
. ) 0) Busy is False.
A negative gear ratio
indicates the directions
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Name

Function

Data type

Setting value
(Default value)

Timing for updating

for the master and slave
axis are opposite.

RatioDenominator

The denominator of the
electronic gear ratio
between the master and
slave axes.

A negative gear ratio
indicates the directions
for the master and slave
axis are opposite.

DWORD

Positive number

©)

When Execute
shifts to True and
Busy is False.

MasterValueSource

Specifies the reference
position of the master
axis.

eMC_SOURCE*'

0:
mcCommandedValue

2: mcActualValue

()

When Execute
shifts to True and
Busy is False.

Acceleration rate.

Positive number or

When Execute

Acceleration . 2 LREAL shifts to True and
(Unit: user unit/s*) * 0 (0) .
Busy is False.
. . When Execute
. Deceleration rate. Positive number or .
Deceleration . 2 LREAL shifts to True and
(Unit: user unit/s*) * 0 (0) .
Busy is False.
. When Execute
Jerk value. Positive number or .
Jerk ) e LREAL shifts to True and
(Unit: user unit/s”) * 0 (0) .
Busy is False.
Specifies the buffering 0: mcAborting When Execute
. eMC_BUFFER_M .
BufferMode behavior of the ODE:1 - 1: mcBuffered shifts to True and
instruction. (0) Busy is False.
*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type Output range (Default value)
True when the gear operation is

InGear completed and the in-gear status is BOOL True/False (False)
acknowledged.

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

CommandAborted | True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
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code descriptions.

Name Function Data type Output range (Default value)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendices for error DWORD 16#0~16#FFFFFFFF (0)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® When Error shifts to True.
® When the slave axis achieves the .
. o ® \When CommandAborted shifts to True.
InGear target velocity and gear operation is
® When the master axis velocity or the
completed. o
gear ratio is changed.
® \When Error shifts to True.
Busy ® When Execute changes to True. )
® \When CommandAborted shifts to True.
® When Error shifts to True.
Active ® \When the motion on the axis is started. .
® \When CommandAborted shifts to True.
®  When this instruction is aborted
because of the execution of
MC_GearOut instruction. ® When Execute shifts to False.
® When this instruction is aborted by ® |f Execute is False and
CommandAborted another instruction with the Buffer CommandAborted shifts to True, it will be
Mode set to Aborting. True for only one period and immediately
® \When this instruction is aborted shift to False.
because of the execution of MC_Stop
instruction.
® When an error occurs in the execution
. i ® When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the .
. . . (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

CommandAborted

Execute _l

InGear

o B

Busy

Active

. |

—

]

Error

Error ID

N IO N B
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® [n-Outs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
Master axis number
1: Axis1_Cmd
1: 1% axis position 2: Axis2_Cmd
2: 2" axis position 3: Axis3_Cmd
3: 3" axis position 4: Axis4_Cmd
4: 4" axis position 5: Axis5_Cmd
5: 5" axis position 6: Axis6_Cmd
6: 6™ axis position 7: Axis7_Cmd
7: 7" axis position 8: Axis8_Cmd
8: 8" axis position 9: Axis9_Cmd
9: 9" axis position 10: Axis10_Cmd
10: 10™ axis position 11: Axis11_Cmd
11: 11" axis position 12: Axis12_Cmd
12: 12" axis position 13: Axis13_Cmd
13: 13" axis position 14: Axis14_Cmd
14: 14™ axis position 15: Axis15_Cmd
15: 15™ axis position 16: Axis16_Cmd
16: 16" axis position 17: Axis17_Cmd
17: 17" axis position 18: Axis18_Cmd
18: 18" axis position eMC_Mast 19: Axis19_Cmd When Execute is rising edge triggered
Master 19: 19:: axis position er_S10UR 20: Axis20_Cmd and Busy is False.
20: 20" axis position CE* 21: Axis21_Cmd
21: 21 axis position 22: Axis22_Cmd
22: 22" axis position 23: Axis23_Cmd
23: 23" axis position 24: Axis24_Cmd
24: 24" axis position 25: Axis25_Cmd
25: 25" axis position 26: Axis26_Cmd
26: 26" axis position 27: Axis27_Cmd
27: 27" axis position 28: Axis28_Cmd
28: 28" axis position 29: Axis29_Cmd
29: 29" axis position 30: Axis30_Cmd
30: 30" axis position 31: Axis31_Cmd
31: 31% axis position 32: Axis32_Cmd
32: 32" axis position 200: DFB_ACO
200: 1* counter value 204: DFB_AC4
204: 2" counter value 208: DFB_ACS8
208: 3" counter value 212: DFB_AC12
212: 4™ counter value 216: DFB_AC16
216: 5" counter value 220: DFB_AC20
220: 6™ counter value
When Execute is rising edge triggered
Slave Slave axis number WORD K1~Kn*? (0) .
and Busy is False.
Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® Function

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.

*Note: If the specified slave axis is executing other motion instruction while MC_Gearln is executed, the executing
instruction will be aborted, and the specified axis will start to follow the master axis according to the gear relationship

specified by MC_Gearln.
B RatioNumerator and RatioDenominator
When gear ratio is positive, the master and slave axes move in the same direction.

Velocity

Time
RatioNumerator :RatioDe nominator=2:1
When gear ratio is negative, the master and slave axes move in opposite direction.
A
Velocity
Master
300 F---- —/

o} »

Time

Slave

600 f—==—=———————————-
RatioNumerator :RatioDenominator= -2:1

B Acceleration and Deceleration

- Ifthe current speed of the slave axis is lower than the target speed when the MC_Gearln is executed, the slave
axis will accelerate to the target speed by the specified acceleration rate (Acceleration).

- If the current speed of the slave axis is higher than the target speed when the MC_Gearln is executed, the
slave axis will decelerate to the target speed by the specified deceleration rate (Deceleration).

B BufferMode

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 table lists the available buffer mode settings of MC_Gearln.

Buffer Mode Function
0: mcAborting Aborts the ongoing motion. The next instruction takes effect immediately
1: mcBuffered Automatically executes the next instruction after the ongoing motion is completed.
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The following table lists the buffer effects of MC_Gearln.

. Can be specified as a Can be followed by a Rellevant signal to
Instruction X ; . . activate the next buffered
buffered instruction buffered instruction , .
instruction
MC_Gearln YES YES InGear

For more information of buffer mode, refer to section AH Motion Controller — Operation Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

Refer to the programming example of MC_GearOut instruction.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

AH series motion control modules: AHxxEMC-5A
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MC_GearOut

o

FB/FC Description
FB MC_GearOut disconnects the gear relation (velocity) between master and slave axis.
M Gead Dot

JEn Eno

Jelave Dione

1Execnte Busy

Eror

ErrorID

After the execution of MC_GearOut is finished, the disengaged slave axis will keep the velocity where the gear relation is
disconnected and become available for executing other motion instructions.

® Inputs

) Setting value - .
Name Function Data type Timing for updating
(Default value)

Executes the instruction

True/False
Execute when Execute changes BOOL -
(False)
to True.
® Outputs
Name Function Data type Output range (Default value)
True when the gear disconnection is
Done BOOL True/False (False)
completed.
Busy True when the instruction is executed. BOOL True/False (False)
CommandAb . C
Hed True when the instruction is aborted. BOOL True/False (False)
orte
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

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 gear disconnection is ® |f Execute is False and Done shifts to
completed. True, it will be True for only one period
and immediately shift to False.
Busy ® \When Execute changes to True. ® When Done shifts to True.
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Name Timing for shifting to True Timing for shifting to False

® \When Error shifts to True.

® \When CommandAborted shifts to True.

. L ® \When Execute changes to False.
® When this instruction is aborted by other

If Execute is False and

CommandAbort buffer modes set by mcAborting.
L o CommandAborted shifts to True, it will be
ed ® When this instruction is aborted by . . .
True for only one period and immediately
MC_Stop. .
shift to False.
® \When an error occurs in the execution ® When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the ® (Error code is cleared)

instruction.(Error code is recorded)

B  Timing Diagram

Execute _‘ I_ l_ | !_|

Daone

i
:
Buay | I_!
1
i
Commandabotded

Errar

ErrariD

® In-Outs

i Setting value - .
Name Function Data type Timing for updating
(Default value)

When Execute is rising edge triggered
Slave Slave axis number WORD K1~Kn* (0)

and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® Function

The MC_GearOut instruction ends gear synchronization of the slave axis. 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)

- The sequence for execution of the instructions related to electronic gear

MC_Power
Rebuilds the gear E
relation after modifying y
the parameters while Builds gear relation
. . MC_Gearln
gear is running
v
Disconnects gear relation
- Rebuilds gear relation after MC GearOut
3 . . . -
— disconnecting the gear relation ¢

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The following example describes the corresponding motion state throughout the gear operation via gear-related

instructions.
M Meoveelocity_TT1
MO MeaeWelocity
En Eno
At 1 ARIs M by m—) S InVelecity| 1471
a0 |Brernte Busy|l 122
Comtinuons —JContinuons Update Artive] 123
200,000 Velocity Comnroand Sborted | 3473
1000000 —JAcceleration Brror| 335
100,000 | Dereleration Erree D | D20
10000000 —JJedk
Diirertion — JDirection
Euffemaode —|BuofferMaode
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MC_Gearln_111
M Gearln
En Eno

Axis 1 Axisthurnber e—|tlaster IniZear | (W26
Aris_ 2 anis N urnber m—)AME Busv| 177
M1 —|Bxrecte Active]l  pf78
Continuons Update] —ContinuonsUpdate Abort] noo
2000 —|BatioMuroerator Erroe | W30

1000 {RaticDenomminator BrorlD)] D4

MasterWalne —|MasteralueSonme
100,000 —J &ceeleration
100,000 |Deceleration

15,000 JJedk
Enffeiiedes] —{Bufferdode

R Stop TN
MC Stop
En Eno
Axis 1, AREMraber — s Done| 1121
M2 |Bxere Busy| 22
100,000 —Decelestion Betivel  n23
1500 ek Comamoand Sborted | ({24
Brroc| (p{25
EoorlD ] D3
W GearOnt 111
MO GearDut
En Eno
Auris_ 2 s Inber e——lavE Donz| 131
M3 |Brernte Busy| W32
Cormnmoand Aborted | B34
Brror] 1433
EoorelD D5
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o

Motion diagram:

Velncitf
go0 -——---------—-—--—-—-

g \=----- —/

MC_MoveVelocity

M O{Execute)
M1B(Invelocity) 1 |

M 1T (B usy) |
M1 S0A ctive) |
b SrA b ort)

MC_Gearln
M 1{Execute)

W 26 nGear)
M2 T{Busy)
M 28 {Active)
M 29 bort)

MC_Stop
M2(Eecute)
M2 1(Done)
M 2208 usy)
M 2304 clive)
M 2404 b ort)

MC_GearOut
MIEecutel
M 3I1T{0one)
M3IZ(Busy)

Time'

|

|

|

T

T

J

|4

L _
T

- When MO (Execute) changes to True, M17 and M18 change to True and master axis starts to move.

- When M1 (Execute) changes to True, the slave axis starts to catch the master axis. When the velocity of slave axis
reaches 2 times the velocity of master axis (numerator=2, denominator=1), M26 (InGear) changes to True.

- When M2 (Execute) changes to True, master axis executes the MC_Stop instruction.

- In the process of the MC_Stop execution, when M3 (Execute) changes to True, MC_GearOut is executed; when the
disconnection is completed, M31 (Done) changes to True and slave axis will keep moving at the speed when the gear
relation is decoupled.

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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MC _ PhasingAbsolute

FB/FC Description
FB MC_PhasingAbsolute shifts the phase of the master axis virtually by a specified absolute phase shift
value.
MC PhasingAbsolute

En Eno
Master Done
Slave Busy
Execute Aitive
FhazeShitt Cornrnand Abored
Velocity Error
Anceleration ErvarID)
Diereleration AbsoleFhaseShift
Jerk

Enffertode

Note:

1. The gear relation between the specified master and slave axes, e.g. electronic gear relationship, electronic cam

relationship, should be established before the execution of MC_PhasingAboslute/MC_PhasingRelative.

2. The virtually shifted master axis will impact the motion of the slave axis according to the specified parameters.

® Inputs
. Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
Specifies the absolute phase ) .
. . . Negative number, When Execute shifts to
PhaseShift shift amount for master axis. LREAL . )
) . positive number or 0 (0) | True and Busy is False.
(Unit: user unit)*
The target velocity of the .
. ) . . When Execute shifts to
Velocity master axis phase shift LREAL Positive number (0) ]
. . True and Busy is False.
amount. (Unit: user unit/s)*
, Acceleration rate. - When Execute shifts to
Acceleration " o 2vk LREAL Positive number or 0 (0) .
(Unit: user unit/s) True and Busy is False.
, Deceleration rate. - When Execute shifts to
Deceleration o S 2k LREAL Positive number or 0 (0) )
(Unit: user unit/s) True and Busy is False.
Jerk value. » When Execute shifts to
Jerk ) e LREAL Positive number or 0 (0) )
(Unit: user unit/s”)* True and Busy is False.
BufferMod Specifies the buffering eMC_BUFFER | 0: mcAborting When Execute shifts to
ufferMode
behavior of the instruction. _MODE* 1: mcBuffered (0) True and Busy is False.
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*Note:

Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type Output range (Default value)
True when phasing operation is

Done BOOL True/False (False)
completed.

Busy True when the instruction is executed. | BOOL True/False (False)

Active True when the axis is being controlled. | BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the

ErrorlD error occurs. Refer to Appendices for | DWORD 16#0~16#FFFFFFFF (0)
error code descriptions.

. Records the absolute phase shift on

AbsolutePhaseShift ) ) LREAL -

the master axis continuously.

B Outputs Update Timing

Name

Timing for shifting to True

Timing for shifting to False

Done

® When the phasing operation is
completed.

® \When Execute shifts from True to
False.

® |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 changes to True.

® \When Done shifts to True.
® \When Error shifts to True.

® \When CommandAborted shifts to True.

Active

® \When the motion on the axis is started.

® \When Execute shifts to False.

® When Error shifts to True.

® \When CommandAborted shifts to True.

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

CommandAborted

® When this instruction is aborted by
another instruction with the Buffer
Mode set to Aborting.

® \When this instruction is aborted
because of the execution of MC_Stop
instruction.

® When Execute changes to False.

® |f Execute is False and
CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
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Name Timing for shifting to True Timing for shifting to False
® \When an error occurs in the execution | ® When Execute shifts from True to
Error/ErrorlD conditions or input values for the False.
instruction.(Error code is recorded) ® (Error code is cleared)
AbsolutePhaseShift Continuously updates value when Busy is | Continuously updates value when Busy is

True.

True.

® Timing Diagram

Execute _l

]

B B

[
L

Done . . :
Busy _,—] l—l l | |
Active H I
CommandAborted
Error l_l
Error ID ,_\
® In-Outs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
When Execute is rising edge triggered
Master Master Axis WORD K1~Kn* (0) .
and Busy is False.
When Execute is rising edge triggered
Slave Slave Axis WORD K1~Kn* (0) .
and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

- MC_PhasingAbsolute shifts the phase of the master axis virtually by a specified absolute phase shift value.

- The instruction only affects the velocity and position of the slave axis without any influence on the velocity and position

of the master axis.

- When MC_PhasingAbsolute instruction is executed but not finished yet, it will not take effects to execute the

instruction again.

- The reference zero point for calculating the PhaseShift value is the position when the synchronization between master

and slave axis starts.

- For detailed explanation of the absolute phasing operation, refer to Programming Example below.

BufferMode

BufferMode determines the behavior to combine the axis motions for this instruction and the previous instruction.

When the instruction is executed;
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- 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 table lists the available buffer mode settings of MC_PhasingAbsolute.

Buffer Mode Function
0: mcAborting Aborts the ongoing motion. The next instruction takes effect immediately
1: mcBuffered 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: meBlendingLow and the buffered instruction. (The transit velocity is the velocity that the current
instruction uses as the transit point.)

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

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

o

) ) Takes the higher target velocity as the transit velocity between the current instruction
5: mcBlendingHigh . .
and the buffered instruction.

The following table lists the buffer effects of MC_ PhasingAbsolute.

o Relevant signal to
. Can be specified as a Can be followed by a i
Instruction i ) . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_PhasingAbsolute YES YES Done

For more information of buffer mode, refer to section AH Motion Controller — Operation Manual.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
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® Programming Example

When the gear relationship is built between the specified master and slave axes, the MC_PhasingAbsolute instruction will

affect the speed and position of the slave axis.

MC Gearln
MC Gearln
En Eno
Atz 1 AxEMurnber s—{bdaster InGear| W10
Atz 2 anisMurnber m—)—lie Busv] M1
M1 —|Execute Activel  M12
Feserved — | ContinucnsUpdate Abort] 113
2 o000 Ratioluroerator Error]  (M14
1.0000 | RatieDencrninator EBree D] D0
Ed0] —MasterValueSone
1000000 Aorelertion
1000000 |Derelertion
15,0000 ek
0 —Bufferiode
MC_PhasingAbsclote
MC_PhasingAbsclote
En Eno
Lis 1 AN urober m—tiastes Donel (W20
Atz 2 AnIs I BET —)—l2E Busy| W21
M2 |Bxecue Active| (22
D100 |Fhaseshift Abort] B3
3000000 —Velocity Ermor] W24
1000000 —JAccelertion Bl T2
1000 | Deceleration AbsolnfePhaseShift | Ty
15,0000 ek
0 |BufferMode
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Motion diagram:

-, Slave position
A
Position at PhaseShift = 10000
120000 oo oo oo s
ift

100000 |- o m e e
90000 | oo

70000
60000

—"Slave position
AAAAAAAAAAAA before the phase shift

35000 L T
25000 e

10000 [~

Velocity 4 )
1200 | Slave velocity
900
600 Lo
300

AbsolutePhaseShift
10000 f--________

/

MC_PhasingAbsolute

______T___
|
|
1
l
1
1
1
1
1
[
;!_
3
D
N

M2(Execute) | !—'
M20(done) — ' T
M21(Busylr—————————————i________i i
M22(Actve)r——1{ | L
M23(CommandAborted)
M24(Error)

- The gear relationship between master axis and slave axis is established after M10 (InGear) of MC_Gearln is True.
The velocity ratio and position ratio between master axis and slave axis are both 1:2.

- Suppose that master axis moves at a constant speed of 300 and D100 (PhaseShift) value is 10,000. When
M2(Execute) of MC_PhasingAbsolute changes to True, the velocity, acceleration and deceleration and phase shift
set in the instruction will be superimposed to the master axis.

- The execution of MC_PhasingAbsolute does not affect the operation of master axis but the operation of slave axis
according to gear relationship. As the diagram shows above, when M20 (Done) shifts to True at master position =
25,000, the slave position can be obtained as below:

Actual slave position after the phase shift = (Current master position - previous master position + PhaseShift value —

previous shifted amount) * (RatioNumerator/ RatioDenominator) + previous slave position =
(25,000-10,000+10,000-0)*2+20,000 = 70,000.
Note: previous shifted amount is deducted because PhaseShift is evaluated as an absolute value.

- When D100 (PhaseShift) is changed to -10,000 and M2 (Execute) changes to True again, the instruction will be
executed again. As the diagram shows above, when M20 (Done) changes to True at master position 60,000, the
slave position can be obtained as below:

Actual slave position after the phase shift = (Current master position - previous master position + PhaseShift value —

*

previous _shifted amount) (RatioNumerator / RatioDenominator) + original slave position =
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(60,000-35,000-10,000-10,000)*2+90,000 = 100,000.

® Supported Products
—  AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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MC _ PhasingRelative

o

FB/FC Description
FB MC_PhasingRelative shifts the phase of the master axis virtually by a specified relative phase shift value.
M FhasingRelative

En Eno
Master Dione
el Busy
Execute Lytive
FPhaseshift Cornrnand Aborted
elocity Error
Acceleration Erroe D
Decelertion CoveredPhaseShift
Jeck

Buffertode

1. The gear relation between the specified master and slave axes, e.g. electronic gear relationship, electronic cam
relationship, should be established before the execution of MC_PhasingAboslute/MC_PhasingRelative.

2. The virtually shifted master axis will impact the motion of the slave axis according to the specified parameters.

® Inputs

. Setting value - .
Name Function Data type Timing for updating
(Default value)

Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
Specifies the relative phase Negative number, .
. ) ) . When Execute shifts to
PhaseShift shift amount for master axis. LREAL positive number or 0 ]
) ) True and Busy is False.
(Unit: user unit)* (0)

The target velocity of the
) master axis phase shift Positive number When Execute shifts to
Velocity LREAL .

amount. (0) True and Busy is False.

(Unit: user unit/s)*

] Acceleration rate. Positive numberor | When Execute shifts to
Acceleration . L 2vk LREAL .
(Unit: user unit/s) 0 (0) True and Busy is False.
, Deceleration rate. Positive numberor | When Execute shifts to
Deceleration o s 2\ LREAL )
(Unit: user unit/s®) 0 (0) True and Busy is False.
Jerk value. Positive number or When Execute shifts to
Jerk 3 LREAL .
(Unit: user unit/s”)* 0 (0) True and Busy is False.
0: mcAborting
Specifies the buffering eMC_BUFFER _ When Execute shifts to
BufferMode . ) . 5 1: mcBuffered ]
behavior of the instruction. MODE* True and Busy is False.

©)
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*Note:

1.  Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type Output range (Default value)
True when phasing operation is

Done BOOL True/False (False)
completed.

Busy True when the instruction is executed. | BOOL True/False (False)

Active True when the axis is being controlled. | BOOL True/False (False)

CommandAborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the

ErrorlD error occurs. Refer to Appendices for | DWORD 16#0~16#FFFFFFFF (0)
error code descriptions.

. Records the absolute phase shift on

CoveredPhaseShift ) ) LREAL -

the master axis continuously

H Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to
False.
® When the phasing operation is ) .
Done If Execute is False and Done shifts to
completed.
True, it 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 Execute shifts to False.
When Error shifts to True.
When CommandAborted shifts to True.
Active ® \When the motion on the axis is started. If Execute is False and
CommandAborted shifts to True, it will
be True for only one period and
immediately shift to False.
® When this instruction is aborted by When Execute changes to False.
another instruction with the Buffer If Execute is False and
CommandAborted Mode set to Aborting. CommandAborted shifts to True, it will
® When this instruction is aborted be True for only one period and
because of the execution of MC_Stop immediately shift to False.
instruction.
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Name Timing for shifting to True Timing for shifting to False

® \When an error occurs in the execution | ® When Execute shifts from True to
Error/ErrorlD conditions or input values for the False. (Error code is cleared)
instruction.(Error code is recorded)

CoveredPhaseShift Continuously updates value when Continuously updates value when

Busy is True. Busy is True.

® Timing Diagram:

dooe [ L[ L[ L[
ome L[ L
i

Active |_| |—l
CommandAborted

Error ’_|
]_\

ErrorID

® [n-Outs

i Setting value . :
Name Function Data type Timing for updating
(Default value)

Master axis When Execute is rising edge triggered

Master number WORD K1~Kn* (0) and Busy is False.

When Execute is rising edge triggered

Slave Slave axis number | WORD K1~Kn* (0) and Busy is False

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function
- MC_PnhasingRelative shifts the phase of the master axis virtually by a specified relative phase shift value.

- The instruction only affects the velocity and position of the slave axis without any influence on the velocity and position
of the master axis.

- When MC_PhasingRelative instruction is executed but not finished yet, it will not take effects to execute the instruction
again.

- The reference zero point for calculating the PhaseShift value is the position when the synchronization between master
and slave axis starts.

For detailed explanation of the relative phasing operation, refer to Programming Example below.
® BufferMode

BufferMode determines the behavior to combine the axis motions for this instruction and the previous instruction.
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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 table lists the available buffer mode settings of MC_PhasingRelative.

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

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

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

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

. . Takes the higher target velocity as the transit velocity between the current
5: mcBlendingHigh ) . . )
instruction and the buffered instruction.

The following table lists the buffer effects of MC_ PhasingRelative.

o Relevant signal to
. Can be specified as a Can be followed by a i
Instruction . . . . activate the next buffered
buffered instruction buffered instruction ) i
instruction
MC_PhasingRelative YES YES Done

For more information of buffer mode, refer to AH Motion Controller — Operation Manual.

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
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® Programming Example

When the gear relationship is built between the specified master and slave axes, the MC_PhasingRelative instruction will
affect the speed and position of the slave axis.

MC Gearln
MC Gearln
En Eno
Axis_ ] AvizMurnber se—)bdaster InGear] W10
Aaris 2 Az urnher —)—lane Busv]l M1
M1 —{Exerute Activel  M12
Eeserved — | ContinnonsUpdate Abort]  M13
2 0000 —JRatioMuroerator Error | 14
1. |RaticDencrninator EoeeID | T

0] —MasterialueS oo
1000000 ) Aerelemtion
1000000 | Derelerstion

15,0000 fledk
- 0 |BufferiMode
M PhasingRelative
M PhazingRelative
En Eno
Aaris_ 1 AxTsMumber mftaster Diene]l W20
Axis_2 anisMreher m—|Slave Busy | M21
M2 |Execute Artivel— W22
D10 —JPhaseShift Aot W23
3000000 | Welocity Error |l W24
1000000 Accelertion B D |— D2
1000000 —Deceleration CoveredPhaseShift |l T
150000 —Yerk
0 —|BufferMode
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Motion diagram:

Position 4 Slave position 3
osition at PhaseShift = 10000 " Slave postion
120000 |- oo oo oo T e ‘before the phase shift

100000
90000

Mastgr pqsition

v

iTime

»

Velocity 4 )
1200 | Slave velocity
900
600 Y ___ -
300

CoveredPhaseShift
10000 f-_________

B ek e S A s el S

MC_PhasingRelative
M2(Execute)|
M20(done)

M21(Busy) J—I—|—|—'_
M22(Active)——— | 1

M23(CommandAborted)
M24(Error)

_________L

- The gear relationship between master axis and slave axis is established after M10 (InGear) of MC_Gearln is True.
The velocity ratio and position ratio between master axis and slave axis are both 1:2.

- Suppose that master axis moves at a constant speed of 300 and D100 (PhaseShift) value is 10,000. When
M1 (Execute) of MC_PhasingAbsolute changes to True, the velocity, acceleration and deceleration and phase shift
set in the instruction will be superimposed to the master axis.

- The execution of MC_PhasingAbsolute does not affect the operation of master axis but the operation of slave axis
according to gear relationship. As the diagram shows above, when M20 (Done) shifts to True at master position
25,000, the slave position can be obtained as below:

Actual slave position after the phase shift = (Current master position - previous master position + PhaseShift value )*
(RatioNumerator/ RatioDenominator) + previous slave position = (25,000-10,000+10,000)*2+20,000 = 70,000.

- When D100 (PhaseShift) is changed to -10,000 and M1 (Execute) changes to True again, the instruction will be
executed again. As the diagram shows above, when M20 (Done) changes to True at master position 50,000, the
slave position can be obtained as below:

Actual slave position after the phase shift = (Current master position - previous master position + PhaseShift value)*
(RatioNumerator / RatioDenominator) + original slave position = (50,000-35,000-10,000)*2+90,000 = 100,000.
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® Supported Products
- AH Motion Controller CPU: AHXXEMC-5A

—  AH series motion control modules: AHXxXxEMC-5A
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3.3 Delta-defined Motion Control Instructions

Administrative

DFB_CamMultiRead

Categories Name Description
. . DFB_AxisSetting1 sets motion parameters for the specified
DFB_AxisSetting1 )
axis.
. . DFB_AxisSetting2 sets motion parameters for the specified
DFB_AxisSetting2 .
axis.
) DFB_InputPolarity sets the polarity of inputs and reads the
DEB_InputPolarity . .
states of these input terminals.
Single axis DFB_CamRead reads cam points from the specified motion

axis.

DFB_CamMultiWrite

DFB_CamWrite writes cam points to the specified cam
curve

DFB_CamCurve2

DFB_CamCurve2 creates cam curves which are mainly
used in rotary cut and flying saw applications.

DFB_CamCurveUpdate2

DFB_CamCurveUpdate2 updates the cam operation with
the modified cam profile in the next cycle.

Group Motion

DFB_GroupAbsLinear

DFB_GroupAbsLinear controls the axis group to perform
linear interpolation to move to the specified absolute target
position.

DFB_GroupRelLinear

DFB_GroupAbsLinear controls the axis group to perform
linear interpolation to move to the specified relative distance.

DFB_GroupAbsCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move to the specified
absolute target position.

DFB_GroupRelCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move a specified relative
distance.

DFB_GroupStop decelerates the group axes to stop or

Administrative

DFB_GroupDisable

Stop DFEB_GroupStop »
pause to the current position.
DFB_GroupEnable enables a group of axes for group
DFB_GroupEnable i
motion.
Multi-axes DFB_GroupDisable disables the axis group with the

specidied group number.

DFB_GroupReset

DFB_GroupReset resets the axis group which is in the state
of “Errorstop”.
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Categories Name Description
DFB_ReadGroupStatus reads the axis numbers in an axis
DFB_ReadGroupStatus group, and indicates the status of the axis group at
GroupStatus.
) DFB_HCnt enables the specified high speed counter
High speed . - .
i DFB_HCnt according to the specified parameters and monitors the
counter
count value.
. DFB_HTmr enables the specified high speed timer channel
High speed . . .
, DFB_HTmr according to the specified parameters and monitors and
imer
timed value.
e
g DFB_Compare compares the designated source with a
;:‘ DFB_Compare specified value and outputs the specified results on a
Comparison desired device when the comparison result is True.
DFB_CmpOutRst monitors the output results and clears the
DFB_CmpOutRst .
output states triggered by the comparators.
DFB_Capture2 captures the commanded pulses of the
Capture DFB_Capture2 specified axis according to the designated external trigger
deivce.
DFB_ECATReset DFB_ECATReset resets an abnormal EtherCAT network.
DFB_ECATServoRead reads the values of parameters from
DFB_ECATServoRead ) -
the Delta servo drive specified on an EtherCAT network.
4
] ECAT . DFB_ECATServoWrite writes the values of parameters into
2 DFB_ECATServoWrite . -
g Communication the Delta servo drive specified on an EtherCAT network.

DFB_SDO_Write

DFB_SDO_Write writes the values of parameters into the
specified OD of the EtherCAT Slave via SDO.

DFB_SDO_Read

DFB_SDO_Read reads the values of parameters from the
specified OD of the EtherCAT Slave via SDO.
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3.3.1 Single-axis Motion Control Function Blocks

Administrative

Categories Name Description
) . DFB_AxisSetting1 sets motion parameters for the specified
DFB_AxisSetting1 )
axis.
. . DFB_AxisSetting2 sets motion parameters for the specified
DFB_AxisSetting2 .
axis.
) DFB_InputPolarity sets the polarity of inputs and reads the
DEB_InputPolarity . .
Single axis states of these input terminals.

DFB_CamMultiRead

DFB_CamRead reads cam points from the specified motion
axis.

DFB_CamMultiWrite

DFB_CamWrite writes cam points to the specified cam
curve

DFB_CamCurve2

DFB_CamCurve2 creates cam curves which are mainly

used in rotary cut and flying saw applications.
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DFB__AXxisSettingl

FB/FC Description
FB DFB_AxisSetting1 sets motion parameters for the specified axis.
DFE_AxisSeting]

En Eno
Az Dione
Exerte Busy
"W TnAx Error
Whias Erex [0
Tarc

Tdee

The function blocks Vbias, Tacc and Tdec are for the axis velocity settings in the DFB series function blocks.

This instruction can only be executed when the state is in Disable, Standstill or Coordinated and the axis should be in

o

Standby mode. Otherwise, an error message will be sent.

Note: refer to DFB_AxisSetting2 for setting other motion axis parameters.

® Inputs
, Setting value . .
Name Function Data type Efnivee) Timing for updating
Writes in the parameters
Execute when Execute changes to BOOL True/False (False) -
True.
Maximum speed 0~2147483647.0 (0) When Execute shifts to
Vmax . LREAL .
(user unit: s) True and Busy is False.
. Start-up speed 0~100000.0 (0) When Execute shifts to
Vbias . LREAL .
(user unit: s) True and Busy is False.
Acceleration time 0~32767 (0) When Execute shifts to
Tacc . WORD .
(unit: ms) True and Busy is False.
Deceleration time 0~32767 (0) When Execute shifts to
Tdec , WORD .
(unit: ms) True and Busy is False.
® Outputs
Name Function Data type Output range (Default value)
True when the parameter setting is
Done P 9 BOOL True/False (False)
completed.
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
ErrorlD Indicates the error code if an error occurs. DWORD 16#0~16#FFFFFFFF (0)
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Refer to Appendices for error code
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to False.
D ® When the specified target distance is ® |f Execute is False and Done shifts to
one
completed True, it 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 an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute _l I_, | l—l
Done |_| l_l_
Busy _,—|—, | |—|

Error

[
Error ID |_|

® [n-Outs

. Setting value o )
Name Function Data type Timing for updating
(Default value)

When Execute is rising-edge triggered
Axis Motion axis number WORD K1~Kn* (0)

and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Function

DFB_AxisSetting1 sets motion parameters for the specified axis. You can set the motion parameters including
maximum speed of the axis (Vmax), the start-up speed (Vbias), the time it takes for the start-up speed to
increase to its running speed (Tacc), and the time it takes for the running speed to decrease to its start-up
speed (Tdec).

The motion diagram explaining the above parameters is as below.
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Velocity
A

V mMax

VRuN

» Time

Tacc Toec

Note: Vrunindicates the actual operation speed which is calculated based on the specified values of Tacc, Vbias, Tdec

and Vmax.

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

Supported Products
AH Motion Controller CPU: AHxxEMC-5A

AH series motion control modules: AHxXxEMC-5A
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Instructions

DFB__AXxisSetting?2

FB/FC Description
FB DFB_AxisSetting2 sets motion parameters for the specified axis.
DFE_AxisSetingd

En Eno
Ayis Done
Execute Busy
Yonrve Erron
Ulnit Error D)
FulseRey

DistanceRey

- DFB _AxisSetting2 sets motion parameters for the specified axis. You can set the motion parameters including
velocity curve (Vcurve), the pulse output type (OutputType), and the user unit system (Unit). For example, the setting
of pulse number for a motor to rotate once (PulseRev) and the moving distance when the motor rotates once

(DistanceRev) should be specified if mechanical unit system is required.

- This instruction can only be executed when the state is in Disable, Standstill or Coordinated and the axis should be in

Standby mode. Otherwise, an error message will be sent.

Note: refer to DFB_AxisSetting1 for setting other motion axis parameters.

® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Writes in the parameters when True/False
Execute BOOL -
Execute changes to True. (False)
Trapezoid: False .
Veurve Velocity curve BOOL S Curve: True When Execute shifts to
True and Busy is False.
(False)
PulseRev Number of pulses per motor DWORD 1~99999999 When Execute shifts to
revolution (0) True and Busy is False.
. i 1~1000000.0 i
DistanceRev Travel -dlstance per motor | REAL 0 When Execute shifts to
revolution (0) True and Busy is False.
® Outputs
Name Function Data type Output range (Default value)
True when the parameter setting is
Done BOOL True/False (False)
completed.
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
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Name Function Data type Output range (Default value)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

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 specified target distance is | ® If Execute is False and Done shifts to
completed True, it 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 an error occurs in the execution | ® When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute _l l_, I ,—I
Done ,—] ,—I—

Error

]
Vo
Error ID I_I

® In-Outs

. Setting value e .
Name Function Data type Timing for updating
(Default value)

When Execute is rising-edge triggered
Axis Motion axis number WORD K1~Kn* (0)

and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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o Supported Products
- AH Motion Controller CPU: AHXxXEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB__InputPolarity

FB/FC Description
FB DFB_InputPolarity sets the polarity of inputs and reads the states of these input terminals.
DFB_InputPelaity

JEn Ene
JEnahkle Walid
JE0 00 Pal Pl X0 00
=0 01 _Fel Fgl 20 01
JE0 2 Pad Fgd X0 02
JE0 03 _Fed Fg3 X0 05
JEO 08 mpgds g X0 08
JE0 09 _mpeB mpeb X0 03
JE0_10 Diogd Dogd X0 10
JE0 11 Dogh Diogh X0 11
JED 12 Dogl Diogh 20 12
Y50 13 _Dogl Diogl X0 13
JE0 14 Dogd Dog? 20 14
50 15 Dogs Diog3 X0 15
JE1 0 Mer_2{1_00
J=1 01 Mor_21_01
JE1 o2 Mor 21 (2
| EARIE Mor_21_05
| EARL Mor_ 21 (4
=1 05 Mor_21_05

Busy

You can specify the polarity of the inputs as NO (Normally Open) or NC (Normally Closed), and read the states of
these input terminals by the outputs of this instruction.

