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Preface

Thank you for choosing this product. Before using the product, please read through this manual carefully in
order to ensure the correct use of the product. In addition, please place the manual safely for quick reference

whenever is needed.

This manual includes:
B G code instructions and format description
B Macro program and variables definition

B Alarm description

Features of NC5 series controllers

B Built-in 32-bit highspeed dual CPU for multi-task execution and performance improvement
Friendly HMI Interface
Auto tuning interface are provided for optimizing the machine's performance efficiency
CNC Soft software tools to facilitate the development of customized images

Spindle forms for users to choose between communication type and analog voltage type

Serial I/O modules for flexible 1/0 contacts configuration

How to use this manual:
You can consider this manual as a reference for learning to use NC controllers. The manual will
tell you how to write G code instructions and how to use variables and MACRO syntax of the NC

system. Please be sure to read this manual before starting to use and set up.

DELTA technical services

Please consult the distributors or DELTA customer service center if any problem occurs.



Safety Precautions

B Please follow the instruction of pin definition when wiring. Ground is a must.
B When the power is being supplied, do not disconnect the controller, change the wiring, or

touch the power supply.

Please pay close attention to the following safety precautions during inspecting, installation, operating,

maintenance and troubleshooting.

The symbols of “DANGER”, “WARNING” and “STOP” represent:

@ It indicates the potential hazards. It is possible to cause severe injury or fatal harm if not

follow the instructions.

{E It indicates the potential hazards. It is possible to cause minor injury or lead to serious

s damage of the product or even malfunction if not follow the instructions.

' It indicates the absolute prohibited activity. It is possible to damage the product or cannot
"l be used due to malfunction if not follow the instructions.

Installation

B Please follow the installation instructions in this manual; otherwise it may cause damage to
the equipment.

B |tis prohibited to expose the product to the environment containing water, corrosive gas,
inflammable gas etc. Otherwise, electric shock or fire may occur.

Wiring

exceed 100 