® Inputs
. Setting value e .
Name Function Data type Timing for updating
(Default value)
Enables the instruction
True/False
Enable when Enable changes to BOOL -
(False)
True
mcNO: False
Conti I dates the state wh
X0_00_Pg0 | Polarity (NO/NC) setting | BOOL mcNC: True onfinuously Lipcates the state when
Valid is True.
(False)
mcNO: False
Conti I dates the state wh
X0_00_Pg1 Polarity (NO/NC) setting BOOL mcNC: True onfinuously Lipcates the state when
Valid is True.
(False)
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. Setting value - .
Name Function Data type Timing for updating
(Default value)

mcNO: False _
X0 00 _Pg2 | Polarity (NO/NC) setting BOOL meNC: True | Continuously updates the state when
Valid is True.
(False)

mcNO: False

X000 Pg3 | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when

Valid is True.
(False)
mcNO: False
i I h h
X0_08_mpgA | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
ti ly updates the state wh
X009 mpgB | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
ti ly updates the state wh
X0_10_Dog4 | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
Conti ly updates the state wh
X0_11_Dog5 | Polarity (NO/NC) setting | BOOL | mcNC: True onfinuously Lipcates the state when
Valid is True.
(False)
mcNO: False _
X0_12_Dog0 | Polarity (NO/NC) setting BOOL meNC: True | Continuously updates the state when
Valid is True.
(False)

mcNO: False

X0_13_Dog! | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when

Valid is True.
(False)
mcNO: False
i | h h
X0_14_Dog2 | Polarity (NO/NC) setting | BOOL | mcNC: True | _ontinuously updates the state when
Valid is True.
(False)
mcNO: False
ti | dates the state wh
X0 15 Dog3 | Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
ti | dates the state wh
X100 Polarity (NO/NC) setting BOOL mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
Conti | dates the state wh
X101 Polarity (NO/NC) setting BOOL mcNC: True OntinuoUSly upaates the state when
Valid is True.
(False)
X1_02 Polarity (NO/NC) setting BOOL mcNO: False Continuously updates the state when
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) Setting value e .
Name Function Data type Timing for updating
(Default value)
mcNC: True Valid is True.
(False)
mcNO: False
ti I dates the state wh
X103 Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
ti I dates the state wh
X1_04 Polarity (NOINC) setting | BOOL | mcNC: True | Continuously updates the state when
Valid is True.
(False)
mcNO: False
Conti I dates the state wh
X105 Polarity (NO/NC) setting | BOOL mcNC: True onfinuously Lipcates the state when
Valid is True.
(False)
® Outputs
Name Function Data type Output range (Default value)
Valid True when the polarity setting is completed. | BOOL True/False (False)
Busy True when the instruction is enabled. BOOL True/False (False)
Pgo_X0_00 State of the input terminal BOOL True/False (False)
Pg1_X0_01 State of the input terminal BOOL True/False (False)
Pg2_X0_02 State of the input terminal BOOL True/False (False)
Pg3_X0_03 State of the input terminal BOOL True/False (False)
mpgA_X0_08 | State of the input terminal BOOL True/False (False)
mpgB_X0_09 | State of the input terminal BOOL True/False (False)
Dog4 _X0_10 | State of the input terminal BOOL True/False (False)
Dog5 X0_11 | State of the input terminal BOOL True/False (False)
Dog0_X0_12 | State of the input terminal BOOL True/False (False)
Dog1_X0_13 | State of the input terminal BOOL True/False (False)
Dog2_X0_14 | State of the input terminal BOOL True/False (False)
Dog3 X0_15 | State of the input terminal BOOL True/False (False)
Nor_X1_00 State of the input terminal BOOL True/False (False)
Nor_X1_01 State of the input terminal BOOL True/False (False)
Nor_X1_02 State of the input terminal BOOL True/False (False)
Nor_X1_03 State of the input terminal BOOL True/False (False)
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Instructions

Name Function Data type Output range (Default value)
Nor_X1_04 State of the input terminal BOOL True/False (False)
Nor_X1_05 State of the input terminal BOOL True/False (False)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® When the polarity setting is completed; | ® When Enable shifts to False.
Vaild one scan cycle after Enable shifts to
True.
Busy ® When Enable shifts to True. ® When Enable shifts to False.
® \When Enable shifts to False.
° .
VYhen .the(z)outputlls ON anc.j the external ® \When the output is ON and the external
Pgo_X0_00 signal is OFF during operation. signal is ON during operation.
° .
VYhenl jth;c’)\lu;qu s OFF athd the external ® When the output is OFF and the external
signatis uring operation. signal is OFF during operation.
® When Enable shifts to False.
° .
VYhenl .thglczllitzut.ls ON ancli the external ® \When the output is ON and the external
Pg1_X0_01 sighatis ur!ng operation. signal is ON during operation.
® When the output is OFF and the external ° .
signal is ON during operation. When the output is OFF and the external
signal is OFF during operation.
® When Enable shifts to False.
° .
VYhenl .th((em(:)l.'itzutlls ON antclj the external ® \When the output is ON and the external
Pg2_X0_02 signatis ur!ng operation. signal is ON during operation.
® \When the output is OFF and the external .
signal is ON during operation ® When the output is OFF and the external
' signal is OFF during operation.
® When Enable shifts to False.
° .
VYhenl j[hzl(:)';tzmlls ON antc.j the external | When the output is ON and the external
Pg3_X0_03 signatis ur!ng operarion. signal is ON during operation.
® \When the output is OFF and the external .
signal is ON during operation ® When the output is OFF and the external
' signal is OFF during operation.
® \When Enable shifts to False.
o .
VYhenl .th((a)'illitzut.ls ON ant(.'J the external ® When the output is ON and the external
mpgA_X0_08 signal is uring operation. ianal is ON duri ti
® When the output is OFF and the external o signatis urln.g operation.
signal is ON during operation. When the output is OFF and the external
signal is OFF during operation.
® \When Enable shifts to False.
° .
V\_’he”l .thg::):itzm.'s ON antc.j the external ® \When the output is ON and the external
mpgB_X0_09 signal is uring operation. ianal is ON duri "
® When the output is OFF and the external ° signatis urlr?g operation.
signal is ON during operation. When the output is OFF and the external
signal is OFF during operation.
® When the output is ON and the external | ® VWhen Enable shifts to False.
Dog4_X0_10 ® When the output is ON and the external

signal is OFF during operation.
® When the output is OFF and the external

signal is ON during operation.
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signal is ON during operation.

When the output is OFF and the external
signal is OFF during operation.

When the output is ON and the external

When Enable shifts to False.
When the output is ON and the external

Dog5_X0_11 signalis OFF during operation. signal is ON during operation.
When the output is OFF and the external When th tout is OFF and th ¢ |
signal is ON during operation. vnen the output 1 and fhe externa
signal is OFF during operation.
' When Enable shifts to False.
VYhenl .thzﬁ:itzut.ls ON antc.j the external When the output is ON and the external
Dog0_X0_12 SIgnatis uring operation. signal is ON during operation.
When the output is OFF and the external When th tout is OFF and th ¢ |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
. When Enable shifts to False.
VYhenl .thzlc__):itzmlls ON ant(.'J the external When the output is ON and the external
Dog1_X0_13 signal is uring operation. ianal is ON duri ti
When the output is OFF and the external \s/\llghna Itz t urin.g g;l):ira |<;n£h " |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
. When Enable shifts to False.
V\_’he”l .thglc:):itzm.'s ON antc.j the external When the output is ON and the external
Dog2_X0_14 signal is uring operation. ianal is ON duri .
When the output is OFF and the external \s/\llghna Itz © ?UI'JI[I’?Q gﬁ):(la:ratlc;nt.h t |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
. When Enable shifts to False.
VYher: .the(z)lc:)llitzutlls ON anc.j the external When the output is ON and the external
Dog3_X0_15 signatis uring operation. signal is ON during operation.
When the output is OFF and the external When th tout is OFF and th " |
signal is ON during operation. vnen the output IS and fhe externa
signal is OFF during operation.
_ When Enable shifts to False.
VYhenl .thglc:)l;tzut.ls ON ancli the external When the output is ON and the external
Nor_X1_00 signatis uring operation. signal is ON during operation.
When the output is OFF and the external When th tout is OFF and th ¢ |
signal is ON during operation. vnen the output 1 and fhe externa
signal is OFF during operation.
' When Enable shifts to False.
VYhenl thl(:):itzm.'s ON antc.j the external When the output is ON and the external
Nor_X1_01 signatis ring operation. signal is ON during operation.
When the output is OFF and the external When th tout is OFF and th ¢ |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
. When Enable shifts to False.
VYhenl .th(:,jlc:)t;tzutlls ON an: the external When the output is ON and the external
Nor X1 02 signal is uring operation. . . . .
N lisONd tion.
When the output is OFF and the external \s/\llghna Itz t urin.g g;l):T:ra |<;nth " |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
. When Enable shifts to False.
VYhenl .th((a)lc:)llitzut.ls ON ant(.'J the external When the output is ON and the external
Nor X1 03 signal is uring operation. . . . .
== signal is ON during operation.
When the output is OFF and the external V\Ilgh Ith tu ; .g Orl):F Id th " |
signal is ON during operation. vhen the output IS and the externa
signal is OFF during operation.
Nor_X1_04 When Enable shifts to False.

When the output is ON and the external
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signal is OFF during operation. ® When the output is ON and the external
® When the output is OFF and the external signal is ON during operation.
signal is ON during operation. °

When the output is OFF and the external
signal is OFF during operation.

® \When Enable shifts to False.

® When the output is ON and the external ® When the output is ON and the external

Nor_X1_05 signal is OFF during operation.

® \When the output is OFF and the external
signal is ON during operation.

signal is ON during operation.

® When the output is OFF and the external
signal is OFF during operation.

B Timing Diagram

Enable _I { |
Busy _l | |

Valid

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHXXEMC-5A
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DFB_CamMultiRead

FB/FC Description
FB DFB_CamRead reads cam points from the specified motion axis.
DFE_CarahdultiFead

En Eno
Carn Tahleld Walid
Enakle Errox
FeadStartPointo Eror [0
Fread Amount MasterPosition

slaeFosition

- The CamTableld decides the motion axis of the cam curve where the cam point will be read. ReadStartPointNo
defines the starting number of the cam point. ReadAmount defines the total amount of CAM data to be read from the
value specified in ReadStartPointNo (the starting number of the cam point). MasterPosition and SlavePosition define

the master and slave positions (coordinates of the cam point) read from the motion axis.

*Note:

1. CAM table ID is the number corresponding to the ID Number of the created E-CAM table in ISPSoft.
2. Refer to the resolution of the E-CAM table in the ISPSoft for the range of the data points.

® Inputs
. Setting value e .
Name Function Data type Timing for updating
(Default value)
CamTableld CAM table ID*1 WORD K1~K32 (0) When Enable shifts to True.
Executes the instruction when
Enable changes to True. The True/False
Enable o . . BOOL -
specified cam point will then be (False)
read from the cam curve.
ReadStartPoint The starting number of the cam DWORD 0~2047 When Enable shifts to True.
No point to be read (0) it udates value continuously.
The total amount of CAM data to When Enable shifts to True,
ReadAmount WORD 1~64 (0) . .
be read it udates value continuously.
® Outputs
Name Function Data type Output range (Default value)
. True when the specified cam point is read from the
Valid BOOL True/False (False)
cam curve.
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. Refer to
ErrorlD . L DWORD 16#0~16#FFFFFFFF (0)
Appendices for error code descriptions.
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MasterPosition

Master position which is read.

LREAL

Positive value

©)

SlavePosition

Slave position which is read.

LREAL

Positive or negative value

(0)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
. ® When the specified cam point is read )
Valid ® \When Enable shifts to False.
from the cam curve.
® When an error occurs in the execution
N ] ® When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the )
. . . (error code is cleared)
instruction. (error code is recorded)
. ® Updates value continuously when the | ® Updates value continuously when the
MasterPosition . o . o
instruction is enabled. instruction is enabled.
” ® Updates value continuously when the | ® Updates value continuously when the
SlavePosition . L . L
instruction is enabled. instruction is enabled.

® Timing Diagram

e m

Valid

Error

jﬁ.’.’ﬂ'_'_'_j.-.- |

ErrorID

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

Please refer to the programming example of DFB_CamWrite.

® Supported Products
- AH Motion Controller CPU: AHXxXEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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DFB_CamMultiWrite

FB/FC Description
FB DFB_CamWrite writes cam points to the specified cam curve
DFE_CarahultiWiite

En Eno
CarnTableld Dione
Exerute Busy
WriteStartFointto Error
WriteArnonnt Erpex [0
MasterFosition

SlrrePosition

- The CamTableld decides the motion axis of the cam curve which is to be written with the cam point. CamPointNo
defines the number of the cam point; MasterPosition and SlavePosition define the master and slave positions
— (coordinates of the cam point) which are to be written into the cam profile.

® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
When Execute shifts to
CamTableld CAM table ID*1 WORD K1~K32 (0) .
True and Busy is False
Executes the instruction
when Execute changes to
o True/False
Execute True. The specified cam BOOL -
. . ) (False)
point will then be written
into the cam curve.
) . The starting number of the When Execute shifts to
WriteStartPointNo ) ) DWORD 0~2047 (0) .
cam point to be writeen True and Busy is False
. The total amount of CAM When Execute shifts to
WriteAmount . WORD 1~64 (0) .
data to be written True and Busy is False
. Master position which is to | Array [64] Positive value When Execute shifts to
MasterPosition . .
be written. of LREAL (0) True and Busy is False
L s Positive or negative )
- Slave position which is to Array [64] When Execute shifts to
SlavePosition . value .
be written. of LREAL 0) True and Busy is False
*Note:

1. CAM table ID is the number corresponding to the ID Number of the created E-CAM table in ISPSoft.
2. Refer to the resolution of the E-CAM table in the ISPSoft for the range of the data points.
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® Outputs

Name Function Data type | Output range (Default value)

True when the specified cam point is
Done . . BOOL True/False (False)
written into the cam curve.

Busy True when the instruction is executed. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD | 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Execute shifts from True to False.

® \When the specified cam point is written | ® [f Execute is False and Done shifts to

Done . )
into the cam curve. 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 False.
® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error(ErrorID) conditions or input values for the (error code is cleared)

instruction. (error code is recorded)

B Timing Diagram

eeee | L[ L[ L[
.
Busy _I: | I_l |—|

i_i

Error ID

]

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHXXEMC-5A
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DFB_CamCurveZ2

FB/FC Description
FB DFB_CamCurve2 creates cam curves which are mainly used in rotary cut and flying saw applications.
DFE_CamaCurel

En Enc
alae Dicme
Exerte Busy
MLength F Ervoe
mLength P Erroe D
eeynclength P SyncBegin
e yneFatio wyncEnd
mhaxnRatio

Lo

ECarniCurve

Comcatenate

- MLength_P, SLength_P, SSyncLength_P, SSyncRatio and SMaxRatio specify the required physical quantity

parameters for creating cam curves.

- AccCurve and aCamCurve define the acceleration curve in the cam profile and the cam curve type.

- This instruction can be used with MC_CAMIN and DFB_CAMINZ2.

- After the execution of this instruction is done, users need to use DFB_CamCurveUpdate?2 to update.

® Inputs
Name Function Data type Sreiiflig Vel Timing for updating
(Default value)
* ] When Execute shifts to
CamTableld CAM table ID*1 WORD K1~Kn*" (0) True and Busy is Fasle.
Execute Executes the instruction to BOOL True/False (False) | -
create the cam curve
MLenath P Specifies the moving distance K1~K2147483647 | When Execute shifts to
engih_ for master axis. LREAL (0) True and Busy is Fasle.
SLenath P Specifies the moving distance K1~K2147483647 | When Execute shifts to
engih_ for slave axis. LREAL (0) True and Busy is Fasle.
SSvncLength P Specifes the synchronized K1~K2147483647 | When Execute shifts to
yneLength distance for the slave axis. LREAL (0) True and Busy is Fasle.
Specifies the synchronization 1.1755x10-38~ When Execute shifts to
SSyncRatio ratio between master and slave REAL 3.4028x10+38 True and Busy is Fasle.
axes. (0)
Specifies the max. cam 1.1755x10-38 ~ When Execute shifts to
SMaxRatio synchronization ratio between REAL 3.4028x10+38 True and Busy is Fasle.
master and slave axes. (0)
0 : ConstAcc
%2 Selects the acceleration curve in . When Execute shifts to
AccCurve the cam profile. eDFB_AC 1 ¢ Constlerk True and Busy is Fasle.
C_CURVE .
2 : SingleHypot
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Setting value

Name Function Data type (Dofault value) Timing for updating
3 : Cycloid
(0)
0 : leftCAM When Execute shifts to
True and Busy is Fasle.
1 : midCAMall
5 : rightCAM
eCamCurve*® Selects the cam curve t eDFB_GE . )
ype. N_CURVE 7 : midCAMbegin
8 : midCAMend
9 : midCAMzero
(0)
Defirl1es if reciprocal operation is ﬁ:znaﬁé(eé:ll;:; issh::t:stlg
Concatenate required. BOOL True/False
(False)

True: periodical
False: non-periodical

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

1. Set value of AccCurve. Refer to Function of this instruction for the cam profiles of each acceleration curve.

Sl Definition
Value
0 Constant speed
1 Const Acceleration
2 SingleHypot
3 Cycloid
2. Set value of eCamCurve. Refer to Function of this instruction for the cam profiles of each type.
Setting —
Value Definition
0 leftCAM
1 midCAMall
2 midCAMbegin
3 midCAMend
4 rightCAM
5 rightCAM
7 midCAMbegin
8 midCAMend
9 Empty
® Outputs
Name Function Data type Output range (Default value)
True when the specified cam point is
Done written into the cam curve. BOOL True/False ( False )
Busy True when the instruction is executed. BOOL True/False ( False )
Error True if an error occurs. BOOL True/False ( False )
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFF (0 )

descriptions.
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SyncBegin

The starting point to synchronizate

LREAL

K0~K2147483647 (0 )

SyncEnd

The stopping point to synchronizate

LREAL

K0~K2147483647 ( 0)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Done ® When the specified cam point is written When Execute shifts from True to False.
into the cam curve. When Error shifts to True.
Busy ® When Execute changes to True. When Done shifts o True.
When Error shifts to True.
® \When an error occurs in the execution .
Error/ErrorlD conditions or input values for the When Execgte shifts from True to False.
instruction. (error code is recorded) (error code is cleared)
SyncBegin ® When Done shifts to True. When Done shifts to True.
SyncEnd ® When Done shifts to True. When Done shifts to True.

B Timing Diagram

E xecute _l I_,

Done |_|

Busy _I |—,

Error

Error ID

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.
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® Explanation

B AccCurve
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B eCamCurve

0 : leftCAM

1 : midCAMall

T T T T T T T T T
o 100 200 300 400 300 B00 vao &00
Degree

T y
900 1,000
Degree

2 : midCAMbegin

3 : midCAMend

500 (=] 700 =]
Degree

o 100 200 300 400

&
20 .
* i
S Y A ] .
1} a0 100 150 200 230 300 350 400 450 o 50 100 150 200 250 300 350 400 450
Degres Degres
5 : right CAM 7 : midCAMbegin
19 d
= H
1 ¢ ; 20 :
z . e & 5
= T TS -z H
§° A4 . ey SETHTIEE R
o a0 100 150 200 250 300 350 400 430
14 i Degree
s 100 | Note: In bag packaging applications, this cam profile will

set the length of the FIRST package to be the same as the
length of one pack of the material.

Degree

Note: In bag packaging applications, this cam profile
will set the length of the LAST package to be the same
as the length of one pack of the material.

8 : midCAMend 9 : Empty
=
= Ll 1 1 1 1
= . . . .
14 2 . . . .
: = . i i .
= ; a0 i 0 0 ]
2o ; £ : : : ' :
= o H | | | H
: : ' o . i i .
A T T - T T T T T T “ T T T T 1
150 200 250 300 350 400 450 0 5,000 10,000 15,000 20,000
Master Axis

Note: In bag packaging applications, this cam profile will
set the length of master axis to be the multiple of the
length of the material, and the slave axis velocity will be

fixed at 0.

® Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

® Programming Example

Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed

troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

Refer to the programming example of DFB_CamCurveUpdate2 for the programming example and the methods of how to

use DFB_CamCurveUpdate2 to work with DFB_CamCurve2 instructions.
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® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB_CamCurveUpdate?2

FB/FC Description
FB DFB_CamCurveUpdate2 updates the cam operation with the modified cam profile in the next cycle.

DFE_CamCurvel Ipdae?

En Enc

Execute Dicne

Slave Busy

Erroe

B ID)

- When the cam is in operation, the cam profile modified by DFB_CamCurve2 will not be executed immediately, and
the update requires to be triggered by DFB_CamCurveUpdate2.

- When DFB_CamCurveUpdate2 is triggered, the update will be valid in the next cycle.

® Inputs
f Setting value - .
Name Function Data type (Default value) Timing for updating
Execute Executes_ the instruction to update the BOOL True/False )
cam profile. (False)
Updatelmme | Update cam profile immediately in this True/False When Execute shifts to
; BOOL ;
diately cycle. (False) True and Busy is Fasle.
® Outputs
Name Function Data type Output range (Default value)
Done True when the cam curve is updated. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 0x0000, 0x3100, 0x3101, 0x3102 (0)
descriptions.

B Outputs Update Timing

Name Timing for changing to True Timing for changing to False
Done ® \When the cam curve is updated. When the motion stops.

When Error shifts to True.
Busy ® \When the instruction is executed When Done shifts to True.

When Error shifts to True.

Error/ErrorlD

® When an error occurs in the execution
conditions or input values for the
instruction.(Error code is recorded)

When Execute shifts from True to False.
(Error code is cleared)
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B Timing Diagram

E xecute _l I_, | l_l
Done I_I l_l_

Busy I—,

Error
Error ID
® [n-Outs
. Setting value - :

Name Function Data type Timing for updating
(Default value)
K1~K32 When Enable is rising edge triggered

Slave Slave axis number WORD .
(0) and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.
® Programming Example

The example demonstrates the switching from cam curve 1 (eCamCurve=1) to cam curve 9 (eCamCurve=9) when the
cam is in operation. To change the cam profile, you will have to modifiy the value in eCamCurve of DFB_CamCurve2.

Note: In actual application, the common switching process would be from cam curve 1 to cam curve 8, then cam curve 9.
The direct switching from cam curve 1 to cam curve 9 is simply for demonstrating the effects and results.

1 : midCAMall 9 : Empty

Slave Axis-Velocity
=

t t t
o 5,000 10,000 15,000 20,000
Master Axis
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CaroiZurve_TT1
LFE_Carniurved
En Eno
1 )=lave Denel  (Bi50
W10 —Execute Busy] 151
15903000 |MLength_F Brvor] (W52
10000,000 —SLength, P EnexID|  EIDZ
3000000 —S5¥nclength P SyncBeginl s
D — S 5yncRatio SyneEnd] D54
D0 |SMaxRato
3 AeoCorve
e e Test—JeCamCurve
HMotFon — | Concatenate
CarnCurvelpdae_11
DFB_CaraCnrvel Tpdat?
En Eno
M50 —|Bxecte Diome p— Mad
—|Slave Brusy p— Mol
Updatelmroediately Borrow p—ME2
ErverD |—Dé0
MoveVelocity_TT1
MC MoweWelocity
En BEno
2 Jaxis InVeleeity | 1447
M40 —Execute Busy|l M43
a1 —JContinuonsTUpdate Activel 144
1000 o0 Velocity Command &bored | 145
1000,000 —JAcreleration Brror| (W46
100,000 Decelemtion EonoelD | D0
o000 Ped
Direction_ W | —|Direction
Enfferhiode_ —BufferMode
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Takes effect at the next cycle. Cam
curve no. 9 becomes valid.

Updates the cam curve

One Cycle

Ne—

1. Set M10(Execute) to True to establish the specified cam curve no.1 (DFB_CamCurve2). Set M50(Execute) to True
to update the cam curve(DFB_CamCurveupdate?2). In this case, if SM400(Enable) is True, the current cam curve
obtained at CAMCurveNow will indicate 1 (DFB_CamCurveUpdateState).

2. Set M70 to True to enable the cam operation.
3. Set M40 to True to drive the master axis to move at 10,000pps.
4. Reset M10 and modify the value at eCamCurve to cam curve no. 9.

5. Set M10 to True again to establish the new cam curve, and set M50 to True to update the cam curve. The cam in
operation will update its cam curve to cam curve no. 9 at the next cycle. When the cam curve is updated,
CAMCurveNow of DFB_CamCurveUpdateState2 will indicate “9”.

® Supported Products
- AH Motion Controller CPU: AHxXEMC-5A

- AH series motion control modules: AHxXEMC-5A
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3.3.2 Multi-axis Motion Control Function Blocks

Categories

Name

Description

Group Motion

DFB_GroupAbsLinear

DFB_GroupAbsLinear controls the axis group to perform
linear interpolation to move to the specified absolute target
position.

DFB_GroupRellLinear

DFB_GroupAbsLinear controls the axis group to perform
linear interpolation to move to the specified relative
distance.

DFB_GroupAbsCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move to the specified
absolute target position.

DFB_GroupRelCircular

DFB_GroupAbsCircular controls the axis group to perform
arc/circular or helix interpolation to move a specified relative
distance.

Stop

DFB_GroupStop

DFB_GroupStop decelerates the group axes to stop.

Administrative

DFB_GroupEnable

DFB_GroupEnable enables a group of axes for group
motion.

DFB_GroupDisable

DFB_GroupDisable disables the axis group with the
specidied group number.

DFB_GroupReset

DFB_GroupReset resets the axis group which is in the state
of “Errorstop”.

DFB_ReadGroupStatus

DFB_ReadGroupStatus reads the axis numbers in an axis
group, and indicates the status of the axis group at
GroupStatus.
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DFB_GroupAbsLinear

FB/FC Description

FB DFB_GroupAbsLinear controls the axis group to perform linear interpolation to move to the specified

absolute target position.

DFE_GronpdhaLinesr
En Enc
CronpMumn Done
Execute Busy
Position Lctive
Velocity Ahorted
BufferMaods Erro
TrnsitiornMode Errex [0

Note: linear interpolation requires at least 2 axes to be enabled for the axis group.

® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Specifies the number of 1~16 When Execute shifts to
GroupNum pec I ! WORD ) !
the axis group. (0) True and Busy is False.
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
Lo
Absolute target position . .
» . Negative number or When Execute shifts to
Position for each axis in the group. | LREAL[6] " )
Unit _ positive number True and Busy is False.
(Unit: user unit) (10,0,0,0,0,0])
. Interpolation speed Positive number When Execute shifts to
Velocity ) ) LREAL .
(Unit: user unit/s) (0) True and Busy is False.
0: mcAborting
1: mcBuffered
Specifies the buffering 2: mcBlendingLow _
. eMC_BUFF ) ) When Execute shifts to
BufferMode behavior of the . | 3: mcBlendingPrevious ,
. ] ER_MODE* True and Busy is False.
instruction. 4: mcBlendingNext
5: mcBlendingHigh
)
Specifies if a round 0: no effect .
» . 1: round corner When Execute shifts to
TransitionMode | corner should be applied | WORD

during the transition*'

2: round corner but ignoring
the deceleration time (0)

True and Busy is False.
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*Note:
1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. TransitionMode can be used to reduce the noise and vibration that may occur during the changes of the interpolation
motion.

TransitionMode: 0 (no effect)

M P3
I 3
_____________________________________ |
|
|
|
|
________________________________ |
|
: I
| |
| |
L
: I
| 1
| 1
| 1
Interpolation ! :
velocity F : |
- +— X
The velocity is : !
1
discontinuous ! '
P1 P2 L
| I
J /T T - =T T : |
T T : : 1 > X
o : e
Velocity of Axis Y Lo L The velocity is | !
| al \ discontinuous | !
| 1 |
I v ! X |
Velocity of Axis X | 7 \:
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TransitionMode: 1 (same motion as it is in deceleration of the current instruction)

* P3

The velocity is

continuous

The path goes near P2,

> X
Velocity of Axis Y
Velocity of Axis X

¥

t P3
The velocity is
continuous

The path goes near P2
> X

Velocity of Axis Y

Velocity of Axis X

The velocity command is
made continuous by
combining the deceleration
range of the previous
motion and the acceleration
range of the current motion.
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TransitionMode: 2 (same motion as it is in deceleration of the axis parameters)

® Outputs

Name Function Data type Output range (Default value)
Done True when absolute target position is reached. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

Aborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)

ErrorlD Indicates the erro'r code when the error oc.cu'rs. DWORD 16#0~16#FFFFFEFF (0)

Refer to Appendices for error code descriptions.

B Outputs Update Timing

o

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to False.
® |f Execute is False and Done shifts to
Done ® When the absolute positioning is completed. ! ) !
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 Aborted shifts to True.
® \When Done shifts to True.
® \When Error shifts to True
® \When Aborted shifts to True.
Active ® \When the motion on the axis is started
® |f Execute is False and Active shifts to
True, it will be True for only one period
and immediately shift to False.
® When this instruction is aborted by another
instruction with the Buffer Mode set to
mcAborting.
o L ® \When Execute shifts to False.
® \When this instruction is aborted because of f E Fal 4 Ab d shifts ¢
. . .
Aborted the execution of MC_Stop instruction. xecute is False an orted shifts to
. L True, it will be True for only one period
® When the instruction is aborted by . . .
] . and immediately shift to False.
DFB_GroupStop instruction
® When the instruction is aborted by
DFB_GrouplmmediateStop instruction.
® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)
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B Timing Diagram

Execute _‘

Dane

L

Busay
Active (___1

Aborted

oI
i
T

Errar

ErrarlD

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will

change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed

troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example performs an linear interpolation from current position to the target position as below.

Axis group Target position
Axis1 1000
Axis2 2000
Axis3 3000
Axis4 4000
Axis5 5000
Axis6 6000
DFE_GroupEnakle
DFB_GroupEnakle
En Eno
10— Grouphum Demel 14101
100 —{Execute Busy| __M102
1 —JawisMomOrder 1 Brror ] 311002
A axisMNurnOrder_2 EooeID D107
3 JanisMNumOrder_3
4 anisMNumOrder 4
£ JAnisMNumOrder 5
& —JauisMNumOrder 6
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DFE_GroupéhsLinesr

DFE_GronpéhsLinear
En Eno
10— Gronptom Donel (1420
W2 —Esecuts Busy| 21
Fesition_150|Position Abored] 122
A0 —Velocity Brror ) 1423
0 |BufferMde BrereID] T4
M1 DOV
1+ 5
100043 D | Pesition_150[0]
DOV
En
a8 D Pesition_150[1]
DOV
En
30008 D Pesition_15002]
DOV
En
40003 D Pesition_150[3]
DOV
En
50008 D | Pesition_150[4]
DOV
En
a8 D Pesition_150[5]

- When M2(Execute) changes to True, DFB_GroupAbsLinear drives the axes to the absolute target
position with linear interpolation.

- When the axes reach the specified target position (1000, 2000, 3000, 4000, 5000, 6000), M20(Done)
changes to True, and M21 and M22 change to False.

- When M2(Execute) changes to False, M20 (Done) changes to False.

- When the axes reach the target position, re-execution of the instruction will not move any axes.

® Supported Products
- AH Motion Controller CPU: AHXxxEMC-5A

-  AH series motion control modules: AHXXEMC-5A
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DFB _GroupRelLinear

FB/FC Description

FB DFB_GroupAbsLinear controls the axis group to perform linear interpolation to move to the specified

relative distance.

DFE_GroupRelLingar
En Enc
Gronpiom Dione
Execute Busy
Distance Active
Velocity Aborted
ErufferMaode Erroxr
TrnsitiomMaode Errex D)

Note: linear interpolation requires at least 2 axes to be enabled for the axis group.

® Inputs
) Setting value o )
Name Function Data type Timing for updating
(Default value)
Specifies the number of 1~16 When Execute shifts to
GroupNum pec I . WORD . :
the axis group. (0) True and Busy is False.
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
Relative distance to be Lo
) moved for each axis in Negative number or When Execute shifts to
Distance LREAL[6] o )
the group. positive number True and Busy is False.
(Unit: user unit)*’ ([0,0,0,0,0,0])
. Interpolation speed Positive number When Execute shifts to
Velocity LREAL .
(Unit: user unit/s)*’ 0) True and Busy is False.
0: mcAborting
1: mcBuffered
Specifies the buffering 2: meBlendingLow ,
) eMC_BUFF ) ) When Execute shifts to
BufferMode behavior of the . | 3: mcBlendingPrevious )
. . ER_MODE* True and Busy is False.
instruction. 4: mcBlendingNext
5: mcBlendingHigh
(0)
Specifies if q 0: no effect
ecifies if a roun .
- P , 1: round corner When Execute shifts to
TransitionMode corher should b(le.appzlled WORD 2: round corner but ignoring | True and Busy is False.
during the transition the deceleration time (0)
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*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. TransitionMode can be used to reduce the noise and vibration that may occur during the changes of the interpolation
motion.

TransitionMode: 0 (no effect)

M P3
I 3
_____________________________________ |
|
|
|
|
________________________________ |
|
: I
| |
| |
L
: I
| 1
| 1
| 1
Interpolation ! :
velocity F : |
- +— X
The velocity is : !
1
discontinuous ! '
P1 P2 L
| I
J /T T - =T T : |
T T : : 1 > X
o : e
Velocity of Axis Y Lo L The velocity is | !
| al \ discontinuous | !
| 1 |
I v ! X |
Velocity of Axis X | 7 \:
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Instructions

TransitionMode: 1 (same motion as it is in deceleration of the current instruction)

The velocity is
continuous

Velocity of Axis Y

Velocity of Axis X

v
x

The velocity command is
made continuous by
combining the deceleration
range of the previous
motion and the acceleration
range of the current motion.
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Velocity of Axis Y

Velocity of Axis X

The velocity is

continuous

The path goes near P2

P3

P et

o =

-

N

v

| A .
-~

TransitionMode: 2 (same motion as it is in deceleration of the axis parameters)

® Outputs

Name Function Data type Output range (Default value)

Done True when the target position is reached. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

Aborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error code | DWORD 16#0~16#FFFFFFFF (0)
descriptions.

3-246




Chapter 3 Motion Control

Instructions

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 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.
When Done shifts to True.
Busy ® \When Execute changes to True. When Error shifts to True.
When Aborted shifts to True.
When Done shifts to True.
Active ® When the motion on the axis is started When Error shifts to True
When Aborted shifts to True.
® When this instruction is aborted by
another instruction with the Buffer Mode
set to mcAborting.
o L When Execute shifts to False.
® When this instruction is aborted because
Aborted of the execution of MC_Stop instruction. If Execute is False and Aborted shifts to
. L True, it will be True for only one period
® When the instruction is aborted by . . .
] . and immediately shift to False.
DFB_GroupStop instruction
® When the instruction is aborted by
DFB_GrouplmmediateStop instruction.
® When an error occurs in the execution When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute __J

Done
Busy
Active
Aot ed
Errar

ErrariD

—

I

1]

oI
i
S i

:l:lj
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o

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example performs an linear interpolation from current position to the target position as below.

Axis group Current position Relative distance Target position
Axis1 1000 1000 2000
Axis2 1000 2000 3000
Axis3 1000 3000 4000
Axis4 1000 4000 5000
Axis5 1000 5000 6000
Axis6 1000 0 1000

DFE_GroupBnable
DFB_GroupBnable
En Eno
10— Grouphhum Demel 2101
K100 —{Execute Busyl  WM102
1 —AzrisMuraOrder_1 Brror]l 1103
2 JAwisMumOeder 2 BroelD) D07

3 |AxisMumCrder_3
4 AxisMumCrder_4
s AxisMumCrder_5
g axisMNumOoder_ 6

DFE_ZronpFellinear
DFE_ZronpRellinear
En Eno
10— Greuplorn Domel W20
12— {Execute Busyl 121
Distance_1 &0 —{Distance Abortedd 122
2000 —Velocity Error} 123
0 |BufferMaode BrooreID | T4
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M1 DMOY
4 - .
I8 Dl Distance 1&0[0]
DMOY
En
DMOY
En
000 —S Dl Distanee_160[2]
DMOY
En
4000 48 Dl Distimcs 160031
DMOY
En
o8 Dl Distance 1&0[4]
DMOY
En
o= Dl Distanre_160[5]

- When M2(Execute) changes to True, MC_GroupRelLinear drives the axes to move a relative distance to
the target position with linear interpolation.

- When the specified relative distances (1000, 2000, 3000, 4000, 5000) are completed, M20(Done)
changes to True, and M21 and M22 change to False.

- When M2(Execute) changes to False, M20(Done) changes to False.

- When the axes completed the specified relative distance(1000, 2000, 3000, 4000, 5000) and then M2
changes to True again, the instruction will be executed again to move another distance (1000, 2000,
3000, 4000, 5000) and reach the position of 3000, 5000,7000, 9000 and 11000.

- When the specified distance is completed, M20(Done) changes to True again.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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DFB_GroupAbsCircular

FB/FC

Description

FB

specified absolute target position.

DFB_GroupAbsCircular controls the axis group to perform arc/circular or helix interpolation to move to the

JEn

JBxecute

JFMede
JFosition

Jelociy

DFE _GroupdhsClrcular

1 Gronphhimmn

JDiection W

JauFosition

1ol Tums
JBEufteMode
JTomsitiombode

Done
Busy
Lctive
Lborted

ErrexID

Note: Arc/Helix interpolation requires at least 2 successive axis numbers to be specified starting from AxisNumOrder_1 to

AxisNumOrder_2 of DFB_GroupEnable, otherwise an error will occur.

® Inputs
. Setting value - g
Name Function Data type Timing for updating
(Default value)
Specifies the number of 1~16 When Execute shifts to
GroupNum . WORD )
the axis group. 0) True and Busy is False.
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
o Specifies the direction for True/False When Execute shifts to
DirectionCCW i ) 1 BOOL )
the arc/circular motion.* (False) True and Busy is False.
Specifies the way to - radi
pe y eDFB_IPMO | 0: radius_length When Execute shifts to
IPMode define the center of the 3 . . ,
2 DE* 1: center_point True and Busy is False.
circle.
Specifies the target
position for the 1 and 2™ L. When Execute shifts t
Position axes, and the elevation of | LREAL[3] Negative, positive value, 0 T en ;e;u © s ::SI °
the helix for the 3" axis. (10,0,0)) rue and Busy s Faise.
(Unit: user unit)*3
Specifies the value of L.
. - When Execute shifts to
AuxPosition radius(R) or the LREAL [2] Negative, positive value, 0 ,
] True and Busy is False.
coordinates(l, J) of the ([0,01)
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. Setting value o .
Name Function Data type Timing for updating
(Default value)
center of the circle.*?
. Interpolation speed . When Execute shifts to
Velocity ) ) LREAL Positive value (0) )
(Unit: user unit/s) ** True and Busy is False.
. Specifies the number of When Execute shifts to
SpiralTurns i ) ) DWORD 0~65535 )
spirals in a helix. True and Busy is False.
0: mcAborting
1: mcBuffered
Specifies the buffering 2: mcBlendingLow )
. eMC_BUFF . . When Execute shifts to
BufferMode behavior of the - 5 | 3: mcBlendingPrevious .
. . ER_MODE* True and Busy is False.
instruction. 4: mcBlendingNext
5: mcBlendingHigh
(0)
Secifies if g 0: no effect
ecifies if a roun .
- P , 1: round corner When Execute shifts to
TransitionMode corher should b(le.apzlled WORD 2: round corer but ignoring | True and Busy is False.
during the transition the deceleration time (0)
*Note:
1.  Parameters of DirectionCCW:
State Definition
False Clockwise
True Counterclockwise
2.  Parameters of IPMode and AuxPosition:
Input value of IPMode Definition Value 1 of AuxPosition Value 2 of AuxPosition
0 Radius(R) Length of radius(R) N/A
1 Center of circle(l,J) Value of | Value of J
3. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

TransitionMode can be used to reduce the noise and vibration that may occur during the changes of the interpolation

motion.
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TransitionMode: 0 (no effect)

o

The velocity is
discontinuous

Interpolation
velocity F

+—

P2

Velocity of Axis Y

Velocity of Axis X

-

.

The velocity is

.

1| discontinuous
I

- ™~
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TransitionMode: 1 (same motion as it is in deceleration of the current instruction)

The velocity is
continuous

v
x

Velocity of Axis Y

Velocity of Axis X

The velocity command is
made continuous by
combining the deceleration
range of the previous
motion and the acceleration
range of the current motion.

3-253



o

AH Motion Controller — Motion Control Instructions Manual
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TransitionMode: 2 (same motion as it is in deceleration of the axis parameters)

® Outputs

Name Function Data type Output range (Default value)

Done True when the target position is reached. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

Aborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error code | DWORD 16#0~16#FFFFFFFF (0)
descriptions.
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Instructions

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 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.
When Done shifts to True.
Busy ® \When Execute changes to True. When Error shifts to True.
When Aborted shifts to True.
When Done shifts to True.
Active ® When the motion on the axis is started When Error shifts to True
When Aborted shifts to True.
® When this instruction is aborted by
another instruction with the Buffer Mode
set to mcAborting.
o L When Execute shifts to False.
® When this instruction is aborted because
Aborted of the execution of MC_Stop instruction. If Execute is False and Aborted shifts to
. L True, it will be True for only one period
® When the instruction is aborted by . . .
] . and immediately shift to False.
DFB_GroupStop instruction
® When the instruction is aborted by
DFB_GrouplmmediateStop instruction.
® When an error occurs in the execution When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute __J

Done
Busy
Active
Aot ed
Errar

ErrariD
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oI
i
S i

:l:lj
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example performs an arc interpolation from current position (1000, 3000) to the target position(4000, 2000) with
clockwise interpolation.

DFEB_GroupEnable
DFB_GronpErakle
En Ene
10— GreupMum Done|l WI101
W10 |Exece Busy| {102
1 JaxisMumOrder 1 Boer ] W 103
2 NaxisMNurnCOoder_2 BooeID]_DIG7

3 pAxrisMumOrder 3
0 paxisMumOrder_4
0 axisMumOrder_5
0 JAxisMNumOrder &

DFE_GropabsCircnlar

DFB_GropiésbaClrenlar
En Ere
10— JGrouplum Dene| MIH
1170 —|Extecute Busy|M173
SW40] —JDiectionCCW Abored] 1172
1 —{FPhiode Erorl 1175
SurPesition_1 70— JamuPosition
00— Velocity
0 )Spim] Tums
{1 —|BufterMode
SMA02 TGO
| | Fn
00 {3 D|Position. 170007
DMOV
En
20005 D|IFesition_170[1]
DMOV
En
0= D|IFesition_17002]
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Y DMOW
N -
10a s D AxPosition_1 0[]
DMOW
En
5y (] D &xPesition_170[1]
'Y Start point
10741 R = o= -
P
: R Terminal
: ‘,.1 point
1 v J=-2000
2000} -------- o -
N L
1 . . I
i :
1 Centerofa’, P p
I cide N -” b
1000 === ===--~ RRel - Se L L EELELLELEEES Lt
1 1 1
I i I
1=1000
' " i
1 1 1
1 1 1
: : H X
(0,0) 1000 2000 4000

Interpolation Velocity

DFB_ GroupAbsCircular
M170(Execute) _|

M173(Busy) _'—| i

M172(Done) —

- When M170(Execute) changes to True, DFB_GroupAbsCircular drives the axes from the start point to
the terminal point with clockwise arc interpolation.

- When the axes reaches the specified target position(4000,2000), M172(Done) changes to True and
M173(Busy) changes to False.

- When M170(Execute) changes to False, M172(Done) changes to False.

- When the axes reach the target position, re-execution of the instruction will not move any axes because
the absolute position is reached.

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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DFB_GroupRelCircular

FB/FC

Description

FB

specified relative distance.

DFB_GroupAbsCircular controls the axis group to perform arc/circular or helix interpolation to move a

Note: Arc/Helix interpolation requires at least 3 successive axis numbers to be specified starting from AxisNumOrder_1 to

En

Execnie

FMode
FPesition

Welocity

DFE_GroupRelCiveular

Creemplhurn

Diirertion W

Lo Position

o o] Tims
Bufferhode
Transitiormhode

AxisNumOrder_3 of DFB_GroupEnable, otherwise an error will occur.

® Inputs
. Setting value - g
Name Function Data type Timing for updating
(Default value)
Specifies the number of 1~16 When Execute shifts to
GroupNum . WORD )
the axis group. 0) True and Busy is False.
Executes the instruction
True/False
Execute when Execute changes to | BOOL -
(False)
True.
o Specifies the direction for True/False When Execute shifts to
DirectionCCW i ) 1 BOOL )
the arc/circular motion.* (False) True and Busy is False.
Specifies the way to - radi
pe y eDFB_IPMO | 0: radius_length When Execute shifts to
IPMode define the center of the 3 . . ,
2 DE* 1: center_point True and Busy is False.
circle.
Specifies the distance L1 .
. . . . When Execute shifts to
Distance that each axis moves. LREAL[6] Negative, positive value, 0 ,
) ) True and Busy is False.
(Unit: user unit) (10,0,01)
Specifies the value of L]
radius(R) or the . o When Execute shifts to
AuxPosition .( ) LREAL [2] Negative, positive value, 0 .
coordinates(l, J) of the (10.0]) True and Busy is False.
center of the circle.* ’
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Setting value

Name Function Data type Timing for updating
(Default value)
. Interpolation speed . When Execute shifts to
Velocity ) ) LREAL Positive value (0) )
(Unit: user unit/s) ** True and Busy is False.
. Specifies the number of When Execute shifts to
SpiralTurns ) ] ) DWORD 0~65535 )
spirals in a helix. True and Busy is False.
0: mcAborting
1: mcBuffered
Specifies the buffering 2: mcBlendingLow )
. eMC_BUFF . . When Execute shifts to
BufferMode behavior of the - s | 3: meBlendingPrevious .
. . ER_MODE* True and Busy is False.
instruction. 4: mcBlendingNext
5: mcBlendingHigh
(0)
Secifies if g 0: no effect
ecifies if a roun .
- P , 1: round corner When Execute shifts to
TransitionMode corher should b(le.apy::hed WORD 2: round corer but ignoring | True and Busy is False.
during the transition the deceleration time (0)
*Note:
1.  Parameters of DirectionCCW:
State Definition
False Clockwise
True Counterclockwise
2.  Parameters of IPMode and AuxPosition:
Input value of IPMode Definition Value 1 of AuxPosition Value 2 of AuxPosition
Radius(R) Length of radius(R) N/A
Center of circle(l,J) Value of | Value of J

Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

TransitionMode can be used to reduce the noise and vibration that may occur during the changes of the interpolation

motion.
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TransitionMode: 0 (no effect)

o

The velocity is
discontinuous

Interpolation
velocity F
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P2

Velocity of Axis Y

Velocity of Axis X
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TransitionMode: 1 (same motion as it is in deceleration of the current instruction)

4 P3

The velocity is

continuous

P1

v
x

Velocity of Axis Y

e

-
S

B " A -
~Ih---.....-—

Velocity of Axis X

The velocity command is
made continuous by
combining the deceleration
range of the previous
motion and the acceleration
range of the current motion.
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P3

The velocity is

continuous

The path goes near P2
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Velocity of Axis Y

P et

-

- -

-

N
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Velocity of Axis X

TransitionMode: 2 (same motion as it is in deceleration of the axis parameters)

® Outputs

Name Function Data type Output range (Default value)

Done True when the target position is reached. BOOL True/False (False)

Busy True when the instruction is executed. BOOL True/False (False)

Active True when the axis is being controlled. BOOL True/False (False)

Aborted True when the instruction is aborted. BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code when the error

ErrorlD occurs. Refer to Appendices for error code | DWORD 16#0~16#FFFFFFFF (0)
descriptions.
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Instructions

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 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.
When Done shifts to True.
Busy ® \When Execute changes to True. When Error shifts to True.
When Aborted shifts to True.
When Done shifts to True.
Active ® When the motion on the axis is started When Error shifts to True
When Aborted shifts to True.
® When this instruction is aborted by
another instruction with the Buffer Mode
set to mcAborting.
o L When Execute shifts to False.
® When this instruction is aborted because
Aborted of the execution of MC_Stop instruction. If Execute is False and Aborted shifts to
. L True, it will be True for only one period
® When the instruction is aborted by . . .
] . and immediately shift to False.
DFB_GroupStop instruction
® When the instruction is aborted by
DFB_GrouplmmediateStop instruction.
® When an error occurs in the execution When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute __J

Done
Busy
Active
Aot ed
Errar

ErrariD

—

I

1]

oI
i
S i

:l:lj
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

The example performs an arc interpolation from current position (1000, 3000) to the target position(4000, 2000) with
clockwise interpolation.

DFEB_GroupEnable
DFB_GronpErakle
En Ene
10| Groupturm Denel  M101
W10 |Exece Busy| {102
1 JaxisMumOrder 1 Boer ] W 103
2 NaxisMNurnCOoder_2 BooeID]_DIG7

3 pAxrisMumOrder 3
0 paxisMumOrder_4
0 axisMumOrder_5
0 JAxisMNumOrder &

DFE_GrowpRel Circular

DFE_GroupRelJivenlar
En Eno
10— Grouplurn Demel 1182
W180Execuie Busy] 1143
1| | FMode Brvor] 1135
Fosition 180 —{Pasiticn EmorlD] D186
LaxPosition 180 —AuFosition
2000 | Welocity
0 — Sl Tums
Sh402 DMOY
1
Jo00_|s D|_IPesition_180[0]
DMWY
En
Iy Dl Fesition_180[17
DMV
En
0—]s D [Pesition_ 13002
Shac DMOV
1) 5
100 = D' | &nxPesition_18000]
DMOV
En
-0 —4s D' | &nxFesition_180[1]
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3000 [————————€F ——————————— =~ ——————————— - ——— ---
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point | .4000
2000 ==~ P J=-2000
I p - I
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' acircle -~ ! v
1000 f—————-—-— 4: ———————— EFmmmm oo oot
i I
' 1=1000 ! !
i ! 3000 |
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(0.0) 1000 2000 4000

Interpolation Velocity

[\ =

DFB_GroupRelCircular
M180(Execute) _|

M183(Busy)
M182(Done) ! —

- When M180(Execute) changes to True, DFB_GroupRelCircular drives the axes from the start point
(1000, 300) to the terminal point (4000, 2000) with clockwise interpolation.

- When the axes reaches the specified target position(4000,2000), M182(Done) changes to True, and
M183(Busy) changes to False.

- When M180(Execute) changes to False, M182(Done) changes to False.

- When the axes reach the target position, re-execution of the instruction will move another relative
distance from current position according to the input parameters.

- When M180(Execute) changes to True, the axes will perform circular interpolation from the current point
(4000, 2000).

® Supported Products
—  AH Motion Controller CPU: AHxxEMC-5A

—  AH series motion control modules: AHxxEMC-5A
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DFB_GroupStop

FB/FC Description
FB DFB_GroupStop decelerates the group axes to stop or pause.
DFB _GroupStop

En Eno
Crronplum Dione
Execute Busy
wtophode Erroe

Erpex [0

- The axis group specified by GroupNum will be decelerated to stop or pause.

- The group motion can be G-code motion, linear interpolation or circular interpolation.

- The axis states will enter Stopping after the execution of DFB_GroupStop.

- The axis state Stopping will go till the velocity becomes zero or when Execute shifts to False. When the velocity
becomes zeron, Done shifts to Ture. And when Done is True and Execute shifts to False, the axis state will enter
Standby.

Note:

1. For more information about the axis states after DFB_GroupStop is executed, refer to 7.4 State Transitions of AH
Motion Controller — Operation Manual.

® Inputs

. Setting value e )
Name Function Data type Timing for updating
(Default value)

Specifies the number of the axis 1~32 When Execute shifts to
GroupNum WORD .
group. (0) True and Busy is False.
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
0: Stop When Execute shifts to
True and Busy is False.
StopMode The axis stops. WORD 1: Pause
When Execute shifts to
(©) Fault and Done is True.
® Outputs
Name Function Data type Output range (Default value)
Done True when the group motion is stopped. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
ErroriD Indicates the error code if an error occurs. DWORD 16#0~164FFFFFFFF (0)
Refer to Appendices for error code
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descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to False.
® |f Execute is False and Done shifts to
Done ® When the group motion is stopped. o )
True, it 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 an error occurs in the execution ® When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute | — .

bone [ | EEEEnE
N =
crrord m

® Troubleshooting

- Ifan error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example
The example uses DFB_GroupStop to decelerate the ongoing group motion to stop.

Example 1: DFB_GroupStop (0)
This examples shows 6 axes in linear interpolation to move from the current position to the relative target position (relative
distance) and then use DFB_GroupStop to have the axes in motion to decelerate to stop.
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Axis group Current position Relative distance Target position
Axis1 1000 1000 2000
Axis2 1000 2000 3000
Axis3 1000 3000 4000
Axis4 1000 4000 5000
Axis5 1000 5000 6000
DFB_GronpStop
DFB_GroupStop
En Eno
10— Grouptum Dons|l 131
M0 {Ererte Busyl  h32
0 — S topdode Brvor] 1433
EmorD | R34
DFE _GroupRellines:
DFB_GroupRellinesr
En Eno
10— Grouptum Done| 1420
2 —{Execute Busy| W21
Distance_ 160 —Distance Aboded | 197
A0 | Velocity Brror) 123
0 —|BufferMode B[] T4
M1 Doy
- - &
om]s Dl Distanre_ 160007
Doy
En
DOV
En
000 —S Dl Distanes_16002]
DOV
En
4000 —J D —|Distance_16003]
Doy
En
sl J8 Dl Distance 160[4]
Doy
En
a__ls D] Distance_16005]
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1. Set M2 (Execute) to True, DFB_GroupRelLinear start to do linear interpolation to move from the current
position to the relative target position (relative distance).

2. Set M30 to True (mode: 0) before the on-going DFB_GroupRelLinear is completed.
3. M22 (Aborted) changes to True, indicating the DFB_GroupRelLinear is aborted.
4. M31 (Done) changes to True, when DFB_GroupRelLinear decelerates to stop and the axis state is in Stopping.

5. When M30 (Execute) changes to False, the axis state is in Standby.

Interpolation Velocity

Time
DFB_GroupRelLinear
M2(Execute) [ |

M21 (Busy) [

M20({Done)

M22(Aborted)

DFB_GroupStop

M30(Execute)
M32(Busy) ]

M31(Done) ]

The example uses DFB_GroupStop to decelerate the ongoing group motion to pause.

Example 2: DFB_GroupStop (0)
This examples shows 6 axes in linear interpolation to move from the current position to the relative target position (relative
distance) and then use DFB_GroupStop to have the axes in motion to decelerate to pause.

Axis group Current position Relative distance Target position
Axis1 1000 1000 2000
Axis2 1000 2000 3000
Axis3 1000 3000 4000
Axis4 1000 4000 5000
Axis5 1000 5000 6000

DFE_GroupStop
DFE_GroupStop
En Eng
10 Grouphum Donel 131
W30 —JExecute BusylM32
1 — S tophode Eror] 1433
EmorlD} 134
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o

DFE_GronpRellinear
DFBE_GroupRellinear
En Eno
10— Grouptum Done| 1420
12 |Bxecuie Busy | {21
Distance_160 —|Distance Aborted] 1
A0 —Velocity Brror) 1423
01— |Bufferhiode EooelD | T4
M1 DMOW
4 - 2
1o —s Dl Distance_1&0[07]
DOV
En
DOV
En
i D' Distanre_16002]
DMOW
En
400043 D' Distanez_160[3]
DMOW
En
00048 Dl Distance 160[]
DOV
En
a_ls D} Distance_160[5]

1. Set M2 (Execute) to True, DFB_GroupRelLinear start to do linear interpolation to move from the current
position to the relative target position (relative distance).

2. Set M30 to True (mode: 0) before the on-going DFB_GroupRelLinear is completed.

3. M22 (Aborted) changes to True, indicating the DFB_GroupRelLinear is aborted.

4. M31 (Done) changes to True, when DFB_GroupRelLinear decelerates to stop and the axis state is in Stopping.

5. When M30 (Execute) changes to False, the axis state is in Standby.

® Supported Products

- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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DFB_GroupEnable

FB/FC Description
FB DFB_GroupEnable enables a group of axes for group motion.
LFB_GronpEnakle
En Eno
Cronplhimn Dione
Exernte Busy
AxisMurnOder_] Error
AxisMumCeder 2 Brror D
AxisMumCder 3
AxisMomCeder 4
AxisMumCder 5
AxisMumCder &

- When the specified axis group is enabled, it will change its state from “Disabled” to “Standby”, and the designated
axes in the group will change their state from “Standstill” to “Coordinated”.

- When the instruction is executed, it will check whether the designated axes are in “Standstill”, i.e. ready to be used for
group motion, otherwise the specified axis group will enter “Errorstop”. In this case, you will have to use
DFB_GroupReset to reset the error situation.

Note: refer to 7.4 State Transitions of AH Motion Controller — Operation Manual for more information about state

transitions.
® Inputs
) Setting value _ i
Name Function Data type Timing for updating
(Default value)
Specifies the number of the axis 1~16 When Execute shifts to
GroupNum WORD )
group. (0) True and Busy is False.
Writes in th t h True/False
Execute rites in the parameters when BOOL _
Execute changes to True. (False)
Designates the axis number for 1~32 When Execute shifts to
AxisNumOrder_1 gnate , WORD b
the 17" axis (X-axis ) (0) True and Busy is False.
) Designates the axis number for 1~32 When Execute shifts to
AxisNumOrder_2 nd . , WORD .
the 2™ axis (Y-axis ) 0) True and Busy is False.
Designates the axis number for 1~32 When Execute shifts f
AxisNumOrder 3 ghare , WORD en Exeetie shifts fo
the 3™ axis (Z-axis ) (0) True and Busy is False.
) Designates the axis number for 1~32 When Execute shifts to
AxisNumOrder_4 tho . , WORD .
the 4™ axis (A-axis ) (0) True and Busy is False.
Designates the axis number for 1~32 When Execute shifts t
AxisNumOrder_5 gnae , WORD en Exectlie shits fo
the 5™ axis (B-axis ) (0) True and Busy is False.
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) Designates the axis number for 1~32 When Execute shifts to
AxisNumOrder_6 th . , WORD .
the 6" axis (C-axis ) (0) True and Busy is False.
® Outputs
Name Function Data type Output range (Default value)
True when the parameter setting is
Done BOOL True/False (False)
completed.
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When Execute shifts from True to False.
® |f Execute is False and Done shifts to
Done ® When the axis group is enabled o )
True, it 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 an error occurs in the execution ® When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

eecte | ]| [T
oone || L

® Function

] AxisNumOrder_1~ AxisNumOrder_6 indicate the 6 dimensions which are also the 6 axes of the coordinates: X,
Y, Z, A, B, and C. You need to specify “0” to the axis number input which is not to be used.

[ ] The first axis, AxisNumOrder_1, should always be given an axis number.
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[ | Linear interpolation requires at least 2 axes, which can be continuous or discontinuous, to be specified between
AxisNumOrder_1 and AxisNumOrder_6.

[ | Arc interpolation and G-code require at least 3 successive axis numbers to be specified starting from
AxisNumOrder_1 to AxisNumOrder_3. For G-code applications, you can refer to DFB_GroupGcodeRun
instruction.

[ | The setting range for axis number is between 1 and 32. The specified axis number should not be repeated
among the inputs of AxisNumOrder_1 to AxisNumOrder_6.
® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

You can use DFB_GroupEnable to set up the number of axes in a group based on the limit and requirements of the
coordinated axes for the actual applications.

DFB_GrenpEnahle
DFB_GroupEnahle
En Eno
1 —{Grouphlum Denel 14101
W10 —{Executz Busy| W10
1 &sisMuraOieder_1 Ervor|  [R{103
2 NaviMNumOoder 2 EwerelD | D107

3 AxisMumCeder 3
4 {AxisMumOder_4
0 AxisMumCeder_5
0 AxisMumCder 6

1.  If you want to use axis 1~ 4 to execute group motion for absolute positioning, firstly you need to set up the axis group
by DFB_GroupEnable.

2. Set M100 to True to specify axis 1~4 to the axis group number 1.

3.  When M101 changes to True, the enabling of group axes is completed, and the axis group will change its state from
“Disabled” to “Standby”. Also, the designated axes in the group will change their state from “Standstill’ to
“Coordinated”.

4.  After the axis group is enabled, you can use group number 1 to perform the absolute positioning with interpolation.

® Supported Products
- AH Motion Controller CPU: AHxXEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB_GroupDisable

FB/FC Description
FB DFB_GroupDisable disables the axis group with the specidied group number.
DFE_Gronplizahkle

En Eno

Crrenptum Dione

Exerte Busy

Error

Erex [0

- The axes in the disabled group will be available for single axis motion.

- When the specified axis group is disabled, it will change its state from “Standby” to “Disabled”, and the designated
axes in the group will change their state from “Coordinated” to “Standstill”.

Note: refer to 7.4 State Transitions of AH Motion Controller — Operation Manual for more information about state

transitions.
® Inputs
) Setting value e )
Name Function Data type Timing for updating
(Default value)
Specifies the number of the 1~16 When Execute shifts t
GroupNum p WORD en Exect S e o
axis group. (0) True and Busy is False.
E i Writes in the parameters when BOOL True/False i
xecute Execute changes to True. (False)
® Outputs
Name Function Data type Output range (Default value)
Done True when the axis group is disabled. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® When Execute shifts from True to False.
® \When the parameter setting is ® |f Execute is False and Done shifts to
completed. True, it will be True for only one period

Done

and immediately shift to False.
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Name Timing for shifting to True Timing for shifting to False
® \When Done shifts to True.
Busy ® \When Execute changes to True. )
® When Error shifts to True.
® When an error occurs in the execution ® \When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

® Timing Diagram

eece | || [T
oone [ | L

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

The example disables the axis group which is enabled by DFB_GroupEnable.

=N

DFB_GroupDizahle
DFEB_GroupDisable
En Eno
1 | Srouphum Done] 34111
M110|Bxeonte Busy| 1112
Brroc] 4113
ErorlD| D11

Suppose that group number 1 is enabled by DFB_GroupEnable. DFB_GroupDisable can be used to disable group
number 1, so as to perform single axis motion on the axes used in this axis group.

Set M110 to True the disable the axis group (1) which is designated by GroupNum.

When M111 changes to True, the disabling of group number 1 is completed.

Supported Products
AH Motion Controller CPU: AHXxXEMC-5A

AH series motion control modules: AHxxEMC-5A
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DFB_GroupReset

FB/FC Description
FB DFB_GroupReset resets the axis group which is in the state of “Errorstop”.
DFE_GroupReset

En Eno

Crrenptdum Dione

Execnte Busy

Error

B D

- The state of the axis group will enter “Standby” after DFB_GroupReset is executed.
- The axis group will be available for group motion in “Standby” state.

Note: For more information about the state of axis as well as group and the timing to use DFB_GroupReset, refer to 7.4
State Transitions of AH Motion Controller — Operation Manual.

o

® Inputs

) Setting value - .
Name Function Data type Timing for updating
(Default value)

Specifies the number of the axis 1~16 When Execute shifts to
GroupNum WORD )
group. (0) True and Busy is False.
Executes the instruction when True/False
Execute BOOL -
Execute changes to True. (False)
® Outputs
Name Function Data type Output range (Default value)
Done True when the axis group is reset. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When Execute shifts from True to False.

® |f Execute is False and Done shifts to

Done ® When the axis group is reset o )
True, it will be True for only one period
and immediately shift to False.

Busy ® When Execute changes to True. ® When Done shifts to True.
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Name Timing for shifting to True Timing for shifting to False

® \When Error shifts to True.

® \When an error occurs in the execution ® \When Execute shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Execute __| — [
e [ o
o 1| Bl

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

Supported Products
AH Motion Controller CPU: AHxXxEMC-5A

AH series motion control modules: AHxxEMC-5A
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DFB_ReadGroupStatus

FB/FC Description

FB DFB_ReadGroupStatus reads the axis numbers in an axis group, and indicates the status of the axis

group at GroupStatus.

DFB_ReadGronpsiahs
En Eno
Sronplurn Walid
Enakle Eirror
ErreeID
AvisMumCieder 1
AxisMumnOeder 2
AvisMumCrder 3
AxisMumaCeder 4
AvisMumOrder 5
AxisMumnOrder &
Cromp tats

® Inputs

} Setting value - .
Name Function Data type Timing for updating
(Default value)

Specifies the number of the axis 1~16 When Enable shifts to
GroupNum WORD
group. (0) True.
Enable Reads the axis .numbers and the BOOL True/False i
status of the axis group. (False)
® Outputs
Name Function Data type Output range (Default value)

True when the axis group

Valid state at the output is BOOL True/False (False)
available.
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if
an error occurs. Refer to

ErrorlD . DWORD 16#0~16#FFFFFFFF (0)
Appendices for error

code descriptions

AxisNumOrder 1 Indicates the axis number WORD 0~32(0)

for the 1% axis (X-axis )

AxisNumOrder 2 Indicates the axis number WORD 0~32(0)

for the 2" axis (Y-axis )
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Name Function Data type Output range (Default value)
. Indicates th i b
AxisNumOrder 3 ndica esrd e.aX|s nu.m er WORD 0~32(0)
for the 3™ axis (Z-axis )
: Indicates the axis number
AxisNumOrder_4 o . WORD 0~32(0)
for the 4™ axis (A-axis )
. Indicates th i b
AxisNumOrder 5 ndica e?h e.aX|s nu.m er WORD 0~32(0)
for the 5™ axis (B-axis )
AxisNumOrder_6 Indicates the axis number WORD 0~32(0)

for the 6" axis (C-axis )

0: GroupDisable
256: GroupStandby

Indicates the axis group eMC_GROUP_STATE_MA | 512: GroupStopping

GroupStatus 2
CHINE*

status*' 576: GroupMoving

768: GroupErrorStop
(0)

Note:
1. Refer to 7.4 State Transitions of AH Motion Controller — Operation Manual for more information about state

transitions.
2. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Valid ® \When the axis group state at the output | ® When Enable shifts to False.
ali
is available. ® \When Error shifts to True.
® When an error occurs in the execution ® When Enable shifts from True to False.
Error(ErroriD) conditions or input values for the (Error code is cleared)

instruction.(Error code is recorded)

AxisNumOrder_1

AxisNumOrder_6

Updates value continuously when Enable is
True

Updates value continuously when Enable is
True

GroupStatus

Updates value continuously when Enable is
True

Updates value continuously when Enable is
True

® Timing Diagram

Enable J

Valid

Error

Error ID

!_l

M

L

I .
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Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

Programming Example

The example uses DFB_ReadGroupStatus to read the axis numbers and the group status when the specified group is

enabled.

DFE_(GroupEnakle
DFE_GronpEnakle
En Ene
1 —Grouphium Diong| 1£101
M100—{Executs Busy|  MI102
1 —JluisamnOrder_1 Ervor | 103
9 AxisMurnOeder 2 Boron D D107

3 —JuisMNumCrder_3
4 —QAaisMNumCOrder_4
0 AaisMumOrder_5
0 —JuisMNumnCrder_&

DFE_Fead Gronpatats
DFE_Fead Gronpstatus

En Eno
1 —{Gronplum Walid| K301
1200 —{Enable Breor| 200
ErorD | D201

AxisMurnOeder 1] D903
AxisMomCheder 2] Doy
AxisMurnOeder 31 Do0s
AvisMomOrder 4] [Dang
AwisMomOwder 5| D207
AxisMomCeder 6] D208
Grompdtatus | GroupStates

DFB_GroupEnable is required to enable the axis group for executing coordinated motion in 4 axes (axis 1 to axis 4).
Set M100 to True to enable the axis group number 1 which uses axis 1 to axis 4.

M101(Done)=True indicates the completion of the enabling of axis group number 1. Group state will change from
“Disabled” to “Standby”, and the axis state in the group will change from “Standstill” to “Coordinated”.

When the axis group is enabled, it can be used for executing coordinated motion or multi-axis interpolation.
When the group motion is in operation, you can read the status of axis group number 1 by DFB_ReadGroupStatus .

Set M200 to True to read the axis numbers and the group state at the outputs of DFB_ReadGroupStatus.

Supported Products

AH Motion Controller CPU: AHXxXxEMC-5A
AH series motion control modules: AHXxXEMC-5A
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3.3.3 Auxiliary Motion Control Function Blocks

Categories Name Description
J§> High d DFB_HCnt enables the specified high speed counter
X, igh spee
= g i P DFB_HCnt according to the specified parameters and monitors the
counter
< count value.
) DFB_HTmr enables the specified high speed timer channel
High speed . . .
i DFB_HTmr according to the specified parameters and monitors and
imer
timed value.
DFB_Compare compares the designated source with a
DFB_Compare specified value and outputs the specified results on a
Comparison desired device when the comparison result is True.
DFB_CmpOutRst monitors the output results and clears the
DFB_CmpOutRst .
output states triggered by the comparators.
DFB_Capture2 captures the commanded pulses of the
Capture DFB_Capture2 specified axis according to the designated external trigger

deivce.
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DFB_HCnt

FB/FC

Description

FB

DFB_HCnt enables the specified high speed counter according to the specified parameters and monitors

the count value.

Fn
hanmel
Enakle
EixtRstEN
InputType
Tnitial'Falue

DFB_HCnt

Eno

Walid

Busy

Errox
B ID
CeonntValoe

- You can specify the high speed counter to be enabled by Channel, the input pulse type by InputType, the initial value
of the counter by InitiaValue, and trigger the corresponding X signal to clear the count value by setting ExtRStEN as

True.

- Toread the count value during the high speed counter operation, you can monitor the output CountValue.

® Inputs
. Setting value - .
Name Function Data type Timing for updating
(Default value)
200: DFB_ACO
204: DFB_AC4
208: DFB_ACS8
Specifies the counting channel of eDFB_H -
Channel pec 9 T 212: DFB_AC12 | When Enable shifts to True
the high speed counter. CNT* 216: DFB AC16
220: DFB_AC20
(0%
Enables the specified high speed
Enable counter when Enable changes to BOOL True/False(False) -
True.
ExtRstEN Resets the counter BOOL True/False(False) When Enable shifts to True
Input pulse type 0: UD
U/D: counting up/down eDFB_H 1:PD
InputType P/D: pulse/direction CNT_INT 32_1 :8'34 When Enable shifts to True
A/B: A/B-phase YPE ’
4A/B: quadruple A/B-phase ©0)
Negative integer,
InitiaValue Initial value of the specified counter | DWORD | positive integer or 0 | When Enable shifts to True

(0)
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*Note:
1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

2. The setting values, devices, corresponding terminals for Channel inputs:

Channel Setting value | Device Correspor;c(i)iggtit:s;minals o
0 200 ACO00 X0.8, X0.9
1 204 AC04 X0.10, X0.11
2 208 ACO08 X0.12, X0.13
3 212 AC12 X0.14, X0.15
4 216 AC16 X1.0, X1.1
5 220 AC20 X1.2, X1.3

3. For resetting the counter value, refer to the selected DFB_Hcnt Channel and its corresponding terminals.

Channel Corresponding .termlnals for
resetting

0 X0.0

1 X0.1

2 X0.2

3 X0.3

4 X1.4

5 X1.5

® Outputs

Name Function Data type Output range (Default value)
Valid True when the output value is valid. BOOL True/False (False)
Busy True when the instruction is enabled. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)

Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.

Continuously updates value when Valid

CountValue Count value of the counter DWORD
is True.
B Outputs Update Timing
Name Timing for shifting to True Timing for shifting to False
Valid ® \When the output value is valid; one scan | ® When Enable shifts to False.
ali
cycle after Enable shifts to True. ® \When Error shifts to True.

) ® When Enable shifts to False.

Busy ® \When Enable shifts to True.

® \When Error shifts to True.
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Error/ErrorlD

When an error occurs in the execution
conditions or input values for the
instruction.(Error code is recorded)

® \When Execute shifts from True to False.

(Error code is cleared)

B Timing Diagram

Enable __|

Busy __|

Walid

Errar

Errarll
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DFB_HTmMr

FB/FC

Description

FB

monitors and timed value.

DFB_HTmr enables the specified high speed timer channel according to the specified parameters and

DFE_HTmo
Eno

Walid

Busy

Eroe
Erer D
Timerfaloe

- You can specify the high speed timer to be enabled by Channel and the timing mode by TriggerMode.

- Toread the timed value during the high speed timer operation, you can monitor the output TimerValue.

® Inputs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
200: DFB_ACO
. . 204: DFB_AC4 .
Channel Specifies the timing channel of the WORD 208: DFB_AC8 When Enable shifts to
high speed timer. 212: DFB AC12 | True
0)*'
Enables the specified high speed
Enable . BOOL True/False(False) -
timer when Enable changes to True.
Timing mode settings*?
Up_Down: measuring the interval
between the rising edge and the
. mcUp_Down: False )
. falling edge of a pulse. When Enable shifts to
TriggerMode BOOL mcUp_Up: True
Up_Up: measuring the interval (False) True
between the rising edge of a pulse
and the rising edge of the following
pulse.
*Note:

1. The setting value of Channel input

Channel Setting Terminals
value
0 200 X0.0
1 204 X0.1
2 208 X0.2
3 212 X0.3
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2. Timing mode

Up_Down:
Terminal jj
Y \i v »
P > t
t1 t2
Up_Up:
. ‘ ‘
Terminal U v
e
t1 t2 t
® Outputs
Name Function Data type Output range (Default value)
Valid True when the output value is valid BOOL True/False (False)
Busy True when the instruction is enabled. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to Appendices for error code DWORD 16#0~16#FFFFFFFF (0)
descriptions.
Continuously updates value when Valid
TimerValue Timed value (Unit: 0.01us) DWORD T yup
is True.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Valid ® \When the output value is valid; one scan | ® When Enable shifts to False.
ali
cycle after Enable shifts to True. ® When Error shifts to True.
) ® \When Enable shifts to False.
Busy ® \When Enable shifts to True.
® When Error shifts to True.
® When an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

Enable

Walid

Errar

] ==
Busy . |_| [_]
B L T

EwarlD
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

Using channel 0 (input X0.0) with the TriggerMode from True shifting to False to obtain a timer value of 10 seconds
(TimerValue):

DFE_HTrmr
DFB_HTrmr
En Enc

200 Chanmel Validl 33
W31 —{Enatle Busy| 134
W32 |Trigzerode Brror] W35
EmorlD| 131
TiraerWaloel 37

1. Set M32=0ON to specify the timing mode as UP_UP, measuring the interval between rising edge and falling edge of a
pulse.

2. Set M31=ON to enable channel 0 for high speed timing.
3. Trigger the rising edge of X0.0 to start timing, and trigger the falling edge of X0.0 after 10 seconds.

4. Check the value in D32 to confirm if a timed value approximately equals to 10 seconds is recorded.

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHXXEMC-5A
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DFB_Compare

o

FB/FC Description
FB DFB_Compgre compares the de§ignated source value and the setting value and then to Set or Reset the
desired device when the comparison result is True or False.
DFE_Compare

En Eno
“hannel Walid
Enahle Busy
O Errowr
Crophlode Error D
ChatputDevice
Cutpmiiode
Cropalue

- You can specify the high speed comparator to be enabled by Channel, designate the comparison source by Source,
and set the parameters for comparison by CmpMode and CmpValue.

- When the comparison result is True, DFB_Compare will outputs the results according to the settings of OutputDevice
and OutputMode.

® Inputs

Setting value Timing for
(Default value) updating

: ChoO
: Ch1
:Ch2
Ch3
Ch4
Ch5
Ché

Ch7
Specifies the number of the high speed eDFB_CO - Ch8 When Enable
MP '

comparator. 9: Ch9 shifts to True

10: Ch10
11: Ch11
12: Ch12
13: Ch13
14: Ch14
15: Ch15

()

Name Function Data type

o

ONoaRON 2

Channel

Enables the specified high speed
Enable comparator when Enable changes to BOOL True/False(False) | -
True.
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. Setting value Timing for
Name Function Data type )
(Default value) updating
Designates the source of the comparison. )
0: Axis 1 0: Axis 1
A 1: Axis 2
1: Axis 2 2: Axis 3
2: Axis 3 eDFB_CO 3: Axis 4
Source 3: Axis 4 MP_SOUR | 4:DFB_Aco | WhenEnable
. CE 5: DFB AC4 shifts to True
4: DFB Hent CHO sett I —
| cn se ?ng value 6: DFB_ACS
5: DFB Hcnt CH1 setting value 7: DFB_AC12
6: DFB Hcnt CH2 setting value (0)
7: DFB Hcnt CH3 setting value
Comparison condition co | 1 BQ: Equ;l |
eDFB : Bigger_Equa
CmpMod 0: qual () MP M—OD* 2:8 ggII . Eq I When Enable
mpMode . :
P 1: Bigger_Equal (2) L ma gr— 31 shifts to True
2: Smaller_Equal (2) (©)
Designates the output device when the
comparison result is True 0: SetY08
0: set YO.8 1: SetY09
_ 2: SetY10
; se: zg'?o eDFB_CO oSty When Enabl
:set YO. . en Enable
OutputDevice MP_OUTD 4: RstACO ,
3:set Y0.11 5: RstAC4 shifts to True
. EV :
4: reset DFB Hcnt CHO setting value 6: RstAC8
5: reset DFB Hent CH1 setting value 7: RstAC12
6: reset DFB Hcnt CH2 setting value )
7: reset DFB Hent CH3 setting value
Specifies the output method mcCmpSet: True
. When Enable
OutputMode CmpSet: set ON the device BOOL mcCmpRst: False )
. shifts to True
CmpRst: reset the device (False)
Positive integer,
. . negative integer or | When Enable
CmpValue Specifies the comparison value DWORD )
0 shifts to True
(0)
*Note:

1. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs
Name Function Data type Output range (Default value)
Valid True when the output value is valid. BOOL True/False (False)
Busy True when the instruction is enabled. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
ErrorlD Indicates the error code if an error occurs. DWORD 16#0~16#FFFFFFFF (0)
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Refer to Appendices for error code

descriptions.

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
Valid ® \When the output value is valid; one scan | ® When Enable shifts to False.
ali
cycle after Enable shifts to True. ® When Error shifts to True.
) ® \When Enable shifts to False.
Busy ® When Enable shifts to True. )
®  When Error shifts to True.
® Wh in th ti
eh.an erro.r oceurs in fhe execution ® When Enable shifts from True to False.
Error/ErrorlD conditions or input values for the )
. . . (Error code is cleared)
instruction.(Error code is recorded)

B Timing Diagram

1]

Enahle _l : | | :|
Busy _'7 l—l [—].
Walid _I | l_l : l_i

Erraor |_|
ErarID I_I

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

This example compares the counting value of channel 1 (DFB_Hcnt CH1) with the specified value 1000(CmpValue) with
the condition of “2” (CmpMode=1), and set Y0.8 (OutputDevice=0) =ON (OutputMode=True) when the comparison result

is True.
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DFE_Compare
FB_GUI&]:@:E
En Eno
1 hanmel Valid] 13
M1 Enalkile Busyl 14
5 —Sounce Error| M3
| — ICmpMeode jyyery 1 0} Y
O — I utpaDevice
W2 —JCutputMode
1000 —mp W alee
LFE_HCnt
LFE_HCnt
En Eno
04 | Thannel WValid| 1413
111 |Enakle Busy] 114
112 —{ExtRstEN Emor| 115
D12 | InpiType ErorID] D13
0 nitial3falue CountWalve]l D4

Set M2(OutputMode) to True and OutputDeivce=0 to specify the output operation of the instruction when the
comparison result is True: Set Y0.8=ON.

Set M1=0ON to enable the comparator of number 0.

Set M11=0ON to enable the counting on channel 1.

Confirm if Y0.8 is set to True when the count value in D14 is greater or equals to 1000.

Supported Products
AH Motion Controller CPU: AHxXxEMC-5A

AH series motion control modules: AHxxEMC-5A
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DFB_CmpOutRst

FB/FC Description
FB DFB_CmpOutRst monitors the output results and clears the output states triggered by the comparators.
DFB_CropChuiBst
En Eno
Enable Walid
CLE Y08 CMEP Y08
CLE YR CMWE_ Y9
CLE_ Y10 CMEP Y10
CLE_ Y11 CMEP Y11
CLE_C200Est CMP_ C200Est
CLE T2 Est CMP C20Est
CLE_C208Est CMP C208Est
CLE_C212Rst CMP C21EERst
Busy
® Inputs
) Setting value e )
Name Function Data type Timing for updating
(Default value)
Enables the
instruction when
Enable BOOL True/False(False) -
Enable changes to
True.
Continuously updates
Resets the output .
CLR_Y0 08 at BOOL True/False(False) value when Enable is
state.
True.
Resets th tout Continuously updates
CLR_YO0 09 sthee. s the oultpd BOOL True/False(False) value when Enable is
True.
Resets th tout Continuously updates
CLR_YO0 10 st(;?:. s the otltpu BOOL True/False(False) value when Enable is
True.
Resets th iout Continuously updates
CLR_Y0 11 I BOOL | True/False(False) value when Enable is
True.
Resets th fout Continuously updates
CLR_ACORSt | gope o oPd BOOL | True/False(False) value when Enable is
True.
Resets th tout Continuously updates
CLR ACARSt | gope o 0 OPY BOOL | True/False(False) value when Enable is
True.
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. Setting value - .
Name Function Data type Timing for updating
(Default value)
Resets th tout Continuously updates
CLR_ACBRst | gipe o oPd BOOL | True/False(False) value when Enable is
True.
Resets th fout Continuously updates
CLR_AC12Rst | giope oo oPd BOOL | True/False(False) value when Enable is
True.
® Outputs
Name Function Data type Output range (Default value)
Valid True when the output value is valid. BOOL True/False (False)
CMP_Y0 08 Indicates the comparison output states BOOL True/False (False)
CMP_YO0 09 Indicates the comparison output states | BOOL True/False (False)
CMP_YO0 10 Indicates the comparison output states | BOOL True/False (False)
CMP_YO 11 Indicates the comparison output states | BOOL True/False (False)
CMP_ACORst Indicates the comparison output states BOOL True/False (False)
CMP_AC4Rst Indicates the comparison output states | BOOL True/False (False)
CMP_ACB8Rst Indicates the comparison output states | BOOL True/False (False)
CMP_AC12Rst Indicates the comparison output states | BOOL True/False (False)
Busy True when the instruction is enabled. BOOL True/False (False)
B Outputs Update Timing
Name Timing for shifting to True Timing for shifting to False
. ® When the output value is valid; one scan .
Valid . ® \When Enable shifts to False.
cycle after Enable shifts to True.

CMP_YO0 08~ Continuously updates value when Valid is Continuously updates value when Valid is

CMP_AC12Rst | True True

Busy ® \When Enable shifts to True. ® When Enable shifts to False.

B Timing Diagram
E nable _| | | | | |
Buzy _l | | | | |

“alid
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® Programming Example

This example uses DFB_CmpOutRst to monitor and reset the comparison results activated by DFB_Compare which
compares the counting value of channel 1 (AC04) with the specified value 1000(CmpValue) with the condition of “>”
(CmpMode=1), and set Y0.8=ON when the comparison result is True. You can use DFB_CmpOutRst to monitor if M31
(Y0.8) is ON. If you want to reset the output state of Y0.8, set the corresponding input M22 (CLR_YO 08) to ON for
clearing the output state of Y0.8.

DFB_HCnt
DFB_HCnt
En Ene
204 Chanmel Valid| 113
111 —{Enakle Busy|_hi14
hi12 | |ExtRsEN Brror] (W15
D12 InpufType EmoelD) D13
0 nitialWalue Comnt¥alne] D14
DFB_Compare
DFB_Coropare
En Enc
0 |Thannel Valid| (3
11— {Fnahle Busy| M4
and —Sonre Brror] (5
1 Cmphaode EaeID| D2
0 |OmipniDesire
K2 Cotputhlode
1000 — mnpalue
DFB_CropOutRst
DFB_CropJutRst
En Enc
121 —|Enable Valid]pia0
22 CLR Y0 03 CMEP Y0 0831
M2 IR Y0 09 CMWP Y0 0232
M2 —CLE_Y0_10 CWE Y0 1033
W25 —JCLE Y011 CMEP Y0 11—
M2 LR _ACORst CMFP_ACORst]— 135
M27 LR _ACARst CMP_ACARst] W38
M2k —JCLE_ACERst CMEP_ACEEst|—M37
W29 —CLE_&C1 2Rst CMFP_AC12Rst]— N33
Busy]— W30

1. Set M11(Enable) to True to enable the counting on channel 1.

2. Set M2(OutputMode) to True and OutputDeivce=0 to specify the output operation of DFB_Compare when the

comparison result is True: Set Y0.8=ON.

3. Set M1=0ON to enable the comparator of number 0.

4. Use DFB_CmpOutRst to monitor if M31(CMP_YO0 08) =ON and Y0.8 is set to True when the count value in D14 is

greater or equals to 1000.

5. Set M22(CLR_YO0 08) to True and M21(Enable) to True to clear the output state of Y0.8

6. Confirmif Y0.8 is reset and M31(CMP_YO0 08) is False.
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® Supported Products
- AH Motion Controller CPU: AHXxXEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB_Capture2

FB/FC Description
FB DFB_Capture2 captures the commanded pulses of the specified axis according to the designated external
trigger deivce.
DFE_Captue?
JEn Enol
JChanmel Walid |
JEnakle Busv]
Joonroe Error]
JTrigzeDevice Erree D]
JInitialVFalue CapFlag|
WMk Waloe Capialue]
JDeltatdin CapWalueFrevicons |
JDeltatdax Delta]
JFirsthdark CaplenBeyondFlag|
ZapLenBesrond Coun~ |
® |Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
0: ChO
1: Ch1
2:Ch2
3: Ch3
Channel Specifies the number of the eDFB_CAP*1 4: Cha When Enable shifts to
Capture. True.
5: Ch5
6: Ch6
7: Ch7
)
Enable Enables the specified Capture BOOL True/False )
when Enable changes to True. (False)
Designates the source of the
Capture. 0: Axis 1
0: Axis 1 current position 10 Axis 2
1: Axis 2 current position 2 AXES 3
3: Axis 4
Source 2: Axis 3 current position eDFB_CAP_SO 4: DFB_ACO When Enable shifts to
3: Axis 4 current position URCE*' 5: DFB_AC4 True.
4: DFB Hent CHO setting value 6: DFB_AC8
5: DFB Hcnt CH1 setting value 7: DFB_AC12
6: DFB Hcnt CH2 setting value ©)
7: DFB Hcnt CH3 setting value
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Setting value

Name Function Data type (Default value) Timing for updating
Designates the external trigger
device for the Capture
0: trigger by X0.0 signal (1): §8p3
e . - AUp
1: trigger byX0.1 signal 2: X0p2
2: trigger by X0.2 signal 3: X0p3
3: trigger by X0.3 signal g: igpg
. | 8 trigger by X0.8 signal eDFB_CAP_TRI o When Enable shifts to
TriggerDevice G DEV*' 10: X0p10
9: trigger by X0.9 signal — 11: X0p11 True.
10: trigger by X0.10 signal 12: X0p12
s . 13: X0p13
11: trigger by X0.11 signal 14: X0p14
12: trigger by X0.12 signal 15: X0p15
13: trigger by X0.13 signal (0)
14: trigger by X0.14 signal
15: trigger by X0.15 signal
Specifies the initial value of the -2,147,483,648 ~ When Enable shifts t
InitialValue reference for the mask range. LREAL 2,147,483,647 T en =nable shifis fo
rue.
(Unit: pulse) (0)
Specifies the value used to 0~2 147 483 647 \When Enable shifis {
MaskValue define the mask range LREAL . FDEeS . en Enable shilts to
rue.
(Unit: pulse) ©
Defines the minimum difference
between each Capture.
(Unit: pulse)
. _ -2,147,483,648 ~ Updates value
DeltaMin Note: If DeltaMin and DeltaMax LREAL 2147 483 647 continuously hwen
are both set to 0, the system will ) Enable is True
not check if the difference '
between between each Capture
is within proper range or not.
Defines the maximum difference
between each Capture.
Lunt't:_ Tfu||3$e|: i and Deltal -2,147,483,648 ~ Updates value
DeltaMax ote: froettalin and Detaliax 1 | ReaL 2.147,483,647 continuously hwen
are both set to 0, the system will 0 Enable is T
is True.
not check if the difference ©)
between between each Capture
is within proper range or not.
Selects the reference of the
mask range.
. True/False When Enable shifts to
FirstMark True: Use the first captured BOOL
(False) True.

value as the reference for the
mask range.
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) Setting value . .
Name Function Data type Timing for updating
(Default value)
False: Use the initial value as
the reference for the mask
range.
*Note:

2. Refer to Section 2.4 Data Type Unit (DUT): ENUM for explanation on using enumerations.

® Outputs

Name Function Data type | Output range (Default value)
True when the output value is

Valid uew uiput value ! BOOL True/False (False)
valid.
T hen the instruction i

Busy e:;eb;gden © instruction 1s BOOL True/False (False)

Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error

ErrorlD occurs. Refer to Appendices for DWORD | 0x0000, 0x3100, 0x3101, 0x3102 (0)
error code descriptions.
Indicates that the current Capture
is valid.

CapFlag (The flag shifts to Ture for one BOOL True/False (False)
scan cycle and will be reset
immediatly)
The captured value

CapValue ) LREAL -2,147,483,648 ~ 2,147,483,647 (0)
(Unit: pulse)

) The previous captured value

CapValuePrevious ) LREAL -2,147,483,648 ~ 2,147,483,647 (0)
(Unit: pulse)
The difference between the
previous and the current captured

Delta LREAL -2,147,483,648 ~ 2,147,483,647 (0)
values.
(Unit: pulse)
Indicates that a capture is failed.
(The flag shifts to Ture for one

CapLenBeyondFlag ) BOOL True/False (False)
scan cycle and will be reset
immediatly)
Counts the number of the failed

CapLenBeyondCount DWORD | 0~2,147,483,647 (0)

Capture.
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B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

® When the motion stops.

. ® When the values at the outputs are .
Valid . ® \When Enable shifts to False.
available.
® When Error shifts to True.
Busy ® When the instruction is enabled. ® \When Enable shifts to False.

® When the specified axis is already in

motion. .
® \When Enable shifts from True to False.

Error/ErrorlD ® \When an error occurs in the execution )
. . (Error code is cleared)
conditions or input values for the

instruction.(Error code is recorded)

CapEl Updates value continuously when Valid is Updates value continuously when Valid is
apFla
priag True. True.

Updates value continuously when Valid is Updates value continuously when Valid is
CapValue

True. True.
CapValuePrevi | Updates value continuously when Valid is Updates value continuously when Valid is
ous True. True.
Delt Updates value continuously when Valid is Updates value continuously when Valid is

elta

True. True.
CapLenBeyon | Updates value continuously when Valid is Updates value continuously when Valid is
dFlag True. True.
CapLenBeyon | Updates value continuously when Valid is Updates value continuously when Valid is
dCount True. True.

® Timing Diagram

owr ] R
g | S

Function
B MaskValue
Refer to the below diagram for the explanation of MaskValue:

1. Specify 500 to MaskValue, and 0 to InitialValue. When Enable is set to True, the initial value wille be the center
reference of the mask range, and the mask range will be -500~500. Within the mask range, the Capture will be
invalid.
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2. In below diagram, the 1% Capture occurred out of the mask range (-500~500), so the captured value will change
from O (initial value) to 1500.

3. When the captured value changes to 1500, 1500 will become the reference center of the mask range, therefore
the capture occurred within 1000~2000 will be invalid. When the 2 Capture is triggered, the captured value will
remain 1500.

4. When the 3" Capture is triggered out of the mask range between 1000 and 2000, the captured value will be
updated as 4000.

MaskValue=500

Enable |
st nd d
! 1 2 3_'
1
Trigger : —I_[
: L :
| 1
1
CapFlag : I_l
| ' 1
: b :
] 1 )
A o !
500 | 500 500 | 500 :
I ] | : | ; | | »
1 | I C | ! | [ ™ Position
-2000 -1000 0 1000 E 2(5)00 3000 4000 5000 6000
vV v v
CapValue= 1500 CapValue= 1500 CapValue= 4000

B DeltaMin, DeltaMax, CapLenBeyondFlag, CapLenBeyondCount
1. DeltaMin/DeltaMax defines the minimum/maximum difference between each Capture.

2. The function of DeltaMin/DeltaMax is to judge if a trigger mark is missed and the Capture is not executed. For
example, if the value of DeltaMin is 1000 and DeltaMax is 1300, when the detected distance between 2 Capture
exceeds 1000~1300, the system will flag this situation as trigger mark missing.

3. When a mark missing condition occurs, CapLenBeyondFlag shifts to Ture for one scan cycle and will be reset
immediately. At the same time CapLenBeyondCount counts 1.

4. Refer to the below diagram for the explanation of these inputs and outputs:

a. InitialValue=0, so the mask range is between -500~500. The 1% Capture occurs at 900 which is bigger than
the mask range, so the captured value is 900.

b. The 2™ Capture occurs at 2500. Because DeltaMax is set to 1300 and DeltaMin is set to 1100 (1100-1300), a
trigger mark missing condition is flagged for a scan cycle.

c. The 3™ Capture occurs at 3700. Because the difference between 3700 and the previous captured value 2500
is 1200, which is within the range of 1100~1300 (DeltaMin/DeltaMax), also 3700 is out of the mask range
2000~3000, the captured value changes to 3700 in this case, and CapLenBeyondFlag will not change to
True.
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InitialValue = 0
MaskValue = 500
CaplLen = 1000
CaplLenMax = 1300

Enable X
: 1st 2nd 3rd
Trigger : !_l ” |
CapFlag i fl_l '” :l_l
CaplLenBe : i .|_| :
yondFlag ' ! ! :
A | | |
1 2500,
500 sooHsoo‘ 500 |f 500 |500 | :
I I | | ' : 1 1 >
! ! ! | ! ! I'™ position
-2000 -1000 0 1000 2000 | 3000 4000 5000 6000
11900
: 1600 ' 1100!
:<—>N—h
v v Vv
CapValue= 900 CapValue= 1900 CapValue= 3000
B FirstMark

FirstMark selects the reference of the mask range.

1. FirstMark=False
When the instruction is enabled with the condition FirstMark=False, the instruction will use the initial value
(InitialValue) as the reference center for the mask range when the first Capture occurs. Refer to below diagram:

a. When InitialValue=600, the initial captured value will be 600 when the instruction is enabled. In this case, 600
will also be the reference center for the mask range when the first Capture occurs.

b. Because FirstMark=False, the mask range will be 100~1100. In the diagram the 1% Capture occurs within the
mask range, so the captured value will remain the initial value 600.
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InitialValue = 500
MaskValue = 500

Enable

Position

1St
Trigger | ”
FirstMark ! |
CapFlag ; :
A !
| | : | | »
| | : | I ~
2000 -1000 0 1000 2000 3000 4000
500 v

2. FirstMark=True

When the instruction is enabled with the condition FirstMark=True, the instruction will use the first captured value

CapValue= 500

as the reference center for the mask range when the first Capture occurs. Refer to below diagram:

a. When InitialValue=600, the initial captured value will be 600 when the instruction is enabled

b. Because FirstMark=True, the instruction will use the first captured value as the reference center for the mask
range. The mask function will be invalid until the first capture occurs. In the diagram the 1 Capture occurs at
1000, so the captured value changes from 600 to 1000, which is also the reference center of the mask range.

The mask range will be 500~1500.

c. The2"™ Capture occurs withn the mask range 500~1500, so the captured value remains 1000.

d. The 3™ Capture occurs at 3000, which is out of the mask range 500~1500, so the captured value changes to

3000.

InitialValue = 500
MaskValue = 500

Position

Enable st pnd 31
Trigger i ﬂ H ”
FirstMark ! P :
CapFlag : : : :
4 L |
500 | 500 500 [ 500
| | : | [
I [ ' [ ¢
2000  -1000 0 500 1080 i 2000 3000 4000

Vv :

CapValue= 1000 CapValue= 1000

CavDVaIue= 3000
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® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

This example uses DFB_Capture2 and MC_MoveVelocity to perform the Capture function.

Caphuie
DFE_Captoe
En Enao
0| Channel alid|  [Valid T |
Enahle_T|—{Enahle Busyl [Busy_ T |
0 |source Ervor| [Fver T |
7 |TrigseDenice ErorlD | BrrerlD) T—0
inittialWalne= 0 — | nitial WValue CapFlagl [CapFlaz T |
Mazsk_T= 500 —|MaskValoe CapWaloe]  Chpalne T=0
ZapLen_ T=0—]Taplen CapValuePrevious | Fresions={)
Caplenilax_T= 0| Caplenhfa Deltal — Dielta_T=0
Fisthask_T|— Firsthfark CapLenBevondFlag L [BeyondFlag_T
CapLenBeyond Coun~ | Count_ T

M MoveVelocity
M MoveVelocity
En Enc
| i InVelocity | [TnVelocity |
| W20|—Execute Busyl W30 |
| Xl |_ Comtinmons Update Bytive —{M K |
100,000 —Welocity Command&bored —{M 7 |
10,000 —JArceleration EHOI_{MjB |
10000 —Decelertion B D300
10,000 —Jlek
Dirertion_T= 0 —|Direction
EufferMode_T= medborting (0 |Bufferbode

1. Set MaskValue=500 and InitialValue=0. When the instruction is enabled, it will take the initial value 0 as the
reference center of the mask range. The mask range will be -500~500, and the Capture occurs within this range
will be invalid.

2. The 1% Capture occurs at 744 which is out of the range of -500~500, so the captured value (CapValue) shows
744, as the below circled area.
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Captue
DFE_Captored
En Eno
0 Jhannel Walid _|‘i.13]j,:1_T |
Enable_T}—{Enable Busy|—{Busy_T |
0 }Source Ervor|[Frror T |
2 {TrigzmDevice ErworlDl FrrorlD_T=0
initial'Vahe= 0| InitialValne CapFlig|  [CapFlaz T |
Mask_T= 500 |MaskValue CapWaloe @
Caplen_T=0—]Caplen CapValvePrevious | Presions={)
Caplenhax_T= 0| Caplentax Delia| Dl T=744
Firsthfask_T}—{Fiesthark CaplenBeyondFlagl—[BeyondFlag T
CaplenBeyondCoun~ | (Count_T=0)

3.  When the captured value changes to 744, the instruction will tak 744 as the reference center for the mask range,
i.e. Capture triggered within 244~1244 will not be valid. If the 2 Capture occurs at 1000, the captured value will
remain 744.

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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3.3.4 Network Function Blocks

Categories Name Description

DFB_ECATReset DFB_ECATReset resets an abnormal EtherCAT network.

DFB_ECATServoRead reads the values of parameters from
the Delta servo drive specified on an EtherCAT network.

DFB_ECATServoRead

i DFB_ECATServoWrite writes the values of parameters into
o DFB_ECATServoWrite N . o
Communication the Delta servo drive specified on an EtherCAT network.

Network

DFB_SDO_Read reads the values of parameters from the

DFB_SDO Read . .
specified OD of the EtherCAT Slave via SDO.

DFB_SDO_Write writes the values of parameters into the

DFB_SDO_Write . )
~ ~ specified OD of the EtherCAT Slave via SDO.
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DFB_ECATReset

FB/FC Description
FB DFB_ECATReset resets an abnormal EtherCAT network.
DFE_ECATEREset
En Eno
Exernte Dicme
Busy
Error
ErrerID
® Inputs
; Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction to reset an
True/False
Execute EtherCAT network when Execute BOOL (False) -
changes to True.
® Outputs
Name Function Data type | Output range (Default value)
Indicates the completion of the network
Done BOOL True/False (False)
reset process.
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs BOOL True/False (False)
Indicates the error code if an error occurs.
ErrorlD Refer to t Appendices for error code DWORD | 0, 16#3901, 16#3909
descriptions

B Outputs Update Timing

Name Timing for shiftng to True Timing for shifting to False
® \When Execute shifts from True to False.
Done ® When network reset process is ® |f Execute is False and Done shifts to
completed. True, it will be True for only one period
and immediately shift to False.
) ® \When Done shifts to True.
Busy ® When Execute shifts to True

® \When Error shifts to True.

Error/ErrorlD

conditions or input values for the

® \When an error occurs in the execution

instruction.(Error code is recorded)

® \When Execute shifts from True to False.
(Error code is cleared)
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B Timing Diagram

EmcuteJ: |_| l_l | |_|
T 1

Busy | |_|

E rrar

Error D

® Function

After an EtherCAT network is reset by DFB_ECATReset, users will have to use MC_Power to enable the motion control
CPU and the servo drive which are used in the EtherCAT network.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of “Errorstop”, Error will
change to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators are attached as Appendices for a quick reference. The detailed
troubleshooting procedures are explained in AH Motion Controller — Operation Manual.

® Programming Example

When the EtherCAT network is abnormal, you can execute DFB_ECATReset to reset the network. Set M10 to True and
confirm if M11 changes to True, indicating the completion of the network reset process.

DFE_ECATReset
DFB_ECATReset
En Eno
W10 |Execute Demel 1411
Busy| 12
Ervor] 1413
ErorID] D10

® Supported Products
- AH Motion Controller CPU: AHxXxEMC-5A

- AH series motion control modules: AHxXEMC-5A
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DFB_ECATServoRead

FB/FC Description
FB DFB_ECATServoRead reads the values of parameters from the Delta servo drive specified on an
EtherCAT network.
DFB_ECAT ervoRead
En Eno
Ll Dicme
Execnie Busy
Cromp Error
Pararneter Eror [0
Eetry Value
® Inputs
. Setting value . )
Name Function Data type Timing for updating
(Default value)
Executes the instruction when Execute
changes to True. The value of the True/False
Execute = . BOOL -
specified parameter will then be read (False)
from the servo drive.
Group number
(Please refer to the user manual of the 0~9 When Execute shifts to
Group i ) WORD .
applied Delta servo drive for more 0) True and Busy is False.
information.)
Parameter number
(Please refer to the user manual of the 0~99 When Execute shifts to
Parameter ) ) WORD .
applied Delta servo drive for more (0) True and Busy is False.
information.)
Number of times for auto-retry when an
) v 0~65535 When Execute shifts to
Retry error occured on reading the parameter WORD .
(0) True and Busy is False.
values.
® Outputs
Name Function Data type | Output range (Default value)
Done True when the specified data is read. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. 16#0~16#FFFFFFFF
ErrorlD Refer to Appendices for error code DWORD 0)
descriptions.
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B Outputs Update Timing

Instructions

Name Timing for changing to True Timing for changing to False
® When Execute shifts from True to False.
Done ® When the value of the specified ® |f Execute is False and Done shifts to
parameter is read. 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 an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (error code is cleared)
instruction. (error code is recorded)

B Timing Diagram

E xecute _l _l l_l | |_|
oone | L SN S
S R
Errar |_|
Errar|D |_|
® In-Outs
. Setting value o .
Name Function Data type Timing for updating
(Default value)
Motion axis When Execute is rising edge triggered
Axis WORD K1~Kn* (0) .
number and Busy is False.

*Note: Kn refers to the maximum supported axes of different models. For example, AH20EMC-5A supports K1~K32.

® Troubleshooting

- If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorID (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

® Programming Example

The example uses DFB_ECATServoRead to read the values of the specified parameters from the Delta servo drive. For
details of the servo parameters, refer to the manuals of the Delta servo drive.
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DFE_EZAT ervoRead

DFE_ECAT ervoFead
En Ene
D1 —Jauxis Deome| W&
15 —{Execute Busyl M7
D& —JCGroup Error| 13
Do |Paramneter EoeeID| T2
D10 |Retey Value| 110

1. If you want to read the value of parameter P1-44, specifiy 1 to D8 (Group), 44 to D9 (Parameter) and the
desired retry times to D10 (Retry).

2. Set M5 (Execute) to True to read the designated parameter and confirm the read value in D9 (Value).

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB_ECATServoWrite

FB/FC Description
FB DFB_ECATServoWrite writes the values of parameters into the Delta servo drive specified on an
EtherCAT network.
DFB_ECAT erve Wit
En Eno
Lol Dieme
Execuis Buzy
Crromp Eiror
Faramneter Error D
Walue
Dlata Type
® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when
Execute changes to True. The value True/False
Execute . ) BOOL -
of the specified parameter will then be (False)
written into the servo drive.
Group number
PI fer to th | of th 0~9 When Execute shifts to
Group ( e:lﬂse refer to the us.er manual of the WORD .
applied Delta servo drive for more 0) True and Busy is False.
information.)
Parameter number
PI fi h | of th 0~99 When Execute shifts to
Parameter ( e:.ase refer to the usgr manual of the WORD .
applied Delta servo drive for more (0) True and Busy is False.
information.)
Value of a parameter
PI f th | of th 16#O-1GH#FFRFFFF When E te shifts t
en Execute shifts to
Value ( ea.ase refer to the usler manual of the DWORD F .
applied Delta servo drive for more 0) True and Busy is False.
information.)
0: mc16bits: 0 When Execute shifts to
DataType Data length WORD .
1: mc32bits: 1 True and Busy is False.
Number of times for auto-retry when
) y 0~65535 When Execute shifts to
Retry an error occured on reading the WORD )
(0) True and Busy is False.
parameter values.
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® Outputs
Name Function Data type Output range (Default value)
Done True when the specified data is read. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. 1640~164FFFEFEFF
ErrorlD Refer to Appendices for error code WORD 0
descriptions. ©)

o

B Outputs Update Timing

Name Timing for changing to True Timing for changing to False
When Execute shifts from True to False.
Done When the value of the specified If Execute is False and Done shifts to
parameter is written. 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.

Error/ErrorlD

When an error occurs in the execution
conditions or input values for the

When Execute shifts from True to False.

(error code is cleared)

instruction. (error code is recorded)

B Timing Diagram
E xecute _l

Done

Busy

Etrar

ErrariD

® Troubleshooting

- Ifan error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

- Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.
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® Programming Example

The example uses DFB_ECATServoWrite to write the values of the specified parameters to the Delta servo drive. For
details of the servo drive parameters, refer to the manuals of the Delta servo drive.

DFB_BCAT ervo'Write

DFE_ECATServWiite
En Eno

D1 |Axis Done]l W2
M1 —|Execute Busy| 143
D3 {Group Error| B4
Did —Parameter EnocD| 7
D5 _1vale

D6 |DataType

1. If you want to write 128 to the parameter P1-44, specifiy 1 to D3 (Group), 44 to D4 (Parameter), 128 to D5
(Value) and 0 to D6 (Data Type).

2. Set M1 (Execute) to True to write the value and confirm if M2 (Done) changes to True, indicating the completion
of the data writing process. o

® Supported Products
- AH Motion Controller CPU: AHxxEMC-5A

- AH series motion control modules: AHxXxEMC-5A
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DFB_SDO_ Read

FB/FC Description
FB D DFB_SDO_Read reads the values of parameters from the specified OD of the EtherCAT Slave via
SDO.
DFB_SDO _Read
En Eno
Slave Address Done
Execute Busy
ODIndex Error
ODSublndex ErrorID
DataTvype Data
Retry
® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when Execute
True/False
Execute changes to True. The value of the BOOL Fal -
specified parameter will then be read. (False)
ECAT Slave ID 1~9999 .
SlaveAddress | (Refer to manuals of the device that is WORD When Execute §h|ﬂs to
used as slave) (0) True and Busy is False.
Refer to
ECAT Slave ODIndex manuals of the When E te shifts
ODIndex (Refer to manuals of the device that is WORD device that is T en é(%cu es II:SI 0
used as slave) used as slave rue and Busy is False.
(0)
Refer to
ECAT Slave ODSublndex manuals of the When E te shifts t
ODSublndex | (Refer to manuals of the device that is WORD device thatis | en é«Ecu es II:SI 0
used as slave) used as slave rue and Busy is False.
(0)
3: UINTO8bits
0: UINT 16bits
1: UINT32bits
2: UINT64bits
. e (reserved) When Execute shifts to
DataType Bit lenghth of the data to be written in OD | WORD 7: SINTO8bits True and Busy is False.
4: SINT16bits
5: SINT32bits
6: SINT64bits
(reserved)
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Instructions

8: FLOAT32bits
(reserved)
9: FLOAT®64bits
(reserved)
(0)
Number of times for auto-retry when an )
) 0~100 When Execute shifts to
Retry error occured on reading the parameter INT 0) ,
True and Busy is False.
values.
® Outputs
Name Function Data type | Output range (Default value)
Done True when the specified data is read. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. 16#0~16#FFFFFFFF
ErrorlD Refer to Appendices for error code DWORD 0)
descriptions.
K-2147483648~
Data Data to be read LREAL K2147483647

(0)

B Outputs Update Timing

Name Timing for changing to True Timing for changing to False
® When Execute shifts from True to False.
Done ® \When the value of the specified ® |f Execute is False and Done shifts to
parameter is read. 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.

Error/ErrorlD

conditions or input values for the

® \When an error occurs in the execution

instruction. (error code is recorded)

® \When Execute shifts from True to False.
(error code is cleared)
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B Timing Diagram
E xecute

Done

Busy

Errar

ErrarlD

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change

to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as

Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —

Operation Manual.

Programming Example

The example uses DFB_SDO_Read to read the values of the specified parameters from the slave 1001 (Delta ECAT
servo drive). For details of the servo drive parameters and the contents of mapping OD, refer to the relative Delta

manuals.

DFB_SDQ Read

1001
M5
16#212C__
0

1

DO

DFB SDO Read

En Eno
Slave Address Done
Execute Busy
ODIndex Error
__|ODSubIndex ErrorID
__{DataType Data

_|Retry

L M6
M7
| M§&
| D1
| D2
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1. If you want to read the value of parameter P1-44, specifiy 0x212C to the filed of the Index and 0 to the field of
Sublndex and make sure if the type of 0x212C is UDINT in the table of CoE Object-Dictionary in ECAT Builder. The
DataType shuld be 1 and then specify a desired retry times to DO (Retry).

CoE Object-Dictionary

Index Name Type
0x212A DRV's Parameter P1-42 UINT o
0x212B8 DRV's Parameter P1-43 UINT
» 0x212C DRV's Parameter P1-44 UDINT
(UleZD DRV's Parameter P1-45 UDINT J
0x212E DRV's Parameter P1-46 UDINT
0x212F DRV's Parameter P1-47 UINT
0x2130 DRV's Parameter P1-48 UINT
0x2131 DRV's Parameter P1-49 UINT
0x2132 DRV's Parameter P1-50 UINT
0x2133 DRV's Parameter P1-51 UINT
0x2134 DRV's Parameter P1-52 UINT
0x2135 DRV's Parameter P1-53 UINT
0x2136 DRV's Parameter P1-54 UDINT
0x2137 DRV's Parameter P1-55 UINT
0x2138 DRV's Parameter P1-56 UINT
0x2139 DRV's Parameter P1-57 UINT
0x213A DRV's Parameter P1-58 UINT
0x213B DRV's Parameter P1-59 UINT -

2. Set M5 (Execute) to True to read the OD data from the designated slave and when M6 (Done) changes to True, it
indicates reading is complete; confirm the read value in D2 (Value).

® Supported Products
- AH Motion Controller CPU: AHXxXxEMC-5A

- AH series motion control modules: AHxxEMC-5A
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DFB_SDO_Write

FB/FC Description
FB DFB_SDO_Write writes the values of parameters into the specified OD of the EtherCAT Slave via SDO.
DFB_SDO_Write
|En Eno|
|Slave Address Done|
|Execute Busy|
|ODIndex Error|
|ODSubIndex ErrorID|
|Data
|DataType
|Retry
® Inputs
) Setting value - .
Name Function Data type Timing for updating
(Default value)
Executes the instruction when Execute
True/False
Execute changes to True. The value of the BOOL Fal -
specified parameter will then be written. (False)
ECAT Slave ID 1~9999 .
SlaveAddress | (Refer to manuals of the device that is WORD ¥_Vhen E;eE;:ute Shl'_ftsl to
used as slave) (0) rue and Busy is False.
Refer to
ECAT Slave ODIndex manuals of the When E te shifts t
ODIndex (Refer to manuals of the device that is WORD device that is T en Z;%CU es II:SI 0
used as slave) used as slave rue and Busy is False.
(0)
Refer to
ECAT Slave ODSublndex manuals of the When E te shifts
ODSublndex | (Refer to manuals of the device that is WORD device that is T en g%cu €s II:SI 0
used as slave) used as slave rue and Busy is False.
()
K-2147483648~ it
Data Data to be written in OD LREAL | K2147483647 | When Execute shifts to
0) True and Busy is False.
3: UINTO8bits
. . . 0: UINT16bits When Execute shifts to
DataType Bit lenghth of the data to be written in OD 1- UINT32bits True and Busy is False.
2: UINT64bits
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(reserved)
7: SINTO8bits
4: SINT16bits
5: SINT32bits
6: SINT64bits
(reserved)
8: FLOAT32bits
(reserved)
9: FLOAT64bits
(reserved)
(0)
Number of times for auto-retry when an )
- 0~100 When Execute shifts to
Retry error occured on writing the parameter INT 0) ,
True and Busy is False.
values.
® Outputs
Name Function Data type Output range (Default value)
Done True when the specified data is read. BOOL True/False (False)
Busy True when the instruction is executed. BOOL True/False (False)
Error True if an error occurs. BOOL True/False (False)
Indicates the error code if an error occurs. 16#0~16#FFFFFFFF
ErrorlD Refer to Appendices for error code DWORD (0)
descriptions.
B Outputs Update Timing
Name Timing for changing to True Timing for changing to False
® \When Execute shifts from True to False.
Done ® When the value of the specified ® |f Execute is False and Done shifts to
parameter is written. 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 an error occurs in the execution ® \When Execute shifts from True to False.
Error/ErrorlD conditions or input values for the (error code is cleared)
instruction. (error code is recorded)
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B Timing Diagram

E xecute __4 L____4 L____4 ! F_W

Lone

Buzy | | |_| l—l

1

Errar

[
ErrariD |_|

Troubleshooting

If an error occurs during the execution of the instruction or when the axis is in the state of Errorstop, Error will change
to True and the axis will stop moving. You can refer to ErrorlD (Error Code) to address the problem.

Information regarding error codes and indicators and the associated troubleshooting information are attached as
Appendices for a quick reference. For the complete troubleshooting of the system, refer to AH Motion Controller —
Operation Manual.

Programming Example

The example uses DFB_SDO_Write to write the values of the specified parameters in the slave 1001 (Delta ECAT servo
drive). For details of the servo drive parameters and the contents of mapping OD, refer to the relative Delta manuals.

1.

2.

DEB_SDO_Write
En Eno
1001 __|Slave Address Done| M6
M5 |Execute Busy| M7
16#212C__{ODIndex Error[ MR
(__|ODSubIndex ErrorID[ D2
D0O__|Data
1__|DataType
DI__|Retry

If you want to write 128 to the parameter P1-44, specifiy 0x212C to the filed of the Index and 0 to the field of
Sublndex and make sure if the type of 0x212C is UDINT in the table of CoE Object-Dictionary in ECAT Builder. The
DataType shuld be 1 and then specify a desired retry times to D1 (Retry).

Set M5 (Execute) to True to read the OD data from the designated slave and when M6 (Done) changes to True, it
indicates writing is complete.

® Supported Products

AH Motion Controller CPU: AHXxXEMC-5A

AH series motion control modules: AHXXEMC-5A
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A.1. Table of Data Type Unit(DUT): Enum

Applicable Function Block

Data Type Value Description
Instruction and its Interface
Setting pulse output type
0: clockwise /
0: UD
counterclockwise pulse DFB_AxisSetting2
eDFB_OUTTYPE 1: PD
output(counting up/down) Interface: OutputType
2: AB
1: Pulse+Direction
2: A/B-phase
Unit setting of the coordinate
0: Motor system
FB: DFB_AxisSetting2
eDFB_UNIT 1. Machine 0: motot unit
Interface: Unit
2: Compound 1: mechanical system
2: compound unit
0x000: axis indling
0x100: axis stopping
0x101: absolute single-speed
4096: Axisldle
motion
256: AxisStopping
0x102: relative single-speed
4353: AbsSegl
motion
4354: RelSegl
0x103: absolute two-speed
4355: AbsSeg?2
motion
4356: RelSeg2
0x104: relative two-speed
4357: TrSegl
motion DFB_AxisStatus
eDFB_MODE 4358: Jog
0x105: triggering Interface: Mode
4359: Mpg
single-speed motion
4362: Gearln
0x107: Jog motion
4363: Camin

4608: GcodeStopping
4609: GecodeRun
4864:

InterpolationStopping

0x108: manual pulse
generator
0x10A: electronic gear
0x10B: electronic cam
0x200: G-code stopping
0x201: G-code running

0x300: interpolation stopping

eDFB_SDODataType

0: mc16bits
1: mc32bits

0: writing in 16-bit data

1: writing in 32-bit data

DFB_ECATServoWrite

Interface: DataType




Appendix 1. Table of Data Type Unit (DUT):

Enum

Applicable Function Block

Data Type Value Description
Instruction and its Interface
0: reading M devices from
SD card
0: M_DEV 5: reading D devices from SD
5: D_DEV card DFB_SDDevRead
eDFB_SELECT_DEV
6: W_DEV 6: reading W devices from Interface: Device
7: ALL SD card
7: reading (M/D/W) devices
from SD card
0: engaging when Capture 0
is triggered
1: engaging when Capture 1
is triggered
0: ByCapture0O 2: engaging when Capture 2
1: ByCapturel is triggered
2: ByCapture2 3: engaging when Capture 3
3: ByCapture3 is triggered
DFB_Gearln2/DFB_Camin2
eDFB_ENGAGE_TYPE | 4: ByCaptured 4: engaging when Capture 4
Interface: extTrgCAPNo
5: ByCapture5 is triggered
6: ByCapture6 5: engaging when Capture 5
7: ByCapture? is triggered
-1: Direct 6: engaging when Capture 6

is triggered
7: engaging when Capture 7
is triggered

-1: engaging directly

eDFB_ACC_CURVE

0: Polynomial_Oorder
1: Polynomial_Zlorder
2: SingleHypot

3: Cycloid

Acceleration curve type

0: 0-order polynomial
(constant) curve

1: 1st order polynomial curve
2: single hypotenuse curve

3: cycloid curve

DFB_CamCurve/
DFB_CamCurve2/
DFB_FlyCut2/
DFB_HorizontalFlowWrapper

Interface: AccCurve
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Applicable Function Block

3: high speed timer 4

Data Type Value Description
Instruction and its Interface
Cam curve type
0: leftCAM
0: left cam
5: rightCAM
5: right cam DFB_CamCurve /
1: midCAMall
eDFB_GEN_CURVE 1: middle cam DFB_CamCurve2/
9: midCAMzero
9: middle cam zero DFB_FlyCut2
7: midCAMbegin
7: middle cam begins Interface: eCamCurve
8: midCAMend
8: middle cam ends
High speed counters for
0: ACO motion control
1. AC4 0: high speed counter 1
2: AC8 1: high speed counter 2 DFB_HCnt
eDFB_HCNT
3:AC12 2: high speed counter 3 Interface: Channel
4: AC16 3: high speed counter 4
6: AC20 4: high speed counter 5
6: high speed counter 6
Setting pulse input type
0: clockwise /
0: UD
counterclockwise pulse
1: PD DFB_HCnt
eDFB_HCNT_INTYPE output(counting up/down)
2: AB Interface: InputType
1: Pulse+Direction
3: AB4
2: A/B-phase
3: 4A/B-phase
High speed timers for motion
0: ACO control
1: AC4 0: high speed timer 1 DFB_HTmr
eDFB_HTMR
2:AC8 1: high speed timer 2 Interface: Channel
3:AC12 2: high speed timer 3




Appendix 1. Table of Data Type Unit (DUT):

Enum

Applicable Function Block

Data Type Value Description
Instruction and its Interface
0: Cho 0: channel O
1: Chl 1: channel 1
2: Ch2 2: channel 2
3:Ch3 3: channel 3 DFB_Compare
eDFB_COMP
4: Ch4 4: channel 4 Interface: Channel
5:Ch5 5: channel 5
6: Ch6 6: channel 6
7: Ch7 7: channel 7
0: Axisl 0: Axis 1
1: Axis2 1: Axis 2
2: Axis3 2: Axis 3
3: Axis4 3: Axis 4
DFB_Compare
eDFB_COMP_SOURCE | 4: ACO 4: high speed counter 1
Interface: Source
5:AC4 5: high speed counter 2
6: AC8 6: high speed counter 3
7:AC12 7: high speed counter 4
8: AC16 8: high speed counter 5
0: Equal 0: equal
DFB_Compare
eDFB_COMP_MODE 1: Bigger_Equal 1: bigger or equal
Interface: Mode
2: Smaller_Equal 2: smaller or equal

eDFB_COMP_OUTDEV

~N o o b~ W N P O

: SetY08

: SetY09

: SetY10

: SetY1l

: RstACO
: RstAC4
- RstACS8
: RstAC12

:set Y0.8
:set Y0.9
set Y0.10
set Y0.11

R w N R ©

reset the value of high

speed counter 1

5: reset the value of high
speed counter 2

6: reset the value of high
speed counter 3

7: reset the value of high

speed counter 4

DFB_Compare

Interface: OutPutDevice




AH Motion Controller — Motion Control Instructions Manual

Applicable Function Block
Data Type Value Description
Instruction and its Interface
0: Cho 0: channel 0
1: Chl 1: channel 1
2: Ch2 2: channel 2
DFB_Capture/
3:Ch3 3: channel 3
eDFB_CAP DFB_Capture2
4: Ch4 4: channel 4
Interface: Source
5:Chb5 5: channel 5
6: Ché 6: channel 6
7: Ch7 7: channel 7
0: X0pO 0: trigger by X0.0 signal
1: X0Op1 1: trigger byX0.1 signal
2: X0p2 2: trigger by X0.2 signal
3: X0p3 3: trigger by X0.3 signal
8: X0p8 8: trigger by X0.8 signal DFB_Capture/
eDFB_CAP_TRIG_DEV | 9: X0p9 9: trigger by X0.9 signal DFB_Capture2
10: X0p11 10: trigger by X0.10 signal Interface: TriggerDevice
11: X0p11 11: trigger by X0.11 signal
12: X0p12 12: trigger by X0.12 signal
13: X0p13 13: trigger by X0.13 signal
14: X0pl4 14: trigger by X0.14 signal
0: capture axis 1
1: capture axis 2
2: capture axis 3
0: Axis1
3: capture axis 4
1: Axis2
4: capture high speed
2: Axis3
counter 1
3: Axis4 DFB_Capture/
5: capture high speed
eDFB_CAP_SOURCE 4: ACO DFB_Capture2
counter 2
5:AC4 Interface: Source
6: capture high speed
6: AC8
counter 3
7: AC12
7: capture high speed
8: AC16
counter 4
8: capture high speed
counter 5
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Type Unit (DUT): Enum

Data Type

Value

Description

Applicable Function Block

Instruction and its Interface

eDFB_HALT_CLK_SOU

0: slaveEOP
1: mastereOP

0: end point of slave cam

1: end point of master cam

DFB_FlyCut2

RCE 2: external input of the Interface: Halt_ClkSource
2: extern
function block
0: Unknown 0: Unknown
1: ErrorStop 1: ErrorStop
2: Disabled 2: Disabled
3: Standstill 3: Standstill
4: Homing 4: Homing
5: Stopping 5: Stopping
eMC_STATE_MACHINE -
6: ContinuousMotion 6: ContinuousMotion
7: SynchronizedMotion | 7: SynchronizedMotion
8: DiscreteMotion 8: DiscreteMotion
9: Coordinated 9: Coordinated

10: CoordinatedHalt
11: CoordinatedStop

10: CoordinatedHalt
11: CoordinatedStop

eMC_GROUP_STATE_M
ACHINE

0: GroupDisable
256: GroupStandby
512: GroupStopping
576: GroupMotion
768: GroupErrorStop

0: GroupDisable
256: GroupStandby
512: GroupStopping
576: GroupMotion
768: GroupErrorStop

eMC_BUFFER_MODE

: mcAborting

: mcBuffered

: mcBlendingLow

: mcBlendingPrevious

: mcBlendingNext

a A W N P O

: meBlendingHigh

0: aborting the ongoing
motion

1: buffering when ongoing
motion is done

2: blending with the lowest
velocity

3: blending with the velocity
of the previous motion

4: blending with the velocity
of the next motion

5: blending with the highest

velocity

Interface: BufferMode
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Data Type

Value

Description

Applicable Function Block

Instruction and its Interface

1: mcPositiveDirection 1: positive direction
2: mcShortestWay 2: shortest way
eMC_DIRECTION Interface: Direction
3: mcNegativeDirection | 3: negative direction
4: mcCurrentDirection 4: current direction
MC_ReadMotionState
Interface: Source
MC_Camin/ MC_Gearln/
MC_GearlnPos
0:
0: command value Interface: MasterValueSource
mcCommandedValue
eMC_SOURCE 1: set value MC CombineAxes
1: mcSetValue -
2: actual value Interface:
2: mcActualValue terlace:
MasterValueSourceM1/
MasterValueSourceM2
MC_DigitalCamSwitch
Interface: ValueSource
1: mcRampln_Shortest | 1: (reserved)
MC_GearinPos
eMC_SYNC_MODE 2: mcRampln_Positive | 2: (reserved)
Interface: SyncMode
3: mcRamplin_Negative | 3: (reserved)
0: mcJump 0: jump in immediately
1: mcRamplin_Shortest | 1: shortest path
2: mcRampln_Positive 2: positinve path MC_Camin
eMC_START_MODE
3: mcRampin_Negative | 3: negative path Interface: StartMode
4: mcAbsolute 4: (reserved)
5: mcRelative 5: (reserved)
0: mcAddAxes 0: adding MC_CombineAxes
eMC_COMBINE_MODE
1: mcSubAxes 1: subtracting Interface: CombineMode
eMC_SERVOOFF_MOD | 0: mcAborting 0: Aborting MC_Power
E 1: mcBuffered 1: mcBuffered Interface: Mode
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A.2. Error Codes and Troubleshooting

When an error occurs, you can address the problem by the error codes and indicators and find out the corrective actions
for troubleshooting the error. For detailed troubleshooting procedures, refer to AH Motion Controller— Operation

Manual.

A.2.1. Error Codes and Indicators

® Columns

LED indicator status. .

o CPU-
Error code: Description- Statuse —rre BUS
FAULT»
Scan timeout. ’
168000A° | <ps: The watchdog timer error)e Stop. Biink, OFFs
16#000B+~ | The program in the PLC is damaged.~ Stop+ OMe OFF«

| | |
2 4

1 3

Items provided in the table

1 | Error code If the error occurs in the system, the error code is generated

2 | Description The description of the error

3 | CPU status If the error occurs, the CPU stops running, keeps running, or in the status defined by users.
Stop: The CPU stops running when the error occurs.

Keep: The CPU keeps running when the error occurs.

Self-defined: The status of the CPU can be defined by users.

Please refer to section 8.2.1 in Operation Manual for more information.

4 | LED LED indicator status: If the error occurs, the LED indicator is ON, OFF, or Blinking.
indicator RUN: Operating status of the CPU
status ERROR: Error status of the CPU

BUS FAULT: Error status of the 1/0O bus

SYSTEM: System status of the CPU

() LED indicators
The AH Motion CPU can function as a motion CPU or a motion module. The effective LED indicators are different

according to the applications of AH Motion CPU, either in CPU mode or in Module mode:

Mode LED indicator |Description




AH Motion Controller — Motion control Instructions Manual

CPU

RUN

Operating status of the CPU
ON: The user program is being executed.
OFF: The execution of the user program stops.

Blinking: The CPU runs in debug mode.

ERROR

Error status of the CPU
ON: A serious error occurs in the CPU.
OFF: The system is normal.

Blinking: A slight error occurs in the CPU.

BUS FAULT

Error status of the 1/0 bus
ON: A serious error occurs in the 1/O bus.
OFF: The I/O bus is normal.

Blinking: A slight error occurs in the 1/O bus.

SYSTEM

System status of the CPU module

ON: The external input/output is forced ON/OFF.

OFF: The system is in the default status.

Blinking: The CPU module is being reset./The retained values in the devices are being

cleared .

Module

RUN

Operating status of the motion CPU functioning as a motion module
ON: The user program is being executed.
OFF: The execution of the user program stops.

Blinking: The motion module runs in debug mode.

ERROR

Error status of the motion CPU functioning as a motion module
ON: A serious error occurs in the module.
OFF: The system is normal.

Blinking: A slight error occurs in the module.
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AHXXEMC-5A

After a program is written into an AH Motion series CPU, the ERROR LED indicator will blink and an error flag will be ON
if an error occurs in  main program or amotion subroutine. The reason for the error occurring in the main program or
amotion subroutine may be that the use of operands (devices) is incorrect, syntax is incorrect, or the setting of motion
parameters is incorrect. You can know the reasons for the errors occurring in an AH Motion series CPU by means of the

error codes (hexadecimal codes) stored in error registers.

[ | Error flags and registers:

Program error Motion error

SM*: Special auxiliary relay
. . mn=10~41
SR*: Special data register POU

(10: 1% axis; 41: 32" axis)

Error flag - AMmMN49
Operation error SMO -
The operation error is locked SM1 -

Syntax (Instruction/Operand)

SM5 -

check error
Operation error code SRO -
Operation error address

SR1/SR2 -
(step)
Syntax check error code SR4 ARmMnN41
Syntax check error address

SR5/SR6 -

(step)

*Note: you can refer to AH Motion Controller— Operation Manual for the detailed explanation of SM and SR.

| Error codes and indicators

LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

Scan timeout
16#000A Stop Blinking | Keep
(SM8: The watchdog timer error)

16#000B The program in the PLC is damaged. Stop ON Keep

16#000C The program downloaded to the PLC is incorrect. Stop Blinking | Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

16#000D The CPU parameter is damaged. Stop ON Keep

The program or the parameter is being downloaded, and therefore
16#000E Stop Blinking | Keep

the PLC can not run.
16#000F The original program in the PLC is damaged. Continue Keep Keep
16#0010 The access to the memory in the CPU is denied. Stop ON Keep
16#0011 The PLC ID is incorrect. (SM9) Continue ON Keep
16#0012 The PLC password is incorrect. Continue ON Keep
16#0013 The I/O module can not run/stop. (SM10) Stop Keep ON
16#0014 The procedure of restoring the system can not be executed. (SM9) Stop ON ON
16#0015 The module table is incorrect. (SM10) Stop ON Keep
16#0016 The module setting is incorrect. (SM10) Stop ON Keep

The device which is associated with the data register is incorrect.
16#0017 Stop ON Keep

(SM10)
16#0018 The serial port is abnormal. (SM9) Continue | Blinking | Keep
16#0019 The USB is abnormal. (SM9) Continue | Blinking | Keep
16#001A The contents of the system backup file (.dup file) are incorrect. Continue | Blinking | Keep
16#001B Timed interrupt O is set incorrectly. Stop ON Keep
16#001C Timed interrupt 1 is set incorrectly. Stop ON Keep
16#001D Timed interrupt 2 is set incorrectly. Stop ON Keep
16#001E Timed interrupt 3 is set incorrectly. Stop ON Keep
16#001F The watchdog timer is set incorrectly. Stop ON Keep
16#0020 The setting of the fixed scan time is incorrect. Stop ON Keep
16#0021 The setting of the fixed scan time is incorrect. Stop ON Keep
16#0022 The CPU parameter downloaded to the PLC is incorrect. Stop ON Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

The Y state (STOP->RUN) section in the PLC Parameter Setting
16#0023 Stop ON Keep
window is set incorrectly.

16#0024 There is no 10 module on the backplane. Continue Keep Keep

The Communication Ratio box in the Communication Loading of

16#0026 Scan Time (%) section in the PLC Parameter Setting window is set Stop ON Keep
incorrectly.
16#0027 The latching auxiliary relay range which is set is incorrect. Stop ON Keep
16#0028 The latching data register range which is set is incorrect. Stop ON Keep
16#0029 The latching timer range which is set is incorrect. Stop ON Keep
16#002A The latching counter range which is set is incorrect. Stop ON Keep
16#002B The latching 32-bit counter range which is set is incorrect. Stop ON Keep
16#0033 The communication setting of COM1 is incorrect. (SM9) Continue | Blinking | Keep
16#0034 The setting of the station address of COML1 is incorrect. (SM9) Continue | Blinking | Keep

16#0035 The setting of the communication type of COML1 is incorrect. (SM9) Continue | Blinking | Keep

16#0038 The communication setting of COM2 is incorrect. (SM9) Continue | Blinking | Keep

16#0039 The setting of the station address of COM2 is incorrect. (SM9) Continue | Blinking | Keep

16#003A The setting of the communication type of COM2 is incorrect. (SM9) Continue | Blinking | Keep

16#0050 The memories in the latched special auxiliary relays are abnormal. Stop ON Keep
16#0051 The latched special data registers are abnormal. Stop ON Keep
16#0052 The memories in the latched auxiliary relays are abnormal. Stop ON Keep
16#0053 The latched timers are abnormal. Stop ON Keep
16#0054 The latched counters are abnormal. Stop ON Keep
16#0055 The latched 32-bit counters are abnormal. Stop ON Keep
16#0056 The memories in the latched timers are abnormal. Stop ON Keep
16#0057 The memories in the latched counters are abnormal. Stop ON Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT
16#0058 The memories in the latched 32-bit counters are abnormal. Stop ON Keep
16#0059 The latched data registers are abnormal. Stop ON Keep
16#005A The latched working registers are abnormal. Stop ON Keep
16#005E The memory card is initialized incorrectly. (SM453) Continue | Blinking | Keep
The data is read from the inexistent file in the memory card, or the
16#005F Continue | Blinking | Keep
data is written into the inexistent file in the memory card. (SM453)
16#0061 The capacity of the memory card is not large enough. (SM453) Continue | Blinking | Keep
16#0062 The memory card is write protected. (SM453) Continue | Blinking | Keep
An error occurs when the data is written into the memory card.
16#0063 Continue | Blinking | Keep
(SM453)
16#0064 The file in the memory card can not be read. (SM453) Continue | Blinking | Keep
16#0065 The file in the memory card is a read-only file. (SM453) Continue | Blinking | Keep
16#0066 An error occurs when the system is backupped. Continue | Blinking | Keep
The length of the restored system data exceeds the system data
16#0067 Continue | Blinking | Keep
length of CPU module
16#1401 An error occurs when the data in the I/O module is accessed. (SM9) Stop Keep ON
The actual arrangement of the I/O modules is not consistent with
16#1402 Stop Keep ON
the module table. (SM9)
16#1403 An error occurs when the data is read from the module. (SM9) Stop Keep ON
16#1405 The setting parameter of the module is not found. (SM9) Stop Keep ON
16#140B The number of network modules exceeds the limit. (SM9) Stop Keep ON
16#140C The checksum of the high-speed data exchange is incorrect. Stop Keep ON
16#140D The ID of the actual power supply module is not the same as the ID
Stop Keep ON
of the power supply module set in HWCONFIG. (SM9)
16#140E The amount of data exchanged at a high speed exceeds the
Stop Keep ON
maximum amount supported.
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

16#140F High-speed data exchange error Stop Keep ON
16#1801 There is no interrupt service routine in the CPU module. Continue Keep Keep
16#2000 There is no END in the program in the PLC. (SM5) Stop Blinking | Keep
16#2001 The program is incorrect. There is a syntax error. Stop Blinking | Keep
16#2002 GOEND is used incorrectly. (SM5) Stop Blinking | Keep

16#2003 The devices used in the program exceed the range. (SM0O/SM5) Self-defined | Blinking | Keep

The part of the program specified by the label used in CJ/JMP is
16#2004 Stop Blinking | Keep
incorrect, or the label is used repeatedly. (SMO/SM5)

The N value used in MC is not the same as the corresponding N

16#2005 value used in MCR, or the number of N values used in MC is not the Stop Blinking | Keep

same as the number of N values used in MCR. (SM5)

The N values used in MC do not start from 0, or the N values used
16#2006 Stop Blinking | Keep
in MC are not continuous. (SM5)

16#2007 The operands used in ZRST are not used properly. (SM5) Stop Blinking | Keep

16#200A Invalid instruction (SM5) Stop Blinking | Keep
The operand n or the other constant operands exceed the range.

16#200B Self-defined | Blinking | Keep
(SMO/SM5)

16#200C The operands overlap. (SM0/SM5) Self-defined | Blinking | Keep

An error occurs when the binary number is converted into the
16#200D Self-defined | Blinking | Keep
binary-coded decimal number. (SM0/SM5)

16#200E The string does not end with 0x00. (SM0O/SM5) Self-defined | Blinking | Keep

The instruction does not support the modification by an index
16#200F Stop Blinking | Keep
register. (SM5)

1. The instruction does not support the device.
2. Encoding error

16#2010 Stop Blinking | Keep
3. The instruction is a 16-bit instruction, but the constant operand is

a 32-bit code. (SM5)
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT
16#2011 The number of operands is incorrect. (SM5) Stop Blinking | Keep
16#2012 Incorrect division operation (SM0/SM5). Self-defined | Blinking | Keep
The value exceeds the range of values which can be represented
16#2013 Self-defined | Blinking | Keep
by the floating-point numbers. (SM0/SM5)
The task designated by TKON/TKOFF is incorrect, or exceeds the
16#2014 Stop Blinking | Keep
range. (SM5)
There are more than 32 levels of nested program structures
16#2015 Self-defined | Blinking | Keep
supported by CALL. (SMO0)
There are more than 32 levels of nested program structures
16#2016 Self-defined | Blinking | Keep
supported by FOR/NEXT. (SM0/SM5)
The number of times FOR is used is different from the number of
16#2017 Stop Blinking | Keep
times NEXT is used. (SM5)
There is a label after FEND, but there is no SRET. Or there is SRET,
16#2018 Stop Blinking | Keep
but there is no label. (SM5)
16#2019 The interrupt task is not after FEND. (SM5) Stop Blinking | Keep
16#201A IRET/SRET is not after FEND. (SM5) Stop Blinking | Keep
There is an interrupt task, but there is no IRET.
16#201B Stop Blinking | Keep
There is IRET, but there is not interrupt task. (SM5)
16#201C End is not at the end of the program. (SM5) Stop Blinking | Keep
16#201D There is CALL, but there is no MAR. (SM5) Stop Blinking | Keep
16#201E The function code used in MODRW is incorrect. (SM102/SM103) Self-defined | Blinking | Keep
16#201F The length of the data set in MODRW is incorrect. (SM102/SM103) | Self-defined | Blinking | Keep
The communication command received by using MODRW is
16#2020 Self-defined | Blinking | Keep
incorrect. (SM102/SM103)
The checksum of the command received by using MODRW is
16#2021 Self-defined | Blinking | Keep
incorrect. (SM102/SM103)
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LED indicator
CPU status
Error code Description
Status BUS
ERROR
FAULT
The format of the command used in MODRW does not conform to
16#2022 Self-defined | Blinking | Keep
the ASCII format. (SM102/SM103)
There is a communication timeout when MODRW is executed.
16#2023 Self-defined | Blinking | Keep
(SM102/SM103)
The setting value of the communication timeout is invalid when RS
16#2024 Self-defined | Blinking | Keep
is executed. (SM102/SM103)
There is a communication timeout when RS is executed.
16#2025 Self-defined | Blinking | Keep
(SM102/SM103)
16#2026 The interrupt number used in RS is incorrect. Self-defined | Keep Keep
16#2027 The execution of FWD is abnormal. Self-defined | Blinking | Keep
16#2028 The execution of REV is abnormal. Self-defined | Blinking | Keep
16#2029 The execution of STOP is abnormal. Self-defined | Blinking | Keep
16#202A The execution of RSDT is abnormal. Self-defined | Blinking | Keep
16#202B The execution of RSTEF is abnormal. Self-defined | Blinking | Keep
16#202C I/O interrupt service routine O does not exist. Stop Blinking | Keep
16#202D I/O interrupt service routine 1 does not exist. Stop Blinking | Keep
16#202E I/O interrupt service routine 2 does not exist. Stop Blinking | Keep
16#202F I/O interrupt service routine 3 does not exist. Stop Blinking | Keep
16#2030 I/O interrupt service routine 4 does not exist. Stop Blinking | Keep
16#2031 I/O interrupt service routine 5 does not exist. Stop Blinking | Keep
16#2032 I/O interrupt service routine 6 does not exist. Stop Blinking | Keep
16#2033 I/O interrupt service routine 7 does not exist. Stop Blinking | Keep
16#2034 I/O interrupt service routine 8 does not exist. Stop Blinking | Keep
16#2035 I/O interrupt service routine 9 does not exist. Stop Blinking | Keep
16#2036 I/O interrupt service routine 10 does not exist. Stop Blinking | Keep
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16#2037 I/O interrupt service routine 11 does not exist. Stop Blinking | Keep
16#2038 I/O interrupt service routine 12 does not exist. Stop Blinking | Keep
16#2039 I/O interrupt service routine 13 does not exist. Stop Blinking | Keep
16#203A I/O interrupt service routine 14 does not exist. Stop Blinking | Keep
16#203B I/O interrupt service routine 15 does not exist. Stop Blinking | Keep
16#203C I/O interrupt service routine 16 does not exist. Stop Blinking | Keep
16#203D I/O interrupt service routine 17 does not exist. Stop Blinking | Keep
16#203E I/O interrupt service routine 18 does not exist. Stop Blinking | Keep
16#203F I/O interrupt service routine 19 does not exist. Stop Blinking | Keep
16#2040 I/O interrupt service routine 20 does not exist. Stop Blinking | Keep
16#2041 I/O interrupt service routine 21 does not exist. Stop Blinking | Keep
16#2042 I/O interrupt service routine 22 does not exist. Stop Blinking | Keep
16#2043 I/O interrupt service routine 23 does not exist. Stop Blinking | Keep
16#2044 I/O interrupt service routine 24 does not exist. Stop Blinking | Keep
16#2045 I/O interrupt service routine 25 does not exist. Stop Blinking | Keep
16#2046 I/O interrupt service routine 26 does not exist. Stop Blinking | Keep
16#2047 I/O interrupt service routine 27 does not exist. Stop Blinking | Keep
16#2048 I/O interrupt service routine 28 does not exist. Stop Blinking | Keep
16#2049 I/O interrupt service routine 29 does not exist. Stop Blinking | Keep
16#204A I/O interrupt service routine 30 does not exist. Stop Blinking | Keep
16#204B I/O interrupt service routine 31 does not exist. Stop Blinking | Keep
16#2054 External interrupt service routine 40 does not exist. Stop Blinking | Keep
16#2055 External interrupt service routine 41 does not exist. Stop Blinking | Keep
16#2056 External interrupt service routine 42 does not exist. Stop Blinking | Keep
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16#2057 External interrupt service routine 43 does not exist. Stop Blinking | Keep
16#2058 External interrupt service routine 44 does not exist. Stop Blinking | Keep
16#2059 External interrupt service routine 45 does not exist. Stop Blinking | Keep
16#205A External interrupt service routine 46 does not exist. Stop Blinking | Keep
16#205B External interrupt service routine 47 does not exist. Stop Blinking | Keep
16#205C External interrupt service routine 48 does not exist. Stop Blinking | Keep
16#205D External interrupt service routine 49 does not exist. Stop Blinking | Keep
16#205E External interrupt service routine 50 does not exist. Stop Blinking | Keep
16#205F External interrupt service routine 51 does not exist. Stop Blinking | Keep
16#2060 External interrupt service routine 52 does not exist. Stop Blinking | Keep
16#2061 External interrupt service routine 53 does not exist. Stop Blinking | Keep
16#2062 External interrupt service routine 54 does not exist. Stop Blinking | Keep
16#2063 External interrupt service routine 55 does not exist. Stop Blinking | Keep
16#2064 External interrupt service routine 56 does not exist. Stop Blinking | Keep
16#2065 External interrupt service routine 57 does not exist. Stop Blinking | Keep
16#2066 External interrupt service routine 58 does not exist. Stop Blinking | Keep
16#2067 External interrupt service routine 59 does not exist. Stop Blinking | Keep
16#2068 External interrupt service routine 60 does not exist. Stop Blinking | Keep
16#2069 External interrupt service routine 61 does not exist. Stop Blinking | Keep
16#206A External interrupt service routine 62 does not exist. Stop Blinking | Keep
16#206B External interrupt service routine 63 does not exist. Stop Blinking | Keep
16#206C External interrupt service routine 64 does not exist. Stop Blinking | Keep
16#206D External interrupt service routine 65 does not exist. Stop Blinking | Keep
16#206E External interrupt service routine 66 does not exist. Stop Blinking | Keep
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16#206F External interrupt service routine 67 does not exist. Stop Blinking | Keep
16#2070 External interrupt service routine 68 does not exist. Stop Blinking | Keep
16#2071 External interrupt service routine 69 does not exist. Stop Blinking | Keep
16#2072 External interrupt service routine 70 does not exist. Stop Blinking | Keep
16#2073 External interrupt service routine 71 does not exist. Stop Blinking | Keep
16#2074 External interrupt service routine 72 does not exist. Stop Blinking | Keep
16#2075 External interrupt service routine 73 does not exist. Stop Blinking | Keep
16#2076 External interrupt service routine 74 does not exist. Stop Blinking | Keep
16#2077 External interrupt service routine 75 does not exist. Stop Blinking | Keep
16#2078 External interrupt service routine 76 does not exist. Stop Blinking | Keep
16#2079 External interrupt service routine 77 does not exist. Stop Blinking | Keep
16#207A External interrupt service routine 78 does not exist. Stop Blinking | Keep
16#207B External interrupt service routine 79 does not exist. Stop Blinking | Keep
16#207C External interrupt service routine 80 does not exist. Stop Blinking | Keep
16#207D External interrupt service routine 81 does not exist. Stop Blinking | Keep
16#207E External interrupt service routine 82 does not exist. Stop Blinking | Keep
16#207F External interrupt service routine 83 does not exist. Stop Blinking | Keep
16#2080 External interrupt service routine 84 does not exist. Stop Blinking | Keep
16#2081 External interrupt service routine 85 does not exist. Stop Blinking | Keep
16#2082 External interrupt service routine 86 does not exist. Stop Blinking | Keep
16#2083 External interrupt service routine 87 does not exist. Stop Blinking | Keep
16#2084 External interrupt service routine 88 does not exist. Stop Blinking | Keep
16#2085 External interrupt service routine 89 does not exist. Stop Blinking | Keep
16#2086 External interrupt service routine 90 does not exist. Stop Blinking | Keep
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16#2087 External interrupt service routine 91 does not exist. Stop Blinking | Keep
16#2088 External interrupt service routine 92 does not exist. Stop Blinking | Keep
16#2089 External interrupt service routine 93 does not exist. Stop Blinking | Keep
16#208A External interrupt service routine 94 does not exist. Stop Blinking | Keep
16#208B External interrupt service routine 95 does not exist. Stop Blinking | Keep
16#208C External interrupt service routine 96 does not exist. Stop Blinking | Keep
16#208D External interrupt service routine 97 does not exist. Stop Blinking | Keep
16#208E External interrupt service routine 98 does not exist. Stop Blinking | Keep
16#208F External interrupt service routine 99 does not exist. Stop Blinking | Keep
16#2090 External interrupt service routine 100 does not exist. Stop Blinking | Keep
16#2091 External interrupt service routine 101 does not exist. Stop Blinking | Keep
16#2092 External interrupt service routine 102 does not exist. Stop Blinking | Keep
16#2093 External interrupt service routine 103 does not exist. Stop Blinking | Keep
16#2094 External interrupt service routine 104 does not exist. Stop Blinking | Keep
16#2095 External interrupt service routine 105 does not exist. Stop Blinking | Keep
16#2096 External interrupt service routine 106 does not exist. Stop Blinking | Keep
16#2097 External interrupt service routine 107 does not exist. Stop Blinking | Keep
16#2098 External interrupt service routine 108 does not exist. Stop Blinking | Keep
16#2099 External interrupt service routine 109 does not exist. Stop Blinking | Keep
16#209A External interrupt service routine 110 does not exist. Stop Blinking | Keep
16#209B External interrupt service routine 111 does not exist. Stop Blinking | Keep
16#209C External interrupt service routine 112 does not exist. Stop Blinking | Keep
16#209D External interrupt service routine 113 does not exist. Stop Blinking | Keep
16#209E External interrupt service routine 114 does not exist. Stop Blinking | Keep
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16#209F External interrupt service routine 115 does not exist. Stop Blinking | Keep
16#20A0 External interrupt service routine 116 does not exist. Stop Blinking | Keep
16#20A1 External interrupt service routine 117 does not exist. Stop Blinking | Keep
16#20A2 External interrupt service routine 118 does not exist. Stop Blinking | Keep
16#20A3 External interrupt service routine 119 does not exist. Stop Blinking | Keep
16#20A4 External interrupt service routine 120 does not exist. Stop Blinking | Keep
16#20A5 External interrupt service routine 121 does not exist. Stop Blinking | Keep
16#20A6 External interrupt service routine 122 does not exist. Stop Blinking | Keep
16#20A7 External interrupt service routine 123 does not exist. Stop Blinking | Keep
16#20A8 External interrupt service routine 124 does not exist. Stop Blinking | Keep
16#20A9 External interrupt service routine 125 does not exist. Stop Blinking | Keep
16#20AA External interrupt service routine 126 does not exist. Stop Blinking | Keep
16#20AB External interrupt service routine 127 does not exist. Stop Blinking | Keep
16#20AC External interrupt service routine 128 does not exist. Stop Blinking | Keep
16#20AD External interrupt service routine 129 does not exist. Stop Blinking | Keep
16#20AE External interrupt service routine 130 does not exist. Stop Blinking | Keep
16#20AF External interrupt service routine 131 does not exist. Stop Blinking | Keep
16#20B0 External interrupt service routine 132 does not exist. Stop Blinking | Keep
16#20B1 External interrupt service routine 133 does not exist. Stop Blinking | Keep
16#20B2 External interrupt service routine 134 does not exist. Stop Blinking | Keep
16#20B3 External interrupt service routine 135 does not exist. Stop Blinking | Keep
16#20B4 External interrupt service routine 136 does not exist. Stop Blinking | Keep
16#20B5 External interrupt service routine 137 does not exist. Stop Blinking | Keep
16#20B6 External interrupt service routine 138 does not exist. Stop Blinking | Keep
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16#20B7 External interrupt service routine 139 does not exist. Stop Blinking | Keep
16#20B8 External interrupt service routine 140 does not exist. Stop Blinking | Keep
16#20B9 External interrupt service routine 141 does not exist. Stop Blinking | Keep
16#20BA External interrupt service routine 142 does not exist. Stop Blinking | Keep
16#20BB External interrupt service routine 143 does not exist. Stop Blinking | Keep
16#20BC External interrupt service routine 144 does not exist. Stop Blinking | Keep
16#20BD External interrupt service routine 145 does not exist. Stop Blinking | Keep
16#20BE External interrupt service routine 146 does not exist. Stop Blinking | Keep
16#20BF External interrupt service routine 147 does not exist. Stop Blinking | Keep
16#20C0 External interrupt service routine 148 does not exist. Stop Blinking | Keep
16#20C1 External interrupt service routine 149 does not exist. Stop Blinking | Keep
16#20C2 External interrupt service routine 150 does not exist. Stop Blinking | Keep
16#20C3 External interrupt service routine 151 does not exist. Stop Blinking | Keep
16#20C4 External interrupt service routine 152 does not exist. Stop Blinking | Keep
16#20C5 External interrupt service routine 153 does not exist. Stop Blinking | Keep
16#20C6 External interrupt service routine 154 does not exist. Stop Blinking | Keep
16#20C7 External interrupt service routine 155 does not exist. Stop Blinking | Keep
16#20C8 External interrupt service routine 156 does not exist. Stop Blinking | Keep
16#20C9 External interrupt service routine 157 does not exist. Stop Blinking | Keep
16#20CA External interrupt service routine 158 does not exist. Stop Blinking | Keep
16#20CB External interrupt service routine 159 does not exist. Stop Blinking | Keep
16#20CC External interrupt service routine 160 does not exist. Stop Blinking | Keep
16#20CD External interrupt service routine 161 does not exist. Stop Blinking | Keep
16#20CE External interrupt service routine 162 does not exist. Stop Blinking | Keep
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16#20CF External interrupt service routine 163 does not exist. Stop Blinking | Keep
16#20D0 External interrupt service routine 164 does not exist. Stop Blinking | Keep
16#20D1 External interrupt service routine 165 does not exist. Stop Blinking | Keep
16#20D2 External interrupt service routine 166 does not exist. Stop Blinking | Keep
16#20D3 External interrupt service routine 167 does not exist. Stop Blinking | Keep
16#20D4 External interrupt service routine 168 does not exist. Stop Blinking | Keep
16#20D5 External interrupt service routine 169 does not exist. Stop Blinking | Keep
16#20D6 External interrupt service routine 170 does not exist. Stop Blinking | Keep
16#20D7 External interrupt service routine 171 does not exist. Stop Blinking | Keep
16#20D8 External interrupt service routine 172 does not exist. Stop Blinking | Keep
16#20D9 External interrupt service routine 173 does not exist. Stop Blinking | Keep
16#20DA External interrupt service routine 174 does not exist. Stop Blinking | Keep
16#20DB External interrupt service routine 175 does not exist. Stop Blinking | Keep
16#20DC External interrupt service routine 176 does not exist. Stop Blinking | Keep
16#20DD External interrupt service routine 177 does not exist. Stop Blinking | Keep
16#20DE External interrupt service routine 178 does not exist. Stop Blinking | Keep
16#20DF External interrupt service routine 179 does not exist. Stop Blinking | Keep
16#20E0 External interrupt service routine 180 does not exist. Stop Blinking | Keep
16#20E1 External interrupt service routine 181 does not exist. Stop Blinking | Keep
16#20E2 External interrupt service routine 182 does not exist. Stop Blinking | Keep
16#20E3 External interrupt service routine 183 does not exist. Stop Blinking | Keep
16#20E4 External interrupt service routine 184 does not exist. Stop Blinking | Keep
16#20E5 External interrupt service routine 185 does not exist. Stop Blinking | Keep
16#20E6 External interrupt service routine 186 does not exist. Stop Blinking | Keep
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16#20E7 External interrupt service routine 187 does not exist. Stop Blinking | Keep
16#20E8 External interrupt service routine 188 does not exist. Stop Blinking | Keep
16#20E9 External interrupt service routine 189 does not exist. Stop Blinking | Keep
16#20EA External interrupt service routine 190 does not exist. Stop Blinking | Keep
16#20EB External interrupt service routine 191 does not exist. Stop Blinking | Keep
16#20EC External interrupt service routine 192 does not exist. Stop Blinking | Keep
16#20ED External interrupt service routine 193 does not exist. Stop Blinking | Keep
16#20EE External interrupt service routine 194 does not exist. Stop Blinking | Keep
16#20EF External interrupt service routine 195 does not exist. Stop Blinking | Keep
16#20F0 External interrupt service routine 196 does not exist. Stop Blinking | Keep
16#20F1 External interrupt service routine 197 does not exist. Stop Blinking | Keep
16#20F2 External interrupt service routine 198 does not exist. Stop Blinking | Keep
16#20F3 External interrupt service routine 199 does not exist. Stop Blinking | Keep
16#20F4 External interrupt service routine 200 does not exist. Stop Blinking | Keep
16#20F5 External interrupt service routine 201 does not exist. Stop Blinking | Keep
16#20F6 External interrupt service routine 202 does not exist. Stop Blinking | Keep
16#20F7 External interrupt service routine 203 does not exist. Stop Blinking | Keep
16#20F8 External interrupt service routine 204 does not exist. Stop Blinking | Keep
16#20F9 External interrupt service routine 205 does not exist. Stop Blinking | Keep
16#20FA External interrupt service routine 206 does not exist. Stop Blinking | Keep
16#20FB External interrupt service routine 207 does not exist. Stop Blinking | Keep
16#20FC External interrupt service routine 208 does not exist. Stop Blinking | Keep
16#20FD External interrupt service routine 209 does not exist. Stop Blinking | Keep
16#20FE External interrupt service routine 210 does not exist. Stop Blinking | Keep

A-25



AH Motion Controller — Motion control Instructions Manual

LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

16#20FF External interrupt service routine 211 does not exist. Stop Blinking | Keep
16#2100 External interrupt service routine 212 does not exist. Stop Blinking | Keep
16#2101 External interrupt service routine 213 does not exist. Stop Blinking | Keep
16#2102 External interrupt service routine 214 does not exist. Stop Blinking | Keep
16#2103 External interrupt service routine 215 does not exist. Stop Blinking | Keep
16#2104 External interrupt service routine 216 does not exist. Stop Blinking | Keep
16#2105 External interrupt service routine 217 does not exist. Stop Blinking | Keep
16#2106 External interrupt service routine 218 does not exist. Stop Blinking | Keep
16#2107 External interrupt service routine 219 does not exist. Stop Blinking | Keep
16#2108 External interrupt service routine 220 does not exist. Stop Blinking | Keep
16#2109 External interrupt service routine 221 does not exist. Stop Blinking | Keep
16#210A External interrupt service routine 222 does not exist. Stop Blinking | Keep
16#210B External interrupt service routine 223 does not exist. Stop Blinking | Keep
16#210C External interrupt service routine 224 does not exist. Stop Blinking | Keep
16#210D External interrupt service routine 225 does not exist. Stop Blinking | Keep
16#210E External interrupt service routine 226 does not exist. Stop Blinking | Keep
16#210F External interrupt service routine 227 does not exist. Stop Blinking | Keep
16#2110 External interrupt service routine 228 does not exist. Stop Blinking | Keep
16#2111 External interrupt service routine 229 does not exist. Stop Blinking | Keep
16#2112 External interrupt service routine 230 does not exist. Stop Blinking | Keep
16#2113 External interrupt service routine 231 does not exist. Stop Blinking | Keep
16#2114 External interrupt service routine 232 does not exist. Stop Blinking | Keep
16#2115 External interrupt service routine 233 does not exist. Stop Blinking | Keep
16#2116 External interrupt service routine 234 does not exist. Stop Blinking | Keep
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16#2117 External interrupt service routine 235 does not exist. Stop Blinking | Keep
16#2118 External interrupt service routine 236 does not exist. Stop Blinking | Keep
16#2119 External interrupt service routine 237 does not exist. Stop Blinking | Keep
16#211A External interrupt service routine 238 does not exist. Stop Blinking | Keep
16#211B External interrupt service routine 239 does not exist. Stop Blinking | Keep
16#211C External interrupt service routine 240 does not exist. Stop Blinking | Keep
16#211D External interrupt service routine 241 does not exist. Stop Blinking | Keep
16#211E External interrupt service routine 242 does not exist. Stop Blinking | Keep
16#211F External interrupt service routine 243 does not exist. Stop Blinking | Keep
16#2120 External interrupt service routine 244 does not exist. Stop Blinking | Keep
16#2121 External interrupt service routine 245 does not exist. Stop Blinking | Keep
16#2122 External interrupt service routine 246 does not exist. Stop Blinking | Keep
16#2123 External interrupt service routine 247 does not exist. Stop Blinking | Keep
16#2124 External interrupt service routine 248 does not exist. Stop Blinking | Keep
16#2125 External interrupt service routine 249 does not exist. Stop Blinking | Keep
16#2126 External interrupt service routine 250 does not exist. Stop Blinking | Keep
16#2127 External interrupt service routine 251 does not exist. Stop Blinking | Keep
An action in a sequential function chart is incorrectly assigned
16#2128 Stop Blinking | Keep
qualifiers related to time.
The modifier R is assigned to an action in a sequential function
16#2129 Stop Blinking | Keep
chart incorrectly.
16#3040 Data in the E-CAM exceeds the range or does not exist. Continue Keep Keep
16#3100 Input parameters exceed the available setting range. Continue | Blinking | Keep
16#3102 An error occurs in a sub-function block inside the function block. Continue | Blinking | Keep
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The distance between the detecting sensors used for identifying
16#3103 Continue | Blinking | Keep
exeptional bags is a negative value.
Phasing is executed again before the previous phasing is
16#3104 Continue | Blinking | Keep
completed.
Superimposing is executed again before the previous
16#3105 Continue | Blinking | Keep
superimposing is completed.
Chain position compensation is triggered before the previous
16#3106 Continue | Blinking | Keep
compensation is completed.
Film axis position compensation is triggered before the previous
16#3107 Continue | Blinking | Keep
compensation is completed.
Knife position compensation is triggered before the previous
16#3108 Continue | Blinking | Keep
compensation is completed.
16#3400 Motion axis humber is incorrect. Continue Keep Keep
16#3401 SDO Data Type setting error (0~199) Continue Keep Keep
The number of the counting channel exceeds the available setting
16#3404 Continue Keep Keep
range.
16#3405 A negative value is given to Velocity. Continue | Blinking | Keep
16#340A Homing mode setting error. Continue | Blinking | Keep
16#340B Target distance is 0. Continue | Blinking | Keep
16#3410 User unit setting error; or the output pulse type setting error. Continue | Blinking | Keep
16#3411 Velocity factor overrides setting error. Continue | Blinking | Keep
16#3414 Pulse type setting error in DFB_HCnt. Continue Keep Keep
16#3415 Comparison confdition setting error in DFB_Compare. Continue Keep Keep
16#3419 Master axis position is negative value. Continue | Blinking | Keep
16#341B Maxmimum speed setting error. Continue | Blinking | Keep
16#3429 G-code compiling error. Continue Keep Keep
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16#342A G-code pogram source error. Continue Keep Keep
16#342B G-code ID setting error. Continue Keep Keep
16#342C Gcode is in operation. Continue Keep Keep
16#342D Gcode grammer is being checked. Continue Keep Keep
16#342E The setting of the Gcode Filter is out of the range. Continue Keep Keep
16#3430 This group number already exists. Continue Keep Keep

Motion axis number is repeated in the same group in
16#3431 Continue Keep Keep
DFB_GroupEnable.

16#3432 The specified group number does not exist. Continue Keep Keep

The number of axes is insufficient for the specified group axes
16#3433 Continue Keep Keep
motion.

16#3434 DFB_GroupDisable is executed when group motion is in progress. Continue Keep Keep

Motion axis number is repeated between different groups when
16#3435 Continue Keep Keep
DFB_GroupEnable is enabled.

The axis number of the first order should be a positive number other

16#3436 Continue Keep Keep
than 0.

16#3437 The group number exceeds the setting range. Continue Keep Keep

16#3438 The designated group is in “ErrorStop” state. Continue Keep Keep

16#343A Group is executing the function block ImmediateStop. Continue Keep Keep

16#343B Errors occur in other axes of the group. Continue | Blinking | Keep

The required communication parameters for PDO settings are not

16#3461 Continue | Blinking | Keep
specified.
16#3463 The designated ECAT Slave does not exist. Continue Keep Keep
16#3500 The axis is not in “Ready” state. Continue | Blinking | Keep
16#3501 The selected channel has been used in FB. Continue | Blinking | Keep
16#3502 It is not allowed to set positions. Continue | Blinking | Keep
16#3505 An error occurs when writing cam data. Continue Keep Keep
16#3506 The axis is in "Coordinated” state. Continue | Blinking | Keep
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16#3507 The axis is in “ErrorStop” state. Continue | Blinking | Keep
16#3508 The axis is not in “StandStill” state. Continue | Blinking | Keep
16#3509 The axis is in “Stopping” state. Continue | Blinking | Keep
16#350B The time to acceleration is too short. Continue | Blinking | Keep
16#350C The time to deceleration is too short. Continue | Blinking | Keep
16#350D The CAM data length for reading is out of the setting range. Continue | Blinking | Keep
16#350E The CAM data length for writing is out of the setting range. Continue | Blinking | Keep
16#350F The axis is in “Synchronized” state. Continue | Blinking | Keep
16#3512 Cam data does not exist. Continue Keep Keep
16#3526 The movement error occurs before the axis. Continue | Blinking | Keep
16#3600 The state of axis is incorrect. Continue | Blinking | Keep
16#3601 The limit of the number of buffering instructions is reached Continue | Blinking | Keep

A multiple instructions which are not allowed to be executed at the
16#3602 Continue | Blinking | Keep
same time are executed.

16#3603 Buffermode parameter setting error Continue | Blinking | Keep
16#3604 Errors occur on the motion direction of the function block Continue | Blinking | Keep
16#3605 P1 exceeds the available range Continue | Blinking | Keep
16#3606 P2 exceeds the available range Continue | Blinking | Keep
16#3607 V1 exceeds the available range Continue | Blinking | Keep
16#3608 V2 exceeds the available range Continue | Blinking | Keep
16#3612 It has reached the positive limit. Continue | Blinking | Keep
16#3613 It has reached the negative limit. Continue | Blinking | Keep
16#3614 The servo limit is exceeded. Continue | Blinking | Keep
16#3617 The acceleration exceeds the setting range. Continue | Blinking | Keep
16#3618 The disceleration exceeds the setting range. Continue | Blinking | Keep
16#3619 The station address does not exist. Continue Keep Keep
16#3620 The schedule buffer section of SDO is full. Continue Keep Keep
16#3622 SDO OD data type is not matched. Continue Keep Keep
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16#3623 SDO is overtime. Continue Keep Keep
16#3624 SDO data written error Continue Keep Keep
16#3625 SDO data reading error Continue Keep Keep
16#3626 SDO retry time exceeds the setting range. Continue Keep Keep

Motion network disconnected during the execution of the
16#3800 Continue | Blinking | Keep

instruction.
16#3801 EtherCAT axis error occurs on the motion network Continue | Blinking | Keep
16#3900 Failed to re-connect to the motion network. Continue | Blinking | Keep
16#3904 Motion network master can not read Slave parameters via SDO. Continue | Blinking | Keep
16#3905 Motion network master can not write Slave parameters via SDO. Continue | Blinking | Keep
16#3906 Torque limit setting error in MC_SetTorqueLimit Continue | Blinking | Keep
16#3907 The function is not available for imaginary axes. Continue | Blinking | Keep
16#3909 The motion network is currently executing other network functions. Continue | Blinking | Keep
16#390C Error occurred on the axis during operation. Continue | Blinking | Keep
16#3910 Disengage when the axes are not in engaging state. Continue | Blinking | Keep
16#3911 Software limit error Continue | Blinking | Keep

The value in the input contact of the function block exceeds the
16#3912 Continue | Blinking | Keep

rotary axis range.
16#3913 Synchronization for engagement fails Continue | Blinking | Keep
16#3914 GearlnPos velocity is set too small Continue | Blinking | Keep
16#3915 GearlnPos jerk is set too small Continue | Blinking | Keep
16#3916 GearlnPos engagement time is set too small Continue | Blinking | Keep
1643917 GearlnPos the velocity of the main axis is 0 when the engagement Continue | Blinking | Keep

started
16#3918 The enagement velocity is larger than the AxisVelocityMax Continue | Blinking | Keep
16#3919 | GearInPos the main axis moves in opposite direction Continue | Blinking | Keep
16#3920 GearlnPost the acceleration is set too small. Continue | Blinking | Keep
16#3921 GearlnPosMasterStartDist is out of range. Continue | Blinking | Keep
16#3922 GearlnPos engaging displacement is too small. Continue | Blinking | Keep
16#3923 GearlnPos engaging displacement is too large. Continue | Blinking | Keep

A-31



AH Motion Controller — Motion control Instructions Manual

LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT
GearlnPos the velocity of the main axis starts to change when
16#3924 Continue | Blinking | Keep
engaging started.
16#3950 Capture cannot be used when the pulse speed is beyond 1MHz. Continue Keep Keep
CamCurve wrong input (for example, Concatenate cannot be true
16#3951 Continue Keep Keep
or other parameters are out of range.)
16#3953 Capture uses the same channel number repeatedly. Continue Keep Keep
16#3954 Torque ramp fail to write Continue | Blinking | Keep
16#3955 Torque velocity fail to write Continue | Blinking | Keep
16#3A00 CAM table setting error Continue | Blinking | Keep
16#3A01 Camln master setting error Continue | Blinking | Keep
16#3A02 Camlin CAM table changed too soon Continue | Blinking | Keep
16#3A03 Camln activation mode setting exceeds the available range Continue | Blinking | Keep
16#3A04 Camln start mode setting exceeds the available range Continue | Blinking | Keep
16#3A05 Camln master scaling is set to 0.0 Continue | Blinking | Keep
16#3A06 Camln slave scaling is set to 0.0 Continue | Blinking | Keep
16#3A10 Camln master start position is set too Small. Continue | Blinking | Keep
16#3A13 Camln the velocity is set too small. Continue | Blinking | Keep
16#3A15 Camin jerk is set too small Continue | Blinking | Keep
16#3A16 Camln maximum acceleration is set too small Continue | Blinking | Keep
16#3A17 Camlin Start mode distance is set too small Continue | Blinking | Keep
16#3A18 Camlin Start mode distance is set too large Continue | Blinking | Keep
16#3A19 Too many Camln are wait to start Continue | Blinking | Keep
16#3A20 Master is moving in the negative direction. Continue | Blinking | Keep
16#3A21 Camln is cancelled when it is not in “Camin” state. Continue | Blinking | Keep
16#3D00 EtherCAT ENI file does not match current hardware configuration. Continue | Blinking | Keep
16#3D01 Slave lost in motion network. Continue | Blinking | Keep
16#3D03 EtherCAT DC time is set too small Continue | Blinking | Keep
16#6001 lllegal IP address (SM1107) Continue | Blinking | Keep
16#6002 lllegal netmask address (SM1107) Continue | Blinking | Keep
16#6003 lllegal gateway mask (SM1107) Continue | Blinking | Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT
16#6004 The IP address filter is set incorrectly. (SM1108) Continue | Blinking | Keep
16#6006 The static ARP table is set incorrectly. (SM1108) Continue | Blinking | Keep
16#600D The RJ45 port is not connected. (SM1100) Continue Keep Keep

The length of the data which needs to be sentin a UDP Socket
16#620D Continue Keep Keep
Configuration window is illegal.

There is no response from the remote device after the timeout

16#6212 Continue Keep Keep
period.

16#6213 The data received exceeds the limit. Continue Keep Keep

16#6214 The remote device refuses the connection. Continue Keep Keep

The number of TCP connections reaches the upper limit, or the flag
16#6400 Continue Keep Keep
which is related to the sending of the data is not set to ON.

16#6401 The remote device aborts the connection. Continue Keep Keep

There is no response from the remote device after the timeout

16#6402 Continue Keep Keep
period.

16#6403 The remote IP address used in the applied instruction is illegal. Continue Keep Keep

16#6404 The MODBUS function code not supported is received. Continue Keep Keep

The number of data which will be received is not consistent with the
16#6405 Continue Keep Keep
actual length of the data.

The remote device involved in the data exchange does not
16#6501 Continue OFF OFF
respond after the timeout period. (SM828~SM955)

The remote device involved in the data exchange does not
16#6502 Continue OFF OFF
respond correctly. (SM828~SM955)

16#6700 MODBUS TCP data exchange initialization error Continue Keep Keep
16#6701 MODBUS TCP data exchange timeout Continue Keep Keep
16#6702 MODBUS TCP data receiving error Continue Keep Keep
16#7002 This function is not available for CPU modules. Continue Keep Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

16#7203 Invalid access code Continue Keep Keep
16#7401 Function code error Continue Keep Keep
16#7402 The packet exceeds the max. data length. Continue Keep Keep
16#7407 Non-ASCII characters exist in the command. Continue Keep Keep
16#7408 PLC is in RUN mode Continue Keep Keep
16#740A The CPU memory is being written or failed to be written. Continue Keep Keep
16#740B The Clear or Reset operation is in progress. Continue Keep Keep
16#740C The backplane number in a communication command is incorrect. Continue Keep Keep
16#740D The slot number in a communication command is incorrect. Continue Keep Keep
16#740E Error occurs when the memory is being cleared. Continue Keep Keep
16#740F Communication timeout Continue Keep Keep
16#7410 The function code for responding the instruction is inconsistent. Continue Keep Keep
16#7412 Data cannot be downloaded to CPU becaue SW1 is ON. Continue Keep Keep
16#757D The number of times users can enter the PLC password is 0. Continue Keep Keep
16#757E Incorrect PLC password Continue Keep Keep

The contents of the program downloaded are incorrect.
16#8105 Continue Keep Keep

The program syntax is incorrect.

The contents of the program downloaded are incorrect.
16#8106 Continue Keep Keep

The length of the execution code exceeds the limit.

The contents of the program downloaded are incorrect.
16#8107 Continue Keep Keep

The length of the source code exceeds the limit.

The CPU parameter downloaded is incorrect.
16#8230 Continue | Blinking | Keep

The IP address is illegal.

The CPU parameter downloaded is incorrect.
16#8231 Continue | Blinking | Keep

The netmask address is illegal.
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

The CPU parameter downloaded is incorrect.
16#8232 Continue | Blinking | Keep
The gateway address is illegal.

The CPU parameter downloaded is incorrect.
16#8233 Continue | Blinking | Keep
The IP address filter is set incorrectly.

The CPU parameter downloaded is incorrect.
16#8235 Continue | Blinking | Keep
The static ARP table is set incorrectly.

A CPU parameter downloaded is incorrect. The NTP client service
16#8236 Continue Keep Keep
is set incorrectly.

A CPU parameter downloaded is incorrect. The data exchange by
16#8240 Continue Keep Keep
means of Ethernet is set incorrectly

16#8242 Gcode Data ERROR Continue | Blinking | Keep
16#8243 ECAM Data ERROR Continue | Blinking | Keep
16#8244 ENI Data ERROR Continue | Blinking | Keep
16#8245 EtherCat Data ERROR Continue | Blinking | Keep
16#8246 Axes Parameters Data ERROR Continue | Blinking | Keep
16#8247 External Gcode Data ERROR Continue | Blinking | Keep
16#8522 A module configuration is being scanned. Continue Keep Keep
16#853B An 1/0 module is not configured.(wirte error) Continue Keep Keep
16#853C An 1/0O module does not exist. (wirte error) Continue Keep Keep
16#854B An 1/0O module is not configured. (read error) Continue Keep Keep
16#854C An 1/0O module does not exist. (read error) Continue Keep Keep
16#8572 The checksum of the module configuration table is incorrect. Continue Keep Keep
16#8576 The checksum of the module parameter setting is incorrect. Continue Keep Keep
16#857A The checksum of the module parameter mapping table is incorrect. Continue Keep Keep
16#85E1 An 1/O interrupt number is incorrect. Continue Keep Keep
16#85E2 An 1/O interrupt service routine does not exist. Continue Keep Keep
16#860F System restoration error Continue Keep Keep
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT

16#8611 No memory card exists, or the memory card format is incorrect. Continue Keep Keep
An error occurs when COM1 communicates with slave 19 by

16#9A33 Continue Keep Keep
Modbus.
An error occurs when COM1 communicates with slave 20 by

16#9A34 Continue Keep Keep
Modbus.
An error occurs when COM1 communicates with slave 21 by

16#9A35 Continue Keep Keep
Modbus.

16#9A47 COML1 receives no response from slave 7 by Modbus. Continue Keep Keep

16#9B01 An error occurs when the Modbus connection of COM2 is initialized. Continue Keep Keep
An error occurs when COM2 communicates with slave 1 by

16#9B21 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 2 by

16#9B22 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 3 by

16#9B23 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 4 by

16#9B24 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 5 by

16#9B25 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 6 by

16#9B26 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 7 by

16#9B27 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 8 by

16#9B28 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 9 by

16#9B29 Continue Keep Keep
MODBUS.
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LED indicator
CPU status
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Status BUS
ERROR
FAULT
An error occurs when COM2 communicates with slave 10 by
16#9B2A Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 11 by
16#9B2B Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 12 by
16#9B2C Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 13 by
16#9B2D Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 14 by
16#9B2E Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 15 by
16#9B2F Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 16 by
16#9B30 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 17 by
16#9B31 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 18 by
16#9B32 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 19 by
16#9B33 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 20 by
16#9B34 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 21 by
16#9B35 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 22 by
16#9B36 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 23 by
16#9B37 Continue Keep Keep
MODBUS.
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LED indicator

CPU status
Error code Description
Status BUS
ERROR
FAULT
An error occurs when COM2 communicates with slave 24 by
16#9B38 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 25 by
16#9B39 Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 26 by
16#9B3A Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 27 by
16#9B3B Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 28 by
16#9B3C Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 29 by
16#9B3D Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 30 by
16#9B3E Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 31 by
16#9B3F Continue Keep Keep
MODBUS.
An error occurs when COM2 communicates with slave 32 by
16#9B40 Continue Keep Keep
MODBUS.
16#9B41 COM2 receives no response from slave 1 by MODBUS. Continue Keep Keep
16#9B42 COM2 receives no response from slave 2 by MODBUS. Continue Keep Keep
16#9B43 COM2 receives no response from slave 3 by MODBUS. Continue Keep Keep
16#9B44 COM2 receives no response from slave 4 by MODBUS. Continue Keep Keep
16#9B45 COM2 receives no response from slave 5 by MODBUS. Continue Keep Keep
16#9B46 COM2 receives no response from slave 6 by MODBUS. Continue Keep Keep
16#9B47 COM2 receives no response from slave 7 by MODBUS. Continue Keep Keep
16#9B48 COM2 receives no response from slave 8 by MODBUS. Continue Keep Keep
16#9B49 COM2 receives no response from slave 9 by MODBUS. Continue Keep Keep
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16#9B4A COM2 receives no response from slave 10 by MODBUS. Continue Keep Keep
16#9B4B COM2 receives no response from slave 11 by MODBUS. Continue Keep Keep
16#9B4C COM2 receives no response from slave 12 by MODBUS. Continue Keep Keep
16#9B4D COM2 receives no response from slave 13 by MODBUS. Continue Keep Keep
16#9B4E COM2 receives no response from slave 14 by MODBUS. Continue Keep Keep
16#9B4F COM2 receives no response from slave 15 by MODBUS. Continue Keep Keep
16#9B50 COM2 receives no response from slave 16 by MODBUS. Continue Keep Keep
16#9B51 COM2 receives no response from slave 17 by MODBUS. Continue Keep Keep
16#9B52 COM2 receives no response from slave 18 by MODBUS. Continue Keep Keep
16#9B53 COMB2 receives no response from slave 19 by MODBUS. Continue Keep Keep
16#9B54 COM2 receives no response from slave 20 by MODBUS. Continue Keep Keep
16#9B55 COM2 receives no response from slave 21 by MODBUS. Continue Keep Keep
16#9B56 COM2 receives no response from slave 22 by MODBUS. Continue Keep Keep
16#9B57 COM2 receives no response from slave 23 by MODBUS. Continue Keep Keep
16#9B58 COM2 receives no response from slave 24 by MODBUS. Continue Keep Keep
16#9B59 COM2 receives no response from slave 25 by MODBUS. Continue Keep Keep
16#9B5A COM2 receives no response from slave 26 by MODBUS. Continue Keep Keep
16#9B5B COM2 receives no response from slave 27 by MODBUS. Continue Keep Keep
16#9B5C COM2 receives no response from slave 28 by MODBUS. Continue Keep Keep
16#9B5D COM2 receives no response from slave 29 by MODBUS. Continue Keep Keep
16#9B5E COM2 receives no response from slave 30 by MODBUS. Continue Keep Keep
16#9B5F COM2 receives no response from slave 31 by MODBUS. Continue Keep Keep
16#9B60 COM2 receives no response from slave 32 by MODBUS. Continue Keep Keep
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Analog I/O Modules and Temperature Measurement Modules

LED indicator status

received by the hardware.

Error code Description CPU Module
BUS FAULT | ERROR

The signal received by channel 0 exceeds the range of inputs which can be

16#A000 Blinking
received by the hardware.
The signal received by channel 1 exceeds the range of inputs which can be

16#A001 Blinking
received by the hardware.
The signal received by channel 2 exceeds the range of inputs which can be

16#A002 Blinking
received by the hardware.
The signal received by channel 3 exceeds the range of inputs which can be

16#A003 Blinking
received by the hardware.
The signal received by channel 4 exceeds the range of inputs which can be

16#A004 Blinking
received by the hardware.
The signal received by channel 5 exceeds the range of inputs which can be

16#A005 Blinking
received by the hardware.
The signal received by channel 6 exceeds the range of inputs which can be

16#A006 Blinking
received by the hardware.
The signal received by channel 7 exceeds the range of inputs which can be

16#A007 Blinking
received by the hardware.
The signal received by channel 0 exceeds the range of inputs which can be

16#A400 ON
received by the hardware.
The signal received by channel 1 exceeds the range of inputs which can be

16#A401 ON
received by the hardware.
The signal received by channel 2 exceeds the range of inputs which can be

16#A402 ON
received by the hardware.
The signal received by channel 3 exceeds the range of inputs which can be

16#A403 ON
received by the hardware.
The signal received by channel 4 exceeds the range of inputs which can be

16#A404 ON
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LED indicator status

Error code Description CPU Module
BUS FAULT| ERROR

The signal received by channel 5 exceeds the range of inputs which can be

16#A405 ON
received by the hardware.
The signal received by channel 6 exceeds the range of inputs which can be

16#A406 ON
received by the hardware.
The signal received by channel 7 exceeds the range of inputs which can be

16#A407 ON
received by the hardware.

16#A600 | Hardware failure ON

16#A601 | The external voltage is abnormal. ON
Internal error

16#A602 ON
The CJC is abnormal.
Internal error

16#A603 ON
The factory correction is abnormal.
The signal received by channel 0 exceeds the range of inputs which can be

16#A800 OFF
received by the hardware.
The signal received by channel 1 exceeds the range of inputs which can be

16#A801 OEE
received by the hardware.
The signal received by channel 2 exceeds the range of inputs which can be

16#A802 OEE
received by the hardware.
The signal received by channel 3 exceeds the range of inputs which can be

16#A803 OFF
received by the hardware.
The signal received by channel 4 exceeds the range of inputs which can be

16#A804 OFF
received by the hardware.
The signal received by channel 5 exceeds the range of inputs which can be

16#A805 OFF
received by the hardware.
The signal received by channel 6 exceeds the range of inputs which can be

16#A806 OEE
received by the hardware.
The signal received by channel 7 exceeds the range of inputs which can be

16#A807 OFF

received by the hardware.

*With regard to the errors related to the input signals’ exceeding the range of inputs which can be received by the
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hardware and the conversion values’ exceeding the limits, whether the error code generated is within the range between
16#A000 and 16#A00F, within the range between 16#A400 and 16#A40F, or within the range between
16#A800~16#A80F depends on the LED indicator status defined by users.

AHO2HC-5A/AH04HC-5A

LED indicator status

Error code Description CPU Module

BUS FAULT ERROR
16#A001 The linear accumulation in channel 0 exceeds the range. Blinking
16#A002 The scale set for channel 0 exceeds the range. Blinking
16#A003 The number of cycles set for channel Oexceeds the range. Blinking
16#A004 The comparison value set for channel O exceeds the range. Blinking
16#A005 A limit value set for channel O is incorrect. Blinking
16#A006 The interrupt number set for channel 0 exceeds the range. Blinking
16#A011 The linear accumulation in channel 1 exceeds the range. Blinking
16#A012 The scale set for channel 1 exceeds the range. Blinking
16#A013 The number of cycles set for channel 1 exceeds the range. Blinking
16#A014 The comparison value set for channel 1 exceeds the range. Blinking
16#A015 A limit value set for channel 1 is incorrect. Blinking
16#A016 The interrupt number set for channel 1 exceeds the range. Blinking
16#A021 The linear accumulation in channel 2 exceeds the range. Blinking
16#A022 The scale set for channel 2 exceeds the range. Blinking
16#A023 The number of cycles set for channel 2 exceeds the range. Blinking
16#A024 The comparison value set for channel 2 exceeds the range. Blinking
16#A025 A limit value set for channel 2 is incorrect. Blinking
16#A026 The interrupt number set for channel 2 exceeds the range. Blinking
16#A031 The linear accumulation in channel 3 exceeds the range. Blinking
16#A032 The scale set for channel 3 exceeds the range. Blinking
16#A033 The number of cycles set for channel 3 exceeds the range. Blinking
16#A034 The comparison value set for channel 3 exceeds the range. Blinking
16#A035 A limit value set for channel 3 is incorrect. Blinking
16#A036 The interrupt number set for channel 3 exceeds the range. Blinking
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AHO5PM-5A/AH10PM-5A/AH15PM-5A

LED indicator status

Error code Description CPU Module
BUS FAULT Error
16#A002 The subroutine has no data. Blinking
16#A003 CJ, CJN, and JMP have no matching pointers. Blinking
16#A004 There is a subroutine pointer in the main program. Blinking
16#A005 Lack of the subroutine Blinking
16#A006 The pointer is used repeatedly in the same program. Blinking
16#A007 The subroutine pointer is used repeatedly. Blinking
16#A008 The pointer used in JMP is used repeatedly in different subroutines. Blinking
16#A009 The pointer used in JMP is the same as the pointer used in CALL. Blinking
16#A00A The pointer used in JMP is the same as a subroutine pointer. Blinking
16#A00B Target position (1) of the single speed is incorrect. Blinking
16#A00C Target position (I1) of the single-axis motion is incorrect. Blinking
16#A00D The setting of speed (I) of the single-axis motion is incorrect. Blinking
16#A00E The setting of speed (II) of the single-axis motion is incorrect. Blinking
16#A00F The setting of the speed (Vrr) of returning to zero is incorrect. Blinking
16#A010 The setting of the deceleration (Vcr) of returning to zero is incorrect. Blinking
16#A011 The setting of the JOG speed is incorrect. Blinking
The positive pulses generated by the single-axis clockwise motion are
16#A012 Blinking
inhibited.
The negative pulses generated by the single-axis counterclockwise
16#A013 Blinking
motion are inhibited.
16#A014 The limit switch is reached. Blinking
16#A015 The device which is used exceeds the device range. Blinking
An error occurs when the device is modified by a 16-bit index
16#A017 Blinking
register/32-bit index register.
16#A018 The conversion into the floating-point number is incorrect. Blinking
16#A019 The conversion into the binary-coded decimal number is incorrect. Blinking
16#A01A Incorrect division operation (The divisor is 0.) Blinking
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LED indicator status

Error code Description CPU Module
BUS FAULT Error
16#A01B General program error Blinking
16#A01C LD/LDI has been used more than nine times. Blinking
There is more than one level of nested program structure supported by
16#A01D Blinking
RPT/RPE.
16#A01E SRET is used between RPT and RPE. Blinking
There is no M102 in the main program, or there is no M2 in the motion
16#A01F Blinking
program.
16#A020 The wrong instruction is used, or the device used exceeds the range. Blinking
AH20MC-5A
LED indicator status
Error code Description CPU Module
BUS FAULT ERROR
16#A002 The subroutine has no data. Blinking
16#A003 CJ, CJN, and JMP have no matching pointers. Blinking
16#A004 There is a subroutine pointer in the main program. Blinking
16#A005 Lack of the subroutine Blinking
16#A006 The pointer is used repeatedly in the same program. Blinking
16#A007 The subroutine pointer is used repeatedly. Blinking
16#A008 The pointer used in JMP is used repeatedly in different subroutines. Blinking
16#A009 The pointer used in JMP is the same as the pointer used in CALL. Blinking
16#A00B Target position (1) of the single speed is incorrect. Blinking
16#A00C Target position (1) of the single-axis motion is incorrect. Blinking
16#A00D The setting of speed (1) of the single-axis motion is incorrect. Blinking
16#A00E The setting of speed (II) of the single-axis motion is incorrect. Blinking
16#A00F The setting of the speed (Vrr) of returning to zero is incorrect. Blinking
16#A010 The setting of the deceleration (Vcgr) of returning to zero is incorrect. Blinking
16#A011 The setting of the JOG speed is incorrect. Blinking
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LED indicator status
Error code Description CPU Module
BUS FAULT | ERROR
The positive pulses generated by the single-axis clockwise motion are
16#A012 Blinking
inhibited.
The negative pulses generated by the single-axis counterclockwise
16#A013 Blinking
motion are inhibited.
16#A014 The limit switch is reached. Blinking
16#A015 The device which is used exceeds the device range. Blinking
An error occurs when the device is modified by a 16-bit index
16#A017 Blinking
register/32-bit index register.
16#A018 The conversion into the floating-point number is incorrect. Blinking
16#A019 The conversion into the binary-coded decimal number is incorrect. Blinking
16#A01A Incorrect division operation (The divisor is 0.) Blinking
16#A01B General program error Blinking
16#A01C LD/LDI has been used more than nine times. Blinking
There is more than one level of nested program structure supported by
16#A01D Blinking
RPT/RPE.
16#A01E SRET is used between RPT and RPE. Blinking
16#A01F Incorrect division operation (The divisor is 0.) Blinking
16#A020 The wrong instruction is used, or the device used exceeds the range. Blinking

AH10EN-5A / AH15EN-5A

LED indicator status

Error code Description CPU Module
BUS FAULT Error

16#A001 The IP address of host 1 conflicts with another system on the network. Blinking
16#A002 The IP address of host 2 conflicts with another system on the network. Blinking
16#A003 DHCP for host 1 fails. Blinking
16#A004 DHCP for host 2 fails. Blinking
16#A401 Hardware error ON

16#A402 The initialization of the system fails. ON
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AH10SCM-5A / AH15SCM-5A

LED indicator status
Error code Description CPU Module
BUS FAULT ERROR
16#A002 The setting of the UD Link is incorrect, or the communication fails. Blinking
16#A401 Hardware error ON
16#A804 The communication through the communication port is incorrect. OFF
16#A808 MODBUS communication error OFF

AH10DNET-5A

LED indicator status
Error code Description CPU Module
BUS FAULT MS NS
The node ID of AHLODNET-5A is the same as other node The red The green The red
16#A0FO0
ID on the network, or exceeds the range. light blinks. | light blinks. | lightis ON.
The red The green The green
16#A0F1 No slave is put on the scan list of AHLODNET-5A.
light blinks. | light blinks. | lightis ON.
The red The red The red
16#A0F2 The working voltage of AHLODNET-5A is low.
light blinks. | light blinks. | light blinks.
The red The orange | The orange
16#A0F3 AH10DNET-5A enters the test mode.
light blinks. | lightis ON. | lightis ON.
The red The green The red
16#A0F4 The bus of AHLIODNET-5A is switched OFF.
light blinks. | lightis ON. | lightis ON.
AH10DNET-5A detects that there is no network power The red The red The red
16#A0F5
supply to the DeviceNet. light blinks. | light blinks. | lightis ON.
Something is wrong with the internal memory of The red The red The green
16#A0F6
AH10DNET-5A. light blinks. | lightis ON. | light blinks.
Something is wrong with the data exchange unit of The red The red The green
16#A0F7
AH10DNET-5A. light blinks. | lightis ON. | light blinks.
The red The red The green
16#A0F8 The product ID of AHIODNET-5A is incorrect.
light blinks. | lightis ON. | light blinks.
An error occurs when the data is read from
The red The red The red
16#A0F9 AH10DNET-5A, or when the data is written into
light blinks. | lightis ON. | lightis ON.
AH10DNET-5A.
The node ID of AHLIODNET-5A is the same as that of the The red The green The red
16#A0FA
slave set in the scan list. light blinks. | lightis ON. | lightis ON.
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LED indicator status
Error code Description CPU Module
BUS FAULT MS NS
The data exchange between AH10DNET and AH CPU The red The green The green
16#A0FB
failed. light blinks. | lightis ON. | lightis ON.
Errors occur in the slaves, on the module of an
The red The red The green
16#A0FC AHRTU-DNET backplane, or on the AHRTU-DNET
light blinks. | light blinks. | lightis ON.
backplane connection.
AH10PFBM-5A
Error LED indicator status
code Description CPU MODULE
BUS FAULT RUN SYS DP
The red The green The green
16#A001 | The master is not set. |-irhhet g{iﬁin
light blinks. | lightis ON. | lightis ON. | "9 S
The red The green The green The green
16#A003 | The master station enters the test mode.
light blinks. | lightis ON. | lightis ON. | lightis ON.
16#A005 | Atimeout occurs when chips inside the The red Thegreen | Thegreen | The green
master station communicate. light blinks. | lightis ON. | lightis ON. | lightis ON.
16#Ac0s | Atimeout occurs when AH10PFBM-5A Thered | Thegreen | Thegreen | The green
exchanges data exchange with a PLC. light blinks. | lightis ON. | lightis ON. | lightis ON.
16#a402 | The PLC does not assign the I/0 mapping The red Thegreen | Thegreen | The green
area to the master. lightis ON. | lightis ON. | lightis ON. | lightis ON.
The red The green The green The green
16#A404 | Master initializing error
lightis ON. | lightis ON. | lightis ON. | lightis ON.
The red The green The green The green
16#A406 | Internal storage unit error
lightis ON. | lightis ON. | lightis ON. | lightis ON.
The red The green The green The green
16#A407 | Data exchange unit error
lightis ON. | lightis ON. | lightis ON. | lightis ON.
The red The green The green The green
16#A408 | Master serial number detection error
lightis ON. | lightis ON. | lightis ON. | lightis ON.
The master detects that all the slaves are The red OFF The green | the red light
offline. light is ON. lightisON. | IS ON.
16#A4E2
The master detects that some of the slaves The red The green | the red light
are offline o OFF o blinks
) light is ON. light is ON. '
The master detects that an error occurs in The red The green | Thegreen | The green
16#A4EG the module connected to AHRTU-PFBS-5A
" | lightis ON. | lightis ON. | lightis ON. | lightis ON.
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AH10PFBS-5A

LED indicator status
Error code Description CPU MODULE
BUS FAULT RUN NET
164A4F0 | The node address of AH10PFBS-5A exceeds the valid Thered lightis| The green | The green
range. ON. lightis ON. | lightis ON.
The red lightis| The green The green
16#AAF1 | Internal hardware error
ON. lightis ON. | lightis ON.
The red lightis| The green The green
16#AAF2 | Parameter error
ON. lightis ON. | lightis ON.
The red lightis| The green The green
16#A4F3 | Configuration error
ON. lightis ON. | lightis ON.
The red lightis| The green The green
16#A4F4 | GPIO detection error
ON. lightis ON. | lightis ON.
The red lightis| The green The green
16#A4F5 | AH10PFBS-5A enters the mode of factory test.
ON. lightis ON. | lightis ON.
1. AH10PFBS-5A has not been connected to the
PROFIBUS-DP network. The red lightis| The green | The red light
16#A4F6 | 2. PROFIBUS-DP master has not configured AHIOPFBS-5A o is ON.
slave or the configured node address of AHLIOPFBS-5A is ON. light is ON.
inconsistent with that of the actually connected one.

AH10COPM-5A

LED indicator status
Error code Description CPU Module
BUS FAULT | ERROR
The red
AH10COPM-5A does not send a heartbeat message after a set period of light
16#A0B0O Blinking
time. flashes
twice.
The length of a PDO that a slave station sends is not the same as the
16#A0B1 Blinking OFF
length of the PDO set in the node list.
The red
The master station selected does not send a node guarding message light
16#A0B2 Blinking
after a set period of time. flashes
twice.
16#A0EO AH10COPM-5A receives an emergency message from a slave station. Blinking OFF
The length of a PDO that a slave station sends is not the same as the
16#A0E1 Blinking OFF
length of the PDO set in the node list.
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LED indicator status

Error code Description CPU Module
BUS FAULT ERROR
16#A0E2 AH10COPM-5A does not receive a PDO from a slave station. Blinking OFF
16#A0E3 An automatic SDO is not downloaded successfully. Blinking OFF
16#A0E4 A PDO parameter is not set successfully. Blinking OFF
16#A0ES5 A key parameter is set incorrectly. Blinking OFF
The actual network configuration is not the same as the network
16#A0E6 Blinking OFF
configuration set.
The red
The control of the errors in a slave station is not sent after a set period of light
16#A0E7 Blinking
time. flashes
twice.
16#A0E8 The master station address is the same as a slave station address. Blinking OFF
16#A0F1 No slave station is added to the node list in CANopen builder. Blinking OFF
16#A0F3 An error occurs in AHIOCOPM-5A. Blinking OFF
The red
16#A0F4 The bus used is off. Blinking lightis
ON.
16#A0F5 The node address of AHI0COPM-5A is set incorrectly. Blinking OFF
16#A0F6 Internal error: An error occurs in the manufacturing process in the factory. Blinking OFF
16#A0F7 Internal error: GPIO error Blinking OFF
16#A0F8 Hardware error Blinking OFF
16#A0F9 Low voltage Blinking OFF
16#A0FA An error occurs in the firmware of AHI0COPM-5A. Blinking OFF
16#A0FB The transmission registers in AHL0COPM-5A are full. Blinking OFF
16#A0FC The reception registers in AHLI0COPM-5A are full. Blinking OFF
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A.2.2. Error Codes and Troubleshooting

AHXXEMC-5A

You can get the corrective actions from the tables below according to the error codes.
ERROR Indicator ON

Error Code Description Corrective action
The program in the PLC is
16#000B Download the program again.
damaged.
16#000D The CPU parameters are damaged. Reset the CPU parameter, and download it.
The access to the memory in the Download the program or parameters again. If the problem
16#0010
CPU is denied. still occurs, please contact the manufacturer.
16#0011 The PLC ID is incorrect. (SM9) Please check the PLC ID.
The PLC password is incorrect.
16#0012 Please check the PLC password.
(SM9)
The contents of the system backup file are incorrect, or the
file does not exist in the path specified. If the file exists and
the procedure of restoring the system can not be executed,
The procedure of restoring the
16#0014 please back up the system again. If the error still occurs,
system can not be executed. (SM9)
please contact the manufacturer. (You can refer to AH
Motion Controller — Operation Manual for more details
about using memory cards)
The module table stored in the CPU module is incorrect.
The module table is incorrect. Compare the module table in HWCONFIG with the actual
16#0015
(SM10) module configuration, and download the module table
again.
The module setting stored in the CPU module is incorrect.
Check whether the version of the module inserted in the
The module setting is incorrect.
16#0016 slot is the same as the version of the module in
(SM10)
HWCONFIG. After the version of the module is updated,
users can download the module setting again.
The data register stored in the CPU module exceeds the
The data register exceeds the device range. Check whether the module parameter in
16#0017

device range. (SM10)

HWCONFIG is correct, and download the module

parameter again.
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Error Code Description Corrective action

Set the CPU parameter in HWCONFIG again, and
16#001B Timed interrupt O is set incorrectly.
download the CPU parameter again.

Set the CPU parameter in HWCONFIG again, and
16#001C Timed interrupt 1 is set incorrectly.
download the CPU parameter again.

Set the CPU parameter in HWCONFIG again, and
16#001D Timed interrupt 2 is set incorrectly.
download the CPU parameter again.

Set the CPU parameter in HWCONFIG again, and

16#001E Timed interrupt 3 is set incorrectly.
download the CPU parameter again.
The watchdog timer is set Set the CPU parameter in HWCONFIG again, and
16#001F
incorrectly. download the CPU parameter again.

The setting of the fixed scan time is Set the CPU parameter in HWCONFIG again, and
16#0020
incorrect. download the CPU parameter again.

The setting of the fixed scan time is Set the CPU parameter in HWCONFIG again, and
16#0021
incorrect. download the CPU parameter again.

The CPU parameter downloaded to
16#0022 Download the CPU parameter again.
the PLC is incorrect.

CPU parameters setting error. The
Adjust the CPU parameters setting in HWCONFIG and
16#0023 state of Y devices when the CPU is
download it to PLC again.
set from STOP to RUN is incorrect

The Communication Ratio box in

the Communication Loading of Scan
Reset the CPU or set the CPU to the default settings, and
16#0026 Time (%) section in the PLC
download the program and parameters again.
Parameter Setting window is set

incorrectly.

The latching auxiliary relay range Reset the CPU or set the CPU to the default settings, and
16#0027

which is set is incorrect. download the program and parameters again.

The latching data register range Reset the CPU or set the CPU to the default settings, and
16#0028

which is set is incorrect. download the program and parameters again.

The latching timer range which is Reset the CPU or set the CPU to the default settings, and
16#0029

set is incorrect. download the program and parameters again.
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Error Code Description Corrective action
The latching counter range which is Reset the CPU or set the CPU to the default settings, and
16#002A
set is incorrect. download the program and parameters again.
The latching 32-bit counter range Reset the CPU or set the CPU to the default settings, and
16#002B
which is set is incorrect. download the program and parameters again.
After users reset the CPU module or restore it to the factory
The memories in the latched special
16#0050 setting, they can download the program and the parameter
auxiliary relays are abnormal.
again.
After users reset the CPU module or restore it to the factory
The latched special data registers
16#0051 setting, they can download the program and the parameter
are abnormal.
again.
After users reset the CPU module or restore it to the factory
The memories in the latched
16#0052 setting, they can download the program and the parameter
auxiliary relays are abnormal.
again.
After users reset the CPU module or restore it to the factory
16#0053 The latched timers are abnormal. setting, they can download the program and the parameter
again.
After users reset the CPU module or restore it to the factory
16#0054 The latched counters are abnormal. setting, they can download the program and the parameter
again.
After users reset the CPU module or restore it to the factory
The latched 32-bit counters are
16#0055 setting, they can download the program and the parameter
abnormal.
again.
After users reset the CPU module or restore it to the factory
The memories in the latched timers
16#0056 setting, they can download the program and the parameter
are abnormal.
again.
After users reset the CPU module or restore it to the factory
The memories in the latched
16#0057 setting, they can download the program and the parameter
counters are abnormal.
again.
After users reset the CPU module or restore it to the factory
The memories in the latched 32-bit
16#0058 setting, they can download the program and the parameter

counters are abnormal.

again.
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Error Code Description Corrective action

After users reset the CPU module or restore it to the factory
The latched data registers are
16#0059 setting, they can download the program and the parameter
abnormal.
again.

After users reset the CPU module or restore it to the factory
The latched working registers are
16#005A setting, they can download the program and the parameter
abnormal.
again.

ERROR Indicator Blinking

Error Code Description Corrective action

1. Check the setting of the watchdog timer in
Scan timeout
16#000A HWCONFIG.
(SM8: The watchdog timer error)
2. Check whether the program causes the long scan time

The program downloaded to the PLC is After users compile the program again, they can
16#000C
incorrect. download the program again.

The program or the parameter is being
After the program or the parameter is downloaded to the
16#000E downloaded, and therefore the PLC can
PLC, users can try to run the PLC.
not run.

Retry the connection. If the error still occurs, please
16#0018 The serial port is abnormal. (SM9)
contact the factory.

Retry the connection. If the error still occurs, please
16#0019 The USB is abnormal. (SM9)
contact the factory.

The contents of the system backup file
16#001A Create the system backup file again.
(.dup file) are incorrect.

1. Check the program and the related special data

The communication setting of COM1 is registers.
16#0033
incorrect. (SM9) 2. Set the communication port parameter for the CPU
module in HWCONFIG again.
1. Check the program and the related special data
The setting of the station address of registers.
16#0034
COML1 is incorrect. (SM9) 2. Set the communication port parameter for the CPU

module in HWCONFIG again.
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Error Code Description Corrective action
1. Check the program and the related special data
The setting of the communication type of registers.
16#0035
COML1 is incorrect. (SM9) 2. Set the communication port parameter for the CPU
module in HWCONFIG again.
1. Check the program and the related special data
The communication setting of COM2 is registers.
16#0038
incorrect. (SM9) 2. Set the communication port parameter for the CPU
module in HWCONFIG again.
1. Check the program and the related special data
The setting of the station address of registers.
16#0039
COM2 is incorrect. (SM9) 2. Set the communication port parameter for the CPU
module in HWCONFIG again.
1. Check the program and the related special data
The setting of the communication type of registers.
16#003A
COM2 is incorrect. (SM9) 2. Set the communication port parameter for the CPU
module in HWCONFIG again.
1. Check whether the memory card is normal, and
whether the capacity of the memory card is large
An error occurs when the system is
16#0066 enough.
backed up.
2. Retry the backup procedure. If the error still occurs,
please contact the factory.
The size of the PLC parameters restored
16#0067 exceeds the size of the PLC parameters | The error code is appeared to indicate alarm only.
of the CPU module.
1. Compile the program again, and download the
There is no END in the program in the program again.
16#2000
PLC. (SM5) 2. Reinstall ISPSoft, compile the program again, and
download the program again.
The program is incorrect. There is a Check the program, compile the program again, and
16#2001
syntax error. download the program again.
Check the program, compile the program again, and
16#2002 GOEND is used incorrectly. (SM5)

download the program again.

A-54




Appendix 6. Data Type Unit:

Enum

Error Code Description Corrective action
The devices used in the program exceed | Check the program, compile the program again, and
16#2003
the range. (SMO/SM5) download the program again.
The part of the program specified by the
Check the program, compile the program again, and
16#2004 label used in CJ/IMP is incorrect, or the
download the program again.
label is used repeatedly. (SM0/SM5)
The N value used in MC is not the same
as the corresponding N value used in
Check the program, compile the program again, and
16#2005 MCR, or the number of N values used in
download the program again.
MC is not the same as the number of N
values used in MCR. (SM5)
The N values used in MC do not start
Check the program, compile the program again, and
16#2006 from 0, or the N values used in MC are
download the program again.
not continuous. (SM5)
The operands used in ZRST are not used | Check the program, compile the program again, and
16#2007
properly. (SM5) download the program again.
Check the program, compile the program again, and
16#200A Invalid instruction (SM5)
download the program again.
The operand n or the other constant Check the program, compile the program again, and
16#200B
operands exceed the range. (SMO/SM5) | download the program again.
Check the program, compile the program again, and
16#200C The operands overlap. (SM0O/SM5)
download the program again.
An error occurs when the binary number
Check the program, compile the program again, and
16#200D is converted into the binary-coded
download the program again.
decimal number. (SM0/SM5)
The string does not end with 0x00. Check the program, compile the program again, and
16#200E
(SMO/SMb) download the program again.
The instruction does not support the Check the program, compile the program again, and
16#200F

modification by an index register. (SM5)

download the program again.
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Error Code Description Corrective action
1. The instruction does not support the
device.
2. Encoding error Check the program, compile the program again, and
16#2010
3. The instruction is a 16-bit instruction, download the program again.
but the constant operand is a 32-bit
code. (SM5)
The number of operands is incorrect. Check the program, compile the program again, and
16#2011
(SMb) download the program again.
Check the program, compile the program again, and
16#2012 Incorrect division operation (SMO/SM5).
download the program again.
The value exceeds the range of values
Check the program, compile the program again, and
16#2013 which can be represented by the
download the program again.
floating-point numbers. (SM0/SM5)
The task designated by TKON/TKOFF is | Check the program, compile the program again, and
16#2014
incorrect, or exceeds the range. (SM5) download the program again.
There are more than 32 levels of nested
Check the program, compile the program again, and
16#2015 program structures supported by CALL.
download the program again.
(SMO0)
There are more than 32 levels of nested
Check the program, compile the program again, and
16#2016 program structures supported by
download the program again.
FOR/NEXT. (SMO/SM5)
The number of times FOR is used is
Check the program, compile the program again, and
16#2017 different from the number of times NEXT
download the program again.
is used. (SM5)
1. Compile the program again, and download the
There is a label after FEND, but there is
program again.
16#2018 no SRET. Or there is SRET, but there is
2. Reinstall ISPSoft, compile the program again, and
no label. (SM5)
download the program again.
1. Compile the program again, and download the
The interrupt task is not after FEND. program again.
16#2019
(SM5) 2. Reinstall ISPSoft, compile the program again, and
download the program again.
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Error Code Description Corrective action
1. Compile the program again, and download the
program again.
16#201A IRET/SRET is not after FEND. (SM5)
2. Reinstall ISPSoft, compile the program again, and
download the program again.
There is an interrupt task, but there is no | 1. Compile the program again, and download the
IRET. program again.
16#201B
There is IRET, but there is not interrupt 2. Reinstall ISPSoft, compile the program again, and
task. (SM5) download the program again.
1. Compile the program again, and download the
End is not at the end of the program. program again.
16#201C
(SMb5) 2. Reinstall ISPSoft, compile the program again, and
download the program again.
1. Compile the program again, and download the
There is CALL, but there is no MAR. program again.
16#201D
(SMb5) 2. Reinstall ISPSoft, compile the program again, and
download the program again.
Check the usage of the instruction and the setting of the
The function code used in MODRW is operands. Please refer to the explanation of the
16#201E
incorrect. (SM102/SM103) instruction MODRW in AH500 Programming Manual for
more information.
Check the usage of the instruction and the setting of the
The length of the data setin MODRW is | operands. Please refer to the explanation of the
16#201F
incorrect. (SM102/SM103) instruction MODRW in AH500 Programming Manual for
more information.
The communication command received
Check whether the slave supports the function code and
16#2020 by using MODRW is incorrect.
the specified operation.
(SM102/SM103)
The checksum of the command received | 1. Check whether there is noise, and retry the sending of
16#2021 by using MODRW is incorrect. the command.
(SM102/SM103) 2. Check whether the slave operates normally.
The format of the command used in
Make sure that the format of the command conforms to
16#2022 MODRW does not conform to the ASCII

format. (SM102/SM103)

the ASCII format.
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does not exist.

Error Code Description Corrective action
There is a communication timeout when | Check whether the slave operates normally, and whether
16#2023
MODRW is executed. (SM102/SM103) the connection is normal.
1. Check the program and the related special data
The setting value of the communication
registers.
16#2024 timeout is invalid when RS is executed.
2. Set the communication port parameter for the CPU
(SM102/SM103)
module in HWCONFIG again.
There is a communication timeout when | Check whether the slave operates normally, and whether
16#2025
RS is executed. (SM102/SM103) the connection is normal.
The interrupt number used in RS is Check whether the the interrupt service routine used in
16#2026
incorrect. RS is downloaded.
Please refer to AH500 Programming Manual, and check
16#2027 The execution of FWD is abnormal.
the instruction FWD.
Please refer to AH500 Programming Manual, and check
16#2028 The execution of REV is abnormal.
the instruction REV.
Please refer to AH500 Programming Manual, and check
16#2029 The execution of STOP is abnormal.
the instruction STOP.
Please refer to AH500 Programming Manual, and check
16#202A The execution of RSDT is abnormal.
the instruction RSDT.
Please refer to AH500 Programming Manual, and check
16#202B The execution of RSTEF is abnormal.
the instruction RSTEF.
I/O interrupt service routine O does not
Download I/O interrupt service routine 0 (I/O interrupt 0)
16#202C exist.
I I |
Download I/O interrupt service routine 31 (I/O interrupt
16#204B I/O interrupt service routine 31 does not
31)
exist.
External interrupt service routine 40 does | Download external interrupt service routine 40 (external
16#2054 not exist. interrupt 40)
I I I
16#2127 External interrupt service routine 251 Download external interrupt service routine 251 (external

interrupt 251)
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Error Code Description Corrective action
An action in a sequential function chart is
Check whether qualifiers related to time are duplicated
16#2128 incorrectly assigned qualifiers related to
when setting SFC action.
time.(SMO/SM1)
The modifier R is assigned to an action in
Check whether there are conflict settings between
16#2129 a sequential function chart incorrectly.
properties when setting SFC action.
(SM0/SM1)
Cause: the E-CAM number has been input in the
1643040 Data in E-CAM exceeds the setting function block but it exceeds the setting range
range or does not exist. Action: modify the E-CAM number and set it within the
setting range
Input parameters exceed the available Check whether the input parameters exceed the
16#3100
setting range. available setting range.
An error occurs in a sub-function block
16#3102 Re-execute the function block instruction.
inside the function block.
The distance between the detecting
Check whether the positions of the detecting sensors are
16#3103 sensors used for identifying exeptional
correct.
bags is a negative value.
Cause: the instruction is executed again when Done is
Phasing is executed again before the
16#3104 still False.
previous phasing is completed.
Action: re-execute the instruction again.
Superimposing is executed again before | Cause: the instruction is executed again when Done is
16#3105 the previous superimposing is still False.
completed. Action: re-execute the instruction again.
Cause: the master axis moves too fast to allow the
Chain position compensation is triggered | previous compensation to be finished. In this case, the
16#3106 before the previous compensation is compensation is triggered again.
completed. Action: adjust all packaging related parameters
according to the application requirements.
Cause: the master axis moves too fast to allow the
Film axis position compensation is previous compensation to be finished. In this case, the
16#3107 triggered before the previous compensation is triggered again.

compensation is completed.

Action: adjust all packaging related parameters

according to the application requirements.
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Error Code

Description

Corrective action

16#3108

Knife position compensation is triggered
before the previous compensation is

completed.

Cause: the master axis moves too fast to allow the
previous compensation to be finished. In this case, the
compensation is triggered again.

Action: adjust all packaging related parameters

according to the application requirements..

16#3405

A negative or 0 is given to Velocity.

Cause: the value given to Velocity is negative or 0.
Action: set the velocity to a positive value and

re-execute the instruction.

16#340A

Homing mode setting error.

Cause: homing mode is not set to a value between 1 and
35.
Action: set homing mode to a value between 1 and 35

and re-execute the instruction.

16#340B

Target distance is 0.

Cause: target distance of this instruction is not set to 0.
Action: set target distance to a positive value and

re-execute the instruction.

16#3410

User unit setting error; or the output

pulse type setting error.

Cause: user unit setting of this instruction is not set to
0~2.
Action: set the user unit to 0~2 and re-execute the

instruction.

16#3411

Velocity factor overrides setting error.

Cause: velocity factor of this instruction is not set to
0~500.
Action: set the velocity factor to 0~500 and re-execute

the instruction.

16#3419

Master axis position is negative value.

Cause: master axis position is set to a negative value or
0.
Action: set the master axis position to a positive value

and re-execute the instruction.

16#341B

Maxmimum speed setting error.

Cause: maxmimum speed is not set to1~1,000,000.
Action: set the maxmimum speed to 1~1,000,000 and

re-execute the instruction.

16#343B

Error occurred in the other axis of the
group

Cause: error occurred in the other axis of the group
Action: use DFB_GroupReset to clear the error code
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Error Code

Description

Corrective action

16#3461

The required communication parameters

for PDO settings are not specified

Cause: the required communication parameters for PDO
settings are not specified when the function block is in
execution.

Action: re-execute ECAT Builder and specify the

required parameters for the function block.

16#3500

The axis is not in the ready state.

Cause: the axis is busy
Action: stop the current operation or wait till the
operation stops

16#3502

The position is not allowed for setup.

Cause: the target position of the function block exceeds
the software limit or an axis of rotation or the position is
an illegal one.

Action: set up a new target position

16#3506

The axis is in “Coordinated”

Cause: the axis is in “Coordinated” when MC_stop is
executed.

Action: confirm that Execute =Fasle and Done=True in
MC_Stop. Use DFB_GroupReset to reset the axis to
“Standby” and use DFB_GroupDisable to disable the

group motion.

16#3507

The axis is in “ErrorStop”

Cause: The axis is in “ErrorStop” when the instruction is
executed.

Action: use MC_Reset to reset the axis error status.

16#3508

The axis is not in “Standstill*

Cause: the axis is not in “Standstill” when the instruction
is executed.
Action: execute MC_Reset and confirm is the axis is in

“Standstill”

16#3509

The axis is in the “Stopping*“ state

Cause: the axis is in the “Stopping® state.
Action: close the MC_Stop function block and have the
state go back to Standstill

16#350B

The acceleration time for the axis is too
short.

Cause: the accleration time for the axis is set too short.
Action: adjust the accleration or increase the time to
acclerate for the axis.

16#350C

The deceleration time for the axis is too
short.

Cause: the deceleration time for the axis is set too short.
Action: adjust the deceleration or increase the time to
decelerate for the axis.

16#350D

The E-CAM data exceeds the to-read
range

Cause: the to-read data length exceeds the setting
range
Action: adjust the to-read data length (1~256)
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Error Code

Description

Corrective action

16#350E

The E-CAM data exceeds the to-be
written range.

Cause: the to-read data length exceeds the setting
range
Action: adjust the to-read data length (1~256)

16#350F

The axis is in the “Synchronized*” state.

Cause: the axis is in the “Synchronized” state when the
MC_SetOverride is started
Action: do not have the axis in the “Synchronized"” state

16#3526

Error occurs in the previous movement
of the axis

Cause: error occurs in the axis
Action: clear error

16#3600

The state of axis is incorrect.

Cause: the axis is not in the ready state to execute the
instruction.

Action: this error will cause the axis state to be in
ErrorStop; users need to execute MC_Reset to have the
axis state back to StandStill. Check the state description

and see if there are any contradictions.

16#3601

The limit of the number of buffering

instructions is reached

Cause: the number of buffering instructions (with buffer
mode enabled) reached 20.

Action: 1. The error status will lead the axis to
“ErrorStop”. In this case, execute MC_Reset to set the
axis back to “Standstill”. 2. Make sure the total number of
buffering instructions is less than 20 before executing

current instruction.

16#3602

A multiple instructions which are not
allowed to be executed at the same time

are executed.

Cause: the instruction is executed when another
instruction is in execution at the same time. (Both do not
support simultaneously execution)

Action: use MC_Reset to clear the axis error, and set the

axis state to “StandStill.”

16#3603

Buffermode parameter setting error

Cause: the set value in Buffermode is not valid.
Action:use MC_Reset to clear the axis error, and specify

the input parameters again.

16#3604

Errors occur on the motion direction of

the function block

Cause: the moving direction of the axis is not correct.
Action: use MC_Reset to clear the axis error, and

specify the input parameters again.
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Error Code

Description

Corrective action

16#3605

P1 exceeds the available range

Cause: the target position is not specified with an
available value.
Action: use MC_Reset to clear the axis error, and

specify the input parameters again.

16#3606

P2 exceeds the available range

Cause: the target position is not specified with an
available value.
Action: use MC_Reset to clear the axis error, and

specify the input parameters again.

16#3607

V1 exceeds the available range

Cause: the target velocity is not specified with an
available value.
Action: use MC_Reset to clear the axis error, and

specify the input parameters again.

16#3608

V2 exceeds the available range

Cause: the target velocity is not specified with an
available value.
Action: use MC_Reset to clear the axis error, and

specify the input parameters again.

16#3612

It has reached the positive limit.

Cause: positive limit is reached.
Action: use MC_Reset to clear the axis error, and move

the position potively or negatively to the proprer position.

16#3613

It has reached the negative limit.

Cause: negative limit is reached.
Action: use MC_Reset to clear the axis error, and move

the position potively or negatively to the proprer position.

16#3614

The servo limit is exceeded.

Cause: the sevo drive limit is reached.
Action: use MC_Reset to clear the axis error, and move

the position potively or negatively to the proprer position.

16#3617

The acceleration exceeds the setting
range.

Cause: when executing, the acceleration exceeds the
maximum acceleration value, or buffering exceeds the
maximum acceleration value.

Action: set up the function block or the acceleration
value

16#3618

The deceleration exceeds the setting
range.

Cause: : when executing, the acceleration exceeds the
maximum deceleration value, or buffering exceeds the
maximum deceleration value.

Action: set up the function block or the deceleration
value
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Error Code Description Corrective action
Motion network disconnected during the | Check whether the network cable is detached or the
16#3800
execution of the instruction. network is disconnected.
Cause: the motion axis reports an alarm or an error
during the motion.
EtherCAT axis error occurs on the motion
16#3801 Action: read the axis states and errors by using related
network
function blocks, and reset the axis error by using
MC_Reset.
Cause: After the motion network is reset, the CPU cannot
re-connect to the motion network.
Failed to re-connect to the motion
16#3900 Action: 1. Check whether the network cable is detached
network.
or the network is disconnected. 2. Check whether the
connected servo drive is powered on.
Check whether the parameter reading settings of Group
Motion network master can not read
16#3904 and Parameter matches the available range of the servo
Slave parameters via SDO.
drive.
1. Check whether the parameter writing settings of Group
and Parameter matches the available range of the servo
Motion network master can not write
16#3905 drive.
Slave parameters via SDO.
2. Check whether the specified values to be written are
within the available setting range for the parameters.
Cause: the specified value for PositiveValue or
NegtiveValue is invalid.
Torque limit setting error in
16#3906 Action: Check whether the specified value for
MC_SetTorqueLimit
PositiveValue or NegtiveValue is within available setting
range of the servo drive.
1643907 The function is not available for Cause: the function is not for imaginary axis.
imaginary axes. Action: change the imaginary axis to the real axis
The motion network is currently Check the read/write status of SDO to see if the motion
16#3909
executing other network functions. network is executing other network functions.
Cause: Axis error occurs during the movement.
. . Action: the system will send the function block with the
16#390C Axis error occurs during the movement. . 4
axis state back and users can learn what the error code
is and then use MC_Rest to clear this error.
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Error Code Description Corrective action
Cause: not executing the mc_gearin, mc_gearinpos,
Cancel the engagement when there is mc_combineaxes, but to execute mc_gearout
16#3910 9ag Action: when the axis does not execute mc_gearin,
no engagement. . . N
mc_gearinpos, mc_combineaxes, do not execute
mc_gearout
Cause: the axis reached the software limit.
Action: use MC_Reset to clear the error and use
16#3911 Software limit error MC_MoveAbsolute, MC_MoveRelative,
MC_MoveVelocity or DFB_MPG to move the axis back to
the proper range.
Cause: The input contact of the funciton block exceeds
1643912 The input contact of the funciton block | the axis of rotation range
exceeds the axis of rotation range Action: modify the input to have it within the axis of
rotation range
Cause: before completing the engagement, the velocity
N . of the main axis has changed
16#3913 . .
Synchronization for engagement fails Action: before completing the engagement, do not
change the velocity of the main axis
Cause: maximum velocity of GearlnPos has set too
16#3914 GearlnPos velocity is set too small small
Action: set a bigger maximum velocity
S Cause: maximum jerk of GearlnPos has set too small
16#3915 GearlnPos jerk is set too small . im ) . )
Action: set a bigger maximum jerk
1643916 GearlnPos engagement time is settoo | Cause: GearInPos engagement time too short
small Action: increase the MasterStartDistance
. . . Cause: GearlnPos the velocity of the main axis is 0
GearlnPos the velocity of the main axis
16#3917 is 0 when the engagement started when the engagement started
gag Action: not to set the velocit of the main axis 0
i Cause: The enagement velocity is larger than the
The enagement velocity is larger than . .
16#3918 the AxisVelocityMax AxisvelocityMax
y Action: modify the maximum of the axis velocity
Cause: GearInPos the main axis moves in opposite
1643919 GearlnPos the main axis moves in direction
opposite direction Action: make the main axis and the auxiliary axis move
in the same direction
Cause: the acceleration or deceleration is set too small
16#3920 GearlnPos acceleration is set too small o . .
Action: increase the acceleration or deceleration
Cause: MasterStartDist setting out of range
16#3921 GearlnPosMasterStartDist out of range | Action: check the starting and ending position of the
enagement
GearlnPos slave svnchnoization Cause: SlaveSyncPosition is set too small
16#3922 y Action: increase the setting value of SlaveSyncPosition,

position is set too small

or increase the acceleration or deceleration
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small

Error Code Description Corrective action
Cause: SlaveSyncPosition is set too big
1643923 GearlnPos slave synchnoization Action: decrease the setting value of
position is set too big SlaveSyncPosition, or increase the acceleration or
deceleration
. . . Cause: before InSync, the velocity of the main axis
1643924 GearlnPos the velocity of the main axis changes 4 vy
changes when the engagement started Action: before InSync, fix the velocity of the main axis
. . Cause: TorqueRamp is set to 0.
16#3954 .
Torque ramp fail to write Action: TorqueRamp cannot be set as 0.
Cause: MC_TorqueControl value is not supported by the
servo
16#3955 i i i .
Torque velocity fail to write Action: check the servo manual to see the supported
setting range
Cause: the designated CAM Table is not existed.
16#3A00 CAM table setting error Action: add a newCAM Table or set up a new setting in
an existed CAM Table
. Cause: setting error in the source of the master axis
16#3A01 Camlin master setting error i g . !
Action: set up the source of the master axis again
Cause: Camin change to another CAM table when the
16#3A02 Camlin CAM table changed too soon one started has not finished
Action: enable the CAM function again
Camlin activation mode setting exceeds Cause: Activation Mode is not 0 or 1
16#3A03 ) 9 Action: set up the setting vale and restart the CAM
the available range .
funciton
. Cause: CAM Start Mode setting value is not within the
Camin start mode setting exceeds the
16#3A04 ilabl range 0~3
avafiable range Action: set the CAM Start Mode value in the range
Cause: CAM Master Scaling is set to 0
16#3A05 Camln master scaling is set to 0.0 Action: set the Master Scaling to a value other than 0
and restart CAM again
Cause: CAM Slave Scaling is set to 0
16#3A06 Camlin slave scaling is set to 0.0 Action: set the Slave Scaling to a value other than 0 and
restart CAM
Camin master start position is set 100 Cause: CAM master start positon is set too small
16#3A10 P Action: set the Start Position value bigger and restart
Small.
CMA
Cause: CAM Start Mode velocity is set too small
16#3A13 Camin the velocity is set too small. Action: set the velocity to a bigger value and restart
CAM
Cause: the jerk for the CAM Start Mode is set too small
16#3A15 Camin jerk is set too small Action: set the jerk value to a bigger value and restart
CAM
Cause: CAM Start Mode maximum acceleration is set
1643A16 Camlin maximum acceleration is set too | too small

Action: set the maximum acceleration to a bigger value
and restart CAM
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Error Code Description Corrective action
Camin Start mode distance is set t00 Cause: CAM Start Mode distance is set too small
16#3A17 Action: set the Sync Position to a bigger value and
small
restart CAM
Camin Start mode distance is set t00 Cause: CAM Start Mode distance is set too large
16#3A18 large Action: set the Sync Position to a smaller value and
g restart CAM
Cause: more than 5 sets of CAMs are waiting to start on
16#3A19 Too many Camln are wait to start the same axis
Action: do not start all 5 CAMs at the same time
Master is moving in the negative Cause: Master is moving in the negative direction while
16#3A20 o 9 9 the slave is in the middle of the CAM movement.
direction. .
Action: use MC_Reset to clear error
1643A21 Camlin is cancelled when it is not in Cause: designated Slave axis is not in “Camin” state.
“Camlin” state. Action: use MC_Reset to clear error
Cause: EtherCAT ENI file in the system does not match
1643000 EtherCAT ENI file does not match current EtherCAT configuration.
current hardware configuration. Action: download again the ENI file that matches current
EtherCAT configuration.
Cause: slave lost during the motion network
16#3D01 Slave lost in motoin network communication.
Action: reconnect to the motion netowrk
Cause: EtherCAT DC time setting error
8-axis minimum 500us; 16-axis minimum 1000us; 32-axis
16#3D03 EtherCAT DC time is set too small minimum 2000us
Action: check the current axis number and set up the DC
time again
1. Check the program and the related special data
registers.
16#6001 lllegal IP address (SM1107) .
2. Set the Ethernet parameter for the CPU module in
HWCONFIG again.
1. Check the program and the related special data
registers.
16#6002 lllegal netmask address

2. Set the Ethernet parameter for the CPU module in

HWCONFIG again.
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Error Code Description Corrective action
1. Check the program and the related special data
registers.

16#6003 lllegal gateway mask

2. Set the Ethernet parameter for the CPU module in

HWCONFIG again.

Set the Ethernet parameter for the CPU module in
16#6004 The IP address filter is set incorrectly.

HWCONFIG again.

Set the Ethernet parameter for the CPU module in
16#6006 The static ARP table is set incorrectly. ]

HWCONFIG again.
16#8242 Gcode Data ERROR 1. Use ISPSoft to download Gcode again
16#8243 ECAM Data ERROR 1. Use ISPSoft to download internal E-CAM again

1. Use ECAT Builder to download the Ethernet parameter
16#8244 ENI Data ERROR .

again

1. Use ECAT Builder to download the Ethernet parameter
16#8245 EtherCat Data ERROR .

again
16#8246 Axes Parameters Data ERROR 1. Use ISPSoft to download axes parameters again

1. Make sure the SD card is installed and use ISPSoft to
16#8247 External Gcode Data ERROR

download the external Gcode

BUS FAULT Indicator ON

The BUS FAULT indicator on the CPU would be ON to indicate an error on CPU, or to indicate an error on 1/O module
together with the ERROR indicator on an I/O module. If an error occurs in an 1/O module, the status of the BUS FAULT
indicator on the CPU will be the same as that of the ERROR indicator on the I/O module. If multiple errors occur in the I/O
modules, the BUS FAULT indicator on the CPU will keep ON (not blinking). For example, if the ERROR indicator on
module A is ON and the ERROR indicator on module B blinks, the BUS FAULT indicator will keep ON. When the error in
1/0 module Ais cleared, module B will blink and the BUS FAULT indicator will blink as well. Refer to the section A.5.1 for
more information about the indicator behaviors of each module.

B A B
EEEImE B
I » I%F i |
BUS FAULT ERROR ERROR BUS FAULT Error ERROR
“ON” “ON” “Blinkingu “Blinking” Cleared “Blinking”

You can get the corrective actions for the CPU errors indicated by the BUS FAULT indicator from the table below. If the

error code you obtained is not listed in the table below, you can check if an error occurs on the I/O modules. Refer to the

following content of this section for more information about the troubleshooting for I/O modules.
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Error Code Description Corrective action
Check whether the setting of the parameter for the module is
The 1/0 module can not run/stop. correct. If the setting is correct, please check whether the
16#0013
(SM10) module breaks down. If the error still occurs, please contact
the manufacturer.
The contents of the system backup file are incorrect, or the
file does not exist in the path specified. If the file exists and
The procedure of restoring the
16#0014 the procedure of restoring the system can not be executed,
system can not be executed. (SM9)
please backing up the system again. If the error still occurs,
please contact the manufacturer.
An error occurs when the data in the
16#1401 Please contact the factory.
1/0 module is accessed. (SM9)
The actual arrangement of the 1/0O
Check whether the module table in HWCONFIG is consistent
16#1402 modules is not consistent with the
with the actual arrangement of the 1/0 modules.
module table. (SM9)
An error occurs when the data is read | Check whether the module operates normally. If the error still
16#1403
from the module. (SM9) occurs, please contact the factory.
The setting parameter of the module
16#1405 Set the parameter in HWCONFIG again, and download it.
is not found. (SM9)
The number of network modules Please decrease the number of network modules to the
16#140B
exceeds the limit. (SM9) number supported by the system.
The checksum of the high-speed Please check the version of the firmware installed on the
16#140C
data exchange is incorrect module, and contact the factory.
The ID of the actual power supply
Check whether the power supply configuration in
module is not the same as the ID of
16#140D HWCONFIG is consistenet with the actial arrangement of the
the power supply module set in
power supply module.
HWCONFIG.
The amount of data exchanged at a
16#140E high speed exceeds the maximum Check the firmware version and contact the supplier.
amount supported.
16#140F High-speed data exchange error Check the firmware version and contact the supplier.
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BUS FAULT Indicator Blinking

If the BUS FAULT indicator blinks, check the operating state of the module. Refer to sections A.5.1 for more information

about the indicators behaviors of each module, and refer to the following content of this section for more information

about the troubleshooting for I/O modules.

Others
Error Code Description Corrective action
The original program in the PLC is After users compile the program again, they can download
16#000F
damaged. the program again.
There is no IO module on the
16#0024 Check whether the |0 module is on the backplane.
backplane.
The memory card is initialized
16#005E Check whether the memory card breaks down.
incorrectly. (SM453)
The file to be read does not exist in
the memory card; or the file
16#005F Check whether the file name and file directory is correct.
directory to write in a file does not
exist. (SM453)
The storage capacity of the
Check whether the storage capacity of the memory card is
16#0061 memory card is not enough.
enough, or whether the memory card breaks down.
(SM453)
The memory card is
16#0062 Check whether the memory card is write-protected.
write-protected. (SM453)
An error occurs when the data is
Check whether the file path is correct, or whether the memory
16#0063 written into the memory card.
card breaks down.
(SM453)
The file in the memory card can not Check whether the file path is correct, or whether the file is
16#0064
be read. (SM453) damaged.
The file in the memory card is a
16#0065 Users need to set the file so that the file is not a read-only file.
read-only file. (SM453)
There is no interrupt service routine Check whether a corresponding interrupt service routine is
16#1801
in the CPU module. created in the PLC program (24V LV Detection)
Cause: motion axis number is not between 1 and 32
16#3400 Axis setting error (1~32) Action: set the axis number between 1 and 32 and re-execute

the function block
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Error Code

Description

Corrective action

16#3401

SDO DataType setting error (0~199)

Cause: data type cannot be matched with the object library

Action: confirm the object library of the slave station

16#3404

The number of the channel exceeds

the available setting range

Cause: the input channel exceeds the setting range
Action: set up the channel number for input again and

re-execute the function block

16#3414

Pulse type counter setting error

Cause: the pulse type range is set other than 0~3
Action: set up the pulse type range and re-execute the

function block

16#3415

Comparison condition setting error

Cause: the comparison condition is set other than 0~2
Action: set up the comparison condition again and re-execute

the function block

16#3429

Gcode format error

Cause: G code file contains unsupported G code or the format
is wrong

Action: check the G code file contents and replace the
unsupported G code with a supported one or fix the G code

format. After that re-download the G code file.

16#342A

Gcode program source error

Cause: the designated G code file cannot be found in the AH
Motion Controller PLC or the external SD card.

Action: set up the Gcode ID in the function block and make
sure the designated file is in the AH Motion Contoller PLC or

the external SD card. Re-execute the function block.

16#342B

GcodelD setting error

Cause: the value of the Gcode ID is not 1 ~ 136
Action: set up the GcodelD between 1 and 136 and re-execute

the function block.

16#342C

Gcode is in operation

Cause: the corresponding axis is executing
DFB_GroupGcodeRun.
Action: after the DFB_GroupGcodeRun is complete,

re-execute the function block.

16#342D

Gcode grammar is being checked.

Cause: the corresponding axis is executing
DFB_GroupGcodeSyntax.
Action: after the DFB_GroupGcodeRun is complete,

re-execute the function block.

16#342E

The setting of the Gcode Filter is
out of the range.

Cause: The setting of the Gcode Filter is out of the range,
over 1000 or less than 0.
Action: set up a reasonable value in Gcode Filter and

re-execute the function block.

16#3430

GroupNum already exists.

Cause: GroupNum already exists.
Action: use DFB_GroupReset to clear this error.
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Error Code Description Corrective action
Cause: DFB_GroupEnable, one of the AxisNumorderl~
Motion axis number is used AxisNumorder®6 is used repeatly in the same group.
16#3431 repeatly in the same group. Action: set up the AxisNumorder again and re-execute the
function block
The specified group number does Cause: The specified group humber does not exist.
16#3432 not exist. Action: set up an valid group name and enable it.
Cause: The number of axes is insufficient for the specified
o o group axes motion.
The number of axes is insufficient . . .
B Action: set up the group name of the function block, the axis
16#3433 for the specified group axes i .
i number should be as many as required, for example, a liner
motion.
interpolation motion requires 2 axes while an arc interpolation
motion requires 3 axes to complete the task.
) ) Cause: DFB_GroupDisable is executed when group motion is
DFB_GroupDisable is executed )
16#3434 . in progress.
when group motion is in progress. ) .
Action: use DFB_GroupReset to clear this error.
) ) ] Cause: DFB_GroupEnable, one of the AxisNumorderl~
The same motion axis number is ) ) ] )
) ) AxisNumorder6 is used repeatly in the different groups.
16#3435 used repeatly in the different ) ) )
Action: set up the AxisNumorder again and re-execute the
groups. .
function block.
) ] Cause: AxisNumorderl is a negative number or zero in
The axis number of the first order
" DFB_GroupEnable.
16#3436 should be a positive number or a . . )
Action: set up the value of AxisNumorderl again and
number other than O. )
re-execute the function block.
Cause: the value in GroupNum is not in the range of 1~16.
The group number exceeds the . )
16#3437 ) Action: set up the value of GroupNum again and re-execute
setting range. .
the function block.
The designated group is in Cause: the designated group is in “ErrorStop” state.
16#3438 “ErrorStop” state. Action: use DFB_GroupReset to clear the error
Group is executing the function Cause: group is executing the function block ImmediateStop.
16#343A block ImmediateStop. Action: use DFB_GroupReset to clear the error
) Cause: the designated ECAT Slave does not exist.
The designated ECAT Slave does . .
16#3463  exist Action: make sure the designated ECAT Slave can perform
not exist.
axis operation.
Cause: the channel to be set has already been used
1643501 The selected channel has been ) )
used in EB Action: select a channel that is not used or free the used
channel for setup
B Cause: read the CAM data but to find the data is not as it is
An error occurs when writing CAM )
16#3505 written.
data. ) ) )
Action: re-execute the CAM function block to write
Cause: CAM data does not exist.
16#3512 CAM data does not exist. Action: make sure the CAM data is correct and download the

CAM data again.

A-72




Appendix 6. Data Type Unit: Enum

Error Code Description Corrective action
) Cause: The station address does not exist.
The station address does not ) ] )
16#3619 - Action: check the address is existed and clear the error and
exist.
re-execute the function block.
The schedule buffer section of SDO Cause: The schedule buffer section of SDO is full.
16#3620 is full. Action: wait till the schedule buffer secton of SDO is less full
and re-execute the function block.
Cause: SDO OD data type is not matched.
16#3622 SDO OD data type is not matched. | A - check the OD data type is correct and re-execute the
function block.
Cause: SDO is overtime.
16#3623 SDO is overtime. Action: check the connection and re-execute the function
block.
. Cause: error occurs in the slave
16#3624 SDO data written error
Action: solve the problem and re-execute the function block
. Cause: error occurs in the slave
16#3625 SDO data reading error
Action: solve the problem and re-execute the function block
SDO retry time exceeds the setting | Cause: SDO retry time exceeds the setting range.
16#3626
range. Action: check the address and re-execute the function block
Cause: Capture cannot be used when the pulse speed is
Capture cannot be used when the beyond 1MHz
16#3950 pulse speed is beyond 1MHz. Actlgn: slow dow the pulse speed and re-execute the
function block
Cause: CamCurve contact input parameters are out of range
CamCurve wrong input (for Action: (1) turn the PLC off and then on, and execute the
example, Concatenate cannot be DFB_CamCure2 and set concatenate option to false. After
16#3951 true or other parameters are out of the execution of the function block is done, set the
range.) concatenate to true and then execute the DFB_CamCure2.
(2) check the other parameters to see if they are reasonable
Cause: DFB-Capture FB uses the same channel number
Capture uses the same channel )
16#3953 repeatedly at the same time.
number repeatedly. ) )
Action: use other unused channel number instead.
1646000 The RJ45 port is not connected. Cause: RJ45 prot is not connected.
(SM1100) Action: check the communication cable
The length of the data which 1. Check the program and the related special data registers.
16#620D needs to be sentin a UDP Socket 2. Set the Ethernet parameter for the CPU module in
Configuration window is illegal. HWCONFIG again.
There is no response from the
1646212 remote device after the timeout Make sure that the remote device is connected.

period.
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Error Code Description Corrective action
) 1. Check the program and the related special data registers.
The data received exceeds the
16#6213 limit 2. Set the Ethernet parameter for the CPU module in
HWCONFIG again.
The remote device refuses the
16#6214 . Make sure that the remote device operates normally.
connection.
The number of TCP connections o )
o 1. Check whether the flag which is related to the sending of
reaches the upper limit, or the flag
16#6400 which is related to the sending of the data in the program is modified.
the data is not set to ON. 2. Retry the setting of the flag and the sending of the packet.
The remote device aborts the Check whether the remote device support the MODBUS port
16#6401 .
connection. (502).
There is no response from the
16#6402 remote device after the timeout Check whether the remote device operate normally.
period.
The remote IP address used in the
16#6403 — L Check whether the program is correct.
applied instruction is illegal.
The MODBUS function code not
16#6404 . . Check the command transmitted from the remote device.
supported is received.
The number of data which will be
16#6405 received is not consistent with the Check the command transmitted from the remote device.
actual length of the data.
The remote device involved in the
data exchange does not respond Check the device whose connection number corresponds to
16#6501 fter the fi t period
after the imeout perod. the error flag, and check whether it is connected normally.
(SM828~SM955)
The remote device involved in the
Check the device whose connection number corresponds to
16#6502 data exchange does not respond
correctly. (SM828~SM955) the error flag, and check whether it is connected normally.
MODBUS TCP data exchange
16#6700 C Check the setting value and download the data again.
initialization error
MODBUS TCP data exchange Confirm if the device to be connected supports MODBUS
16#6701 i i
Imeou communication protocol.
- Confirm if the device to be connected supports MODBUS
1646702 MODBUS TCP data receiving error

communication protocol.
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Error Code Description Corrective action
This function is not available for
16#7002 CPU modules. Check the CPU firmware version.
. Check the content of the packet sent by the device to be
16#7203 Invalid access code
connected.
. Check the content of the packet sent by the device to be
16#7401 Function code error
connected.
The packet exceeds the max. data Check the content of the packet sent by the device to be
16#7402 lenath
ength. connected.
Non-ASCII characters exist in the Check the content of the packet sent by the device to be
16#7407 d
command. connected.
o Data download for program or CPU parameters is not allowed
16#7408 PLC is in RUN mode
when PLC is in RUN mode.
The CPU memory is being written
16#740A or failed to be written. Flash/SD card is being written. Please try again later.
The Clear or Reset operation is in
16#740B progress. The RST/CLR operation is in progress. Please try again later.
164#740C The backplane number in a
. . Please check the PLC firmware and the software version and
communication command is
incorrect. contact the supplier.
The slot number in a
16#740D L . Please check the PLC firmware and the software version and
communication command is
incorrect. contact the supplier.
Error occurs when clearing the Please try again. If the error occurs again, contact the
16#740E
memory supplier.
16#740F Communication timeout Check if the device to be connected is in normal operation.
The received Function Code
16#7410 doesn’t match the current Function Check the packet content sent by the remote device.
Code.
Data cannot be downloaded to
16#7412 CPU because SW1 is ON. Confirm that SW1 is OFF.
The number of times users can The password retry limit is reached. Please power on the PLC
16#757D enter the PLC password is 0. again.
16#757E Incorrect PLC password Check if the password is correct.
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configured.(wirte error)

Error Code Description Corrective action

The contents of the program
16#8105 downloaded are incorrect. Download the program again.

The program syntax is incorrect.

The contents of the program

downloaded are incorrect.
16#8106 The length of the execution code Download the program again.

exceeds the limit.

The contents of the program

downloaded are incorrect.
16#8107 The length of the source code Download the program again.

exceeds the limit.

The CPU parameter downloaded is

. Check the network related parameter which is downloaded to
1648230 Incorrect.

The IP address is illegal. the CPU.

The CPU parameter downloaded is

. Check the network related parameter which is downloaded to
16#8231 Incorrect.

The netmask address is illegal. the CPU.

The CPU parameter downloaded is

. Check the network related parameter which is downloaded to
16#8232 incorrect.

The gateway address is illegal. the CPU.

The CPU parameter downloaded is

incorrect. Check the network related parameter which is downloaded to
16#8233 _—

The IP address filter is set the CPU.

incorrectly.

The CPU parameter downloaded is )

) 1. Check the Ethernet parameters of the CPU in HWCONFIG.

incorrect.
16#8235 The static ARP table is set 2. Check if CPU firmware version matches the HWCONFIG

incorrectly. version

The CPU parameter downloaded is 1. Check the Ethernet parameters of the CPU in HWCONFIG.
16#8236 incorrect: wrong NTP settings 2. Check if CPU firmware version matches the HWCONFIG

version

The CPU parameter downloaded is Redownload the parameters after modifying the
16#8240 . . - ) )

incorrect: Ether iLink configurations

L Auto scanning of module configuration is in progress. Please
16#8522 Auto scanning is in prograss
try again later.

An 1/0O module is not

16#853B Check if the module configuration in HWCONFIG is correct.
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Error Code Description Corrective action
An 1/0 module does not exist. (wirte
16#853C error) Check if the module configuration in HWCONFIG is correct.
An /O module is not configured.
16#854B (read error) Check if the module configuration in HWCONFIG is correct.
An 1/0O module does not exist. (read
16#854C error) Check if the module configuration in HWCONFIG is correct.
The checksum of the module Please check the PLC firmware and the software version and
16#8572 configuration table is incorrect. contact the supplier.
The checksum of the module Please check the PLC firmware and the software version and
16#8576 parameter setting is incorrect. contact the supplier.
The checksum of the module Please check the PLC firmware and the software version and
164867A parameter mapping table is contact the supplier.
incorrect.
An l/C interrupt number is Please check the PLC firmware version and contact the
16#85E1 . )
incorrect. supplier.
An l/C interrupt service routine Please check if the corresponding interrupt program for the
16#85E2 . :
does not exist. CPU is downloaded.
The contents of the system backup file are incorrect, or the
) file does not exist in the path specified. If the file exists and
16#860F System restoration error the procedure of restoring the system can not be executed,
please backing up the system again. If the error still occurs,
please contact the manufacturer.
No memory card exists, or the The system cannot detect the memory card. Format the
16#8611 df tis i ¢
memory card format is incorrect. memory card and try again.
An error occurs when COM1 1. Check the communication setting between the connecting
16#9A33 communicates with slave 19 by devices.
Modbus or PLC Link. 2. Check if the communication cable is damaged.
An error occurs when COM1 1. Check the communication setting between the connecting
16#9A34 communicates with slave 20 by devices.
Modbus or PLC Link. 2. Check if the communication cable is damaged.
An error occurs when COM1 1. Check the communication setting between the connecting
16#9A35 communicates with slave 21 by devices.

Modbus or PLC Link.

2. Check if the communication cable is damaged.
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MODBUS.

Error Code Description Corrective action

COM1 receives no response from 1. Check the communication setting between the connecting
16#9A47 slave 7 by Modbus or PLC Link. devices.

(SM1591) 2. Check if the communication cable is damaged.

An error occurs when the Modbus Reset the parameters of Modbus conection of COM2 in the
16#9B01 connection of COM2 is initialized. HWCONFIG.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B21 communicates with slave 1 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
1649822 communicates with slave 2 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B23 communicates with slave 3 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B24 communicates with slave 4 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B25 communicates with slave 5 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B26 communicates with slave 6 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B27 communicates with slave 7 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
1649828 communicates with slave 8 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
1649829 communicates with slave 9 by devices.

2. Check if the communication cable is damaged.
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An error occurs when COM2 1. Check the communication setting between the connecting
16#9B2A communicates with slave 10 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B2B communicates with slave 11 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B2C communicates with slave 12 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B2D communicates with slave 13 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B2E communicates with slave 14 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
164#9B2F communicates with slave 15 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B30 communicates with slave 16 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B31 communicates with slave 17 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B32 communicates with slave 18 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B33 communicates with slave 19 by devices.

MODBUS.

2. Check if the communication cable is damaged.
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Error Code Description Corrective action

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B34 communicates with slave 20 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B35 communicates with slave 21 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B36 communicates with slave 22 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B37 communicates with slave 23 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B38 communicates with slave 24 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B39 communicates with slave 25 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B3A communicates with slave 26 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B3B communicates with slave 27 by devices.

MODBUS. 2. Check if the communication cable is damaged.

An error occurs when COM2 1. Check the communication setting between the connecting
16#9B3C communicates with slave 28 by devices.

MODBUS. 2. Check if the communication cable is damaged.

n error occurs when . Check the communication setting between the connectin

A hen COM2 1. Check th icati ing b h ing

16#9B3D communicates with slave 29 by devices.

MODBUS.

2. Check if the communication cable is damaged.
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An error occurs when COM2 1. Check the communication setting between the connecting
16#9B3E communicates with slave 30 by devices.
MODBUS. 2. Check if the communication cable is damaged.
An error occurs when COM2 1. Check the communication setting between the connecting
16#9B3F communicates with slave 31 by devices.
MODBUS. 2. Check if the communication cable is damaged.
An error occurs when COM2 1. Check the communication setting between the connecting
16#9B40 communicates with slave 32 by devices.
MODBUS. 2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B41 slave 1 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B42 slave 2 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B43 slave 3 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B44 slave 4 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B45 slave 5 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B46 slave 6 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B47 devices.

slave 7 by MODBUS.

2. Check if the communication cable is damaged.
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slave 17 by MODBUS.

Error Code Description Corrective action
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B48 slave 8 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B49 slave 9 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4A slave 10 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4B | glave 11 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4C | gjave 12 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4D slave 13 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4E slave 14 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B4F slave 15 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B50 slave 16 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B51 devices.

2. Check if the communication cable is damaged.
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. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B52 slave 18 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B53 slave 19 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B54 slave 20 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B55 slave 21 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B56 slave 22 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B57 slave 23 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B58 slave 24 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B59 slave 25 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5A slave 26 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5B devices.

slave 27 by MODBUS.

2. Check if the communication cable is damaged.
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Error Code Description Corrective action
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5C slave 28 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5D slave 29 by MODBUS. devices.
2. Check if the communication cable is damaged.
. 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5E slave 30 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B5F slave 31 by MODBUS. devices.
2. Check if the communication cable is damaged.
) 1. Check the communication setting between the connecting
COM2 receives no response from
16#9B60 devices.

slave 32 by MODBUS.

2. Check if the communication cable is damaged.

Analog I/O Modules and Temperature Measurement Modules

Error code Description Corrective action
The signal received by channel 0 )
i ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A000 . Check whether the signal received by channel 0 exceeds
can be received by the hardware. . ] )
o ] the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 1 .
i ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A001 . Check whether the signal received by channel 1 exceeds
can be received by the hardware. . ] )
o ] the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 2 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A002 ) Check whether the signal received by channel 2 exceeds
can be received by the hardware. ) ] _
L . the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 3 .
) ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A003 . Check whether the signal received by channel 3 exceeds
can be received by the hardware. . ) )
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
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Error code Description Corrective action
The signal received by channel 4 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A004 ) Check whether the signal received by channel 4 exceeds
can be received by the hardware. . . .
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 5 .
} . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A005 i Check whether the signal received by channel 5 exceeds
can be received by the hardware. . ] .
o ] the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 6 .
) . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A006 ) Check whether the signal received by channel 6 exceeds
can be received by the hardware. . ] )
o ] the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 7 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A007 ) Check whether the signal received by channel 7 exceeds
can be received by the hardware. ) ] )
oo ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator blinks.)
The signal received by channel 0 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A400 ) Check whether the signal received by channel 0 exceeds
can be received by the hardware. . ) )
o ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 1 .
A ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A401 ) Check whether the signal received by channel 1 exceeds
can be received by the hardware. . ) )
oo . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 2 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A402 ) Check whether the signal received by channel 2 exceeds
can be received by the hardware. . ) )
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 3 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which i .
16#A403 ) Check whether the signal received by channel 3 exceeds
can be received by the hardware. . ] )
o ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 4 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A404 i Check whether the signal received by channel 4 exceeds
can be received by the hardware. . ] )
o ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 5 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A405 Check whether the signal received by channel 5 exceeds

can be received by the hardware.
(The ERROR LED indicator is ON.)

the range of inputs which can be received by the hardware.
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Error code Description Corrective action
The signal received by channel 6 .
] ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A406 . Check whether the signal received by channel 6 exceeds
can be received by the hardware. . . .
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
The signal received by channel 7 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . .
16#A407 . Check whether the signal received by channel 7 exceeds
can be received by the hardware. . ] .
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is ON.)
. 1. Check whether the backplane is normal.
16#A600 Hardware failure
2. Check whether the module operate normally.
. Check whether the external 24 V power supply to the
16#A601 The external voltage is abnormal. .
module is normal.
Internal error
16#A602 . Please contact the manufacturer.
The CJC is abnormal.
Internal error
16#A603 o Please contact the manufacturer.
The factory correction is abnormal.
The signal received by channel 0 .
i ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A800 ) Check whether the signal received by channel 0 exceeds
can be received by the hardware. . ] )
o ] the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 1 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . .
16#A801 . Check whether the signal received by channel 1 exceeds
can be received by the hardware. ) ] )
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 2 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A802 . Check whether the signal received by channel 2 exceeds
can be received by the hardware. . ) )
L . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 3 .
) ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which ] )
16#A803 . Check whether the signal received by channel 3 exceeds
can be received by the hardware. . ) )
L . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 4 .
] ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A804 . Check whether the signal received by channel 4 exceeds
can be received by the hardware. . ) ]
o ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 5 .
i ) Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A805 . Check whether The signal received by channel 5 exceeds
can be received by the hardware. . ) )
o ) the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
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The signal received by channel 6 .
] . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A806 ) Check whether the signal received by channel 6 exceeds
can be received by the hardware. . . .
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)
The signal received by channel 7 .
i . Check the module parameter in HWCONFIG.
exceeds the range of inputs which . )
16#A807 i Check whether the signal received by channel 7 exceeds
can be received by the hardware. . ] .
o . the range of inputs which can be received by the hardware.
(The ERROR LED indicator is OFF.)

AHO2HC-5A/AHO04HC-5A

Error code Description Corrective action
16#A001 The linear accumulation in channel 1 To clear the linear accumulation, users need to set bit 1 in
exceeds the range. CRO to ON by means of FROM/TO.
Check the module parameter in HWCONFIG.
The scale set for channel 1 exceeds )
16#A002 The scale set for channel 1 should be in the range of 0 to
the range.
32767.
Check the module parameter in HWCONFIG.
The number of cycles set for )
16#A003 The number of cycles set for channel 1 should be in the
channel lexceeds the range.
range of 2 to 60.
) Check the module parameter in HWCONFIG.
The comparison value set for . )
16#A004 The comparison value set for channel 1 should be in the
channel 1 exceeds the range.
range of -999999999 to 999999999.
o ) Check the module parameter in HWCONFIG.
A limit value set for channel 1 is o )
16#A005 ) ‘ A limit value of set for channel 1 should be in the range of
incorrect.
-200000 to 200000.
. Check the module parameter in HWCONFIG.
The interrupt number set for channel . .
16#A006 The interrupt number set for channel 1 should be in the
1 exceeds the range.
range of 0 to 31.
164A011 The linear accumulation in channel 1 To clear the linear accumulation, users need to set bit 1 in
exceeds the range. CR28 to ON by means of FROM/TO.
Check the module parameter in HWCONFIG.
The scale set for channel 2 exceeds ]
16#A012 The scale set for channel 2 should be in the range of 0 to
the range.
32767.
Check the module parameter in HWCONFIG.
The number of cycles set for )
16#A013 The number of cycles set for channel 2 should be in the
channel 2 exceeds the range.
range of 2 to 60.
. Check the module parameter in HWCONFIG.
The comparison value set for . )
16#A014 The comparison value set for channel 2 should be in the
channel 2 exceeds the range.
range of -999999999 to 999999999.
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Error code Description Corrective action
o . Check the module parameter in HWCONFIG.
A limit value set for channel 2 is o ]
16#A015 . ‘ A limit value of set for channel 2 should be in the range of
incorrect.
-200000 to 200000
. Check the module parameter in HWCONFIG.
The interrupt number set for channel . .
16#A016 The interrupt number set for channel 2 should be in the
2 exceeds the range.
range of 0 to 31.
164A021 The linear accumulation in channel 3 To clear the linear accumulation, users need to set bit 1 in
exceeds the range. CR56 to ON by means of FROM/TO.
Check the module parameter in HWCONFIG.
The scale set for channel 3 exceeds .
16#A022 The scale set for channel 3 should be in the range of 0 to
the range.
32767.
Check the module parameter in HWCONFIG.
The number of cycles set for .
16#A023 The number of cycles set for channel 3 should be in the
channel 3 exceeds the range.
range of 2 to 60.
. Check the module parameter in HWCONFIG.
The comparison value set for . )
16#A024 The comparison value set for channel 3 should be in the
channel 3 exceeds the range.
range of -999999999 to 999999999
o ) Check the module parameter in HWCONFIG.
A limit value set for channel 3 is o )
16#A025 incorrect A limit value of set for channel 3 should be in the range of
i .
-200000 to 200000
i Check the module parameter in HWCONFIG.
The interrupt number set for channel . .
16#A026 The interrupt number set for channel 3 should be in the
3 exceeds the range.
range of 0 to 31.
164A031 The linear accumulation in channel 4 To clear the linear accumulation, users need to set bit 1 in
exceeds the range. CR84 to ON by means of FROM/TO.
Check the module parameter in HWCONFIG.
The scale set for channel 4 exceeds .
16#A032 The scale set for channel 4 should be in the range of O to
the range.
32767.
Check the module parameter in HWCONFIG.
The number of cycles set for )
16#A033 The number of cycles set for channel 4 should be in the
channel 4 exceeds the range.
range of 2 to 60.
i Check the module parameter in HWCONFIG.
The comparison value set for . )
16#A034 The comparison value set for channel 4 should be in the
channel 4 exceeds the range.
range of -999999999 to 999999999
. i Check the module parameter in HWCONFIG.
A limit value set for channel 4 is . .
16#A035 ) ¢ A limit value of set for channel 4 should be in the range of
incorrect.
-200000 to 200000
) Check the module parameter in HWCONFIG.
The interrupt number set for channel . .
16#A036 The interrupt number set for channel 4 should be in the
4 exceeds the range.
range of 0 to 31.
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AHO5PM-5A/AH10PM-5A/AH15PM-5A

The programs and the setting which are mentioned in the table below are edited in PMSoft version 2.02 or above.

Error code Description Corrective action
16#A002 The subroutine has no data. A program should be written in the subroutine.
164A003 CJ, CJN, and JMP have no Write the pointers which match CJ, CJN, and JMP
matching pointers. respectively.
There is a subroutine pointer in the i i ) .
16#A004 . The subroutine pointer can not be in the main program.
main program.
16#A005 Lack of the subroutine The nonexistent subroutine can not be called.
164A006 The pointer is used repeatedly in the The pointer can not be used repeatedly in the same
same program. program.
The subroutine pointer is used i i
16#A007 The subroutine pointer can not be used repeatedly.
repeatedly.
164A008 The pointer used in JMP is used The pointer used in JMP can not be used repeatedly in
repeatedly in different subroutines. different subroutines.
164A009 The pointer used in JMP is the same The pointer used in JMP can not be the same as the
as the pointer used in CALL. pointer used in CALL.
164A00A The pointer used in JMP is the same The pointer used in JMP can not be the same as a
as a subroutine pointer. subroutine pointer.
164A00B Target position (1) of the single The target position (I) of the single speed should be set
speed is incorrect. correctly.
. ) ) Check whether target position (Il) of the single-axis motion
Target position () of the single-axis . ) . ) .
16#A00C L and target position (I) of the single-axis motion are in
motion is incorrect. R
opposite directions.
The setting of speed (I) of the . . .
16#A00D ] ) S Set the speed of the single-axis motion.
single-axis motion is incorrect.
The setting of speed (Il) of the .
16#A00E ) ) L. The setting value can not be zero.
single-axis motion is incorrect.
L6#A00F The setting of the speed (Vrr) of Set the speed of returning to zero properly. (The setting
returning to zero is incorrect. value can not be zero.)
i . Set the speed of returning to zero. The deceleration should
The setting of the deceleration (Vcr) . .
16#A010 ) . be less than the speed of returning to zero. (The setting
of returning to zero is incorrect.
value can not be zero.)
The setting of the JOG speed is .
16#A011 ) The setting value can not be zero.
incorrect.
The positive pulses generated by The error occurs because the limit sensor is triggered.
16#A012 the single-axis clockwise motion are Check the status of the limit sensor, and check whether the
inhibited. motor operates normally.
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Error code Description Corrective action
The negative pulses generated by The error occurs because the limit sensor is triggered.
16#A013 the single-axis counterclockwise Check the status of the limit sensor, and check whether the
motion are inhibited. motor operates normally.
The error occurs because the limit sensor is triggered.
16#A014 The limit switch is reached. Check the status of the limit sensor, and check whether the
motor operates normally.
The device which is used exceeds i ) .
16#A015 . Use the device which does not exceed the device range.
the device range.
An error occurs when the device is . . L ) )
. . Use thel6-bit index register/32-bit index register which
16#A017 modified by a 16-bit index )
. o ] does not exceed the device range.
register/32-bit index register.
164A018 The conversion into the Modify the operation to prevent the abnormal number from
floating-point number is incorrect. occurring.
The conversion into the . .
) ) . Modify the operation to prevent the abnormal number from
16#A019 binary-coded decimal number is )
) occurring.
incorrect.
Incorrect division operation (The . i . .
16#A01A o Modify the operation to prevent the divisor from being zero.
divisor is 0.)
16#A01B General program error Modify the program to make the syntax correct.
L6HAOLC LD/LDI has been used more than Modify the program to prevent LD/LDI from being used
nine times. more than nine times.
There is more than one level of Modify the program to prevent more than one level of
16#A01D nested program structure supported nested program structure supported by RPT/RPE from
by RPT/RPE. being used.
164AOLE SRET is used between RPT and Modify the program to prevent SRET from being used
RPE. between RPT and RPE.
There is no M102 in the main Modify the program so that there is M102 in the main
16#A01F program, or there is no M2 in the program, or modify the program so that there is M2 in the
motion program. motion program.
. . Check and modify the program to prevent the wrong
The wrong instruction is used, or the . . . .
16#A020 . instruction from being used, or check whether the device
device used exceeds the range. .
used exceeds the device range.
AH20MC-5A

The programs and the setting which are mentioned in the table below are edited in PMSoft version 2.02 or above.

Error code Description Corrective action
16#A002 The subroutine has no data. A program should be written in the subroutine.
L64A003 CJ, CJIN, and JMP have no Write the pointers which match CJ, CJIN, and JMP
matching pointers. respectively.
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Error code Description Corrective action
There is a subroutine pointer in the . . . .
16#A004 . The subroutine pointer can not be in the main program.
main program.
16#A005 Lack of the subroutine The nonexistent subroutine can not be called.
164A006 The pointer is used repeatedly in the The pointer can not be used repeatedly in the same
same program. program.
The subroutine pointer is used ) )
16#A007 The subroutine pointer can not be used repeatedly.
repeatedly.
164A008 The pointer used in JMP is used The pointer used in JMP can not be used repeatedly in
repeatedly in different subroutines. different subroutines.
164A009 The pointer used in JMP is the same The pointer used in JMP can not be the same as the
as the pointer used in CALL. pointer used in CALL.
L6#ADOA The pointer used in JMP is the same The pointer used in JMP can not be the same as a
as a subroutine pointer. subroutine pointer.
164A00B Target position (I) of the single The target position (I) of the single speed should be set
speed is incorrect. correctly.
. . . Check whether target position (I1) of the single-axis motion
Target position (I1) of the single-axis - . . - .
16#A00C L and target position (I) of the single-axis motion are in
motion is incorrect. o
opposite directions.
The setting of speed (I) of the . . .
16#A00D ) ) L Set the speed of the single-axis motion.
single-axis motion is incorrect.
The setting of speed (Il) of the .
16#A00E ] ) o The setting value can not be zero.
single-axis motion is incorrect.
164A00F The setting of the speed (Vrr) of Set the speed of returning to zero properly. (The setting
returning to zero is incorrect. value can not be zero.)
) . Set the speed of returning to zero. The deceleration should
The setting of the deceleration (Vcr) ) .
16#A010 ) . be less than the speed of returning to zero. (The setting
of returning to zero is incorrect.
value can not be zero.)
The setting of the JOG speed is .
16#A011 ) The setting value can not be zero.
incorrect.
The positive pulses generated by The error occurs because the limit sensor is triggered.
16#A012 the single-axis clockwise motion are Check the status of the limit sensor, and check whether the
inhibited. motor operates normally.
The negative pulses generated by The error occurs because the limit sensor is triggered.
16#A013 the single-axis counterclockwise Check the status of the limit sensor, and check whether the
motion are inhibited. motor operates normally.
The error occurs because the limit sensor is triggered.
16#A014 The limit switch is reached. Check the status of the limit sensor, and check whether the

motor operates normally.
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Error code Description Corrective action
The device which is used exceeds . . .
16#A015 ] Use the device which does not exceed the device range.
the device range.
An error occurs when the device is . ) . ) )
» . Use the 16-bit index register/32-bit index register which
16#A017 modified by a 16-bit index .
. o . does not exceed the device range.
register/32-hit index register.
164A018 The conversion into the Modify the operation to prevent the abnormal number from
floating-point number is incorrect. occurring.
The conversion into the . .
. . . Modify the operation to prevent the abnormal number from
16#A019 binary-coded decimal number is .
. occurring.
incorrect.
Incorrect division operation (The . ) . .
16#A01A L Modify the operation to prevent the divisor from being zero.
divisor is 0.)
16#A01B General program error Modify the program to make the syntax correct.
L64A0LC LD/LDI has been used more than Modify the program to prevent LD/LDI from being used
nine times. more than nine times.
There is more than one level of Modify the program to prevent more than one level of
16#A01D nested program structure supported nested program structure supported by RPT/RPE from
by RPT/RPE. being used.
L6#AOLE SRET is used between RPT and Modify the program to prevent SRET from being used
RPE. between RPT and RPE.
There is no M102 in the main Modify the program so that there is M102 in the main
16#A01F program, or there is no M2 in the program, or modify the program so that there is M2 in the
motion program. motion program.
. . Check and modify the program to prevent the wrong
The wrong instruction is used, or the ) ] . )
16#A020 . instruction from being used, or check whether the device
device used exceeds the range. .
used exceeds the device range.

AH10EN-5A / AH15EN-5A

Error code Description Remedy
The IP address of host 1 conflicts 1. Contact the network administrator, and check whether
16#A001 with another system on the the IP address is correct.
network. 2. Check the module parameter in HWCONFIG.
The IP address of host 2 conflicts 1. Contact the network administrator, and check whether
16#A002 with another system on the the IP address is correct.
network. 2. Check the module parameter in HWCONFIG.
16#A003 DHCP for host 1 fails. Please contact the network administrator
16#A004 DHCP for host 2 fails. Please contact the network administrator
Please restore the hardware to the factory setting. If the
16#A401 Hardware error .
error still occurs, please contact the factory.
o ) Please restore the system to the factory setting. If the
16#A402 The initialization of the system fails. .
error still occurs, please contact the factory.
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AH10SCM-5A / AH15SCM-5A

Error code Description Corrective action
The setting of the UD Link is o .
) o Check the setting in SCMSoft, and download the setting
16#A002 incorrect, or the communication .
. again.
fails.
16#A401 Hardware error Please contact the manufacturer.
1. Check whether the communication cable is connected
The communication through the well.
16#A804 - . .
communication port is incorrect. 2. Check the parameter in HWCONFIG, and the parameter.
Download the parameter again.
1. Check whether the communication cable is connected
well.
16#A808 MODBUS communication error )
2. Check the parameter in HWCONFIG, and the parameter.
Download the parameter again.

AH10DNET-5A

Error code Description Remedy
The node ID of .
. Make sure that the node ID of AHIODNET-5A is the only one on the
AH10DNET-5Ais the )
network. If the node ID of AHLIODNET-5A is not the only one on the
16#A0FO0 same as other node ID on
network, please change the node ID, and supply power to
the network, or exceeds )
AH10DNET-5 again.
the range.
No slave is put on the . .
. Put slaves on the scan list, and then download the scan list to
16#A0F1 scan list of
AH10DNET-5A.
AH10DNET-5A.
164AOFE2 The working voltage of Check whether the working voltage of AHLIODNET-5A and that of
AH10DNET-5A is low. an AH500 series CPU module are normal.
164A0F3 AH10DNET-5A enters the Switch IN 1 on the module OFF, and supply power to
test mode. AH10DNET-5A again.
1. Check whether the communication cable is normal, and whether
the shielded cable is grounded.
2. Check whether the serial transmission speeds of other devices
The bus of AH1I0DNET-5A
16#A0F4 on the network are the same.
becomes OFF.
3. Check whether the both ends of the cable are connected to 121
Q terminal resistors.
4. Supply power to AH10DNET-5A again.
AH10DNET-5A detects
164A0FS that there is no power Check whether the communication cable is normal, and whether
supply to the DeviceNet the network power supply is normal.
network.
Something is wrong with . )
) Supply power to AH1I0ODNET-5A again. If the error still occurs,
16#A0F6 the internal memory of
please contact the factory.
AH10DNET-5A.
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Error code Description Remedy
Something is wrong with . .
. Supply power to AHLIODNET-5A again. If the error still occurs,
16#A0F7 the data exchange unit of
please contact the factory.
AH10DNET-5A.
The product ID of ) .
) Supply power to AHLODNET-5A again. If the error still occurs,
16#A0F8 AH10DNET-5A is
i please contact the factory.
incorrect.
An error occurs when the
data is read from . .
Supply power to AHLODNET-5A again. If the error still occurs,
16#A0F9 AH10DNET-5A, or when
. . . please contact the factory.
the data is written into
AH10DNET-5A.
Method 1: Set the node ID of AHLODNET-5A again. The new node
The node ID of ID can not be the same as the node ID of the slave set on the scan
L6#A0FA AH10DNET-5Ais the list. Supply power to AHLODNET-5A again.
same as that of the slave Method 2: Put no slave on the scan list, and download the blank
set on the scan list. scan list to AH1I0DNET-5A through the simulated online mode in
the software. Supply power to AHLODNET-5A again.
The data exchange
Supply power to the AHIODNET and AH CPU and try to exchange
16#A0FB between AH10DNET and . ) )
. data again. If the issue continuses, contact the factory.
AH CPU failed.
Check whether the node number has changed.
i Check if the network connection cable is secured and working fine.
Errors occur in the slaves, . L
Check if the network transmission cable does not exceed the
on the module of an . o .
maximum communication distance (refer to AH500 module manual
16#A0FC AHRTU-DNET backplane,

or on the AHRTU-DNET
backplane connection.

section 10.3.3 for more information). Do not exceed the maximum
communication distance to ensure a stable network.

Check if the module on the backplane is working fine.

Check if the AHRTU-DNET backplane connection is working fine.

AH10PFBM-5A

Error
Description Remedy
code
16#A001 The master is not set. Download appropriate setting.
The master station enters the
16#A003 Just repower it.
test mode.
A timeout occurs when chips
Download the appropriate configuration again. If the error still occurs,
16#A005 inside the master station
please contact the factory.
communicate.
A timeout occurs when
Repower AH10PFBM-5A . If the error still occurs, please contact the
16#A00B AH10PFBM-5A exchanges data
factory.
exchange with a PLC.
The PLC does not assign the
16#A402 Assign the appropriate 1/O mapping area to the master via ISPSoft.
I/0 mapping area to the master.
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Error
Description Remedy
code
164A404 Master initializing error Contact the factory if the error still exists after repowering
AH10PFBM-5A.
Contact the factory if the error still exists after repowering
16#A406 Internal storage unit error
AH10PFBM-5A.
Contact the factory if the error still exists after repowering
16#A407 Data exchange unit error
AH10PFBM-5A.
Master serial number detection | Contact the factory if the error still exists after repowering
16#A408
error AH10PFBM-5A.
The master detects that the 1. Check whether the PROFIBUS-DP bus connection is normal.
16#AAE2 ] _ 2. Check whether both of the ends of the network have terminal
slave is offline. resistors.
The master detects that an error
16#A4E6 occurs in the module connected | Check the modules connected to AHRTU-PFBS-5A.
to AHRTU-PFBS-5A.

AH10PFBS-5A

Error
Description Remedy
code
The node address of
16#A4F0 | AH10PFBS-5A exceeds the The node address of AHLI0PFBS-5A must be in the range of 1 to 125.
valid range.
If the error still exists after repowering AH10PFBS-5A, replace it with a
16#A4F1 | Internal hardware error
new one.
16#A4F2 | Parameter error Check whether the GSD file AH10PFBS-5A is using is correct.
16#A4F3 | Configuration error Check whether the GSD file AHLOPFBS-5A is using is correct.
If the error still exists after repowering AH10PFBS-5A, replace it with a
16#A4F4 | GPIO detection error
new one.
AH10PFBS-5A enters the mode
16#A4F5 Repower AH10PFBS-5A after setting its node address between 1~125.
of factory test.
1. AH10PFBS-5A has not
1. Check whether the communication cable between AH10PFBS-5A
been connected to the
and PROFIBUS-DP master is in normal status.
PROFIBUS-DP network.
2. Ensure that AH10PFBS-5A slave has been configured to
2. PROFIBUS-DP master has
16#A4F6 PROFIBUS-DP master and the configured node address of
not configured
AH10PFBS-5A is consistent with that of the actually connected
AH10PFBS-5A slave or the
one.
configured node address of
3. Check whether the PROFIBUS-DP master works normally.
AH10PFBS-5Ais
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Error
Description Remedy
code
inconsistent with that of the
actually connected one.
AH10COPM-5A
Error code Description Remedy
AH10COPM-5A does not send a
Check whether the bus cable on the CANopen network
16#A0BO heartbeat message after a set .
. . created is connected correctly.
period of time.
The length of a PDO that a slave
16#AOBL station sends is not the same as the Set the length of the PDO in the slave station again, and
length of the PDO set in the node then download the setting to AHLOCOPM-5A.
list.
The master station selected does
. Check whether the bus cable on the CANopen network
16#A0B2 not send a node guarding message .
. . created is connected correctly.
after a set period of time.
AH10COPM-5A receives an i
Use the function block CANopen_EMCY to read relevant
16#A0EO emergency message from a slave ) .
] information.
station.
The length of a PDO that a slave
164A0EL station sends is not the same as the Set the length of the PDO in the slave station again, and
length of the PDO set in the node then download the setting to AHLI0COPM-5A.
list.
164A0E2 AH10COPM-5A does not receive a Make sure that the PDOs in the slave station are set
PDO from a slave station. correctly.
An automatic SDO is not . .
16#A0E3 Make sure that the automatic SDO is et correctly.
downloaded successfully.
A PDO parameter is not set ) .
16#A0E4 Make sure that the setting of the PDO parameter is legal.
successfully.
. ) Make sure that the slave stations connected are the same
16#A0E5 A key parameter is set incorrectly. .
as the slave stations set.
The actual network configuration is
16#A0E6 not the same as the network
configuration set. Make sure that the power supplied to the slave stations
connected is normal and the network created is connected
The control of the errors in a slave correctly.
16#A0E7 station is not sent after a set period
of time.
. . Set the master station address or the slave station address
The master station address is the ) ) ]
16#A0E8 . again, and make sure the new station address is not the
same as a slave station address. .
same as a slave station address.

A-96




Appendix 6. Data Type Unit: Enum

Error code Description Remedy
164A0F1 No slave station is added to the Add slave stations to the node list, and download the
node list in CANopen builder. configuration to AHL0COPM-5A.
) Download parameters again. If the error still occurs, please
16#A0F3 An error occurs in AHI0COPM-5A.
replace AHI0COPM-5A.
Please check whether the bus cable on the CANopen
) network created is connected correctly, make sure that the
16#A0F4 The bus used is off. . L
serial transmission speeds of all the nodes on the network
are the same, and power AH1I0COPM-5A again.
164A0F5 The node address of The node address of AHLI0COPM-5A must be in the range
AH10COPM-5A is set incorrectly. of 1 to 127.
Internal error: An error occurs in the
16#A0F6 manufacturing process in the
factory. Power AH10COPM-5A again. If the error still occurs,
16#A0F7 Internal error: GPIO error please replace AH1I0COPM-5A.
16#A0F8 Hardware error
Make sure that the power supplied to AHLIOCOPM-5A is
16#A0F9 Low voltage
normal.
An error occurs in the firmware of .
16#A0FA Power AH10COPM-5A again.
AH10COPM-5A.
o . . Please make sure that the bus cable on the CANopen
The transmission registers in )
16#A0FB network created is connected correctly, and power
AH10COPM-5A are full. .
AH10COPM-5A again.
. . ) Please make sure that the bus cable on the CANopen
The reception registers in )
16#A0FC network created is connected correctly, and power
AH10COPM-5A are full. .
AH10COPM-5A again.

A.2.3. Troubleshooting for Limitation Errors

Troubleshooting for the software limit errors

The controller system checks the software limits before or during the motion by the error code 0x3911. When the

operation exceeds the software limits, the error code will be indicated and the axis will enter “ErrorStop”. Servo drive will

not report this error since the error handling in this case is controlled by the controller. Note: for details on the softwaere

limit setups, refert to ISPSoft manual. Do not set the values too close to the value of the software upper limit.
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Error handling process ErroriD 0x3911

In Soft State: MC_Reset State: FWD/REV
motion = limit |2 ErrorStop —> —> Standstill > to proper
ON position

Troubleshooting for the hardware limit errors
When the servo drive is driving a motion, the servo will stop when CWL(Clockwise limit) or CCWL(Counterclockwise limit)

is On, no matter it's running forward or reversely. AL0O14(CWL) or ALO15(CCWL) will indicate such error.

Servo status

CWL (AL014) Clears the alarm CWL=0ff
-4 - >
Clockwise limit > message on the after FWD
servo display
CCWL (ALO15) CCWL=0ff
Counterclockwise limit after REV

Error handling

ErroriD /
process
Hard- State: State: FWD/
In ware ErrorStop MC_ Standstill REV
motion 9 limit —> Reset —>> to proper
Oon position
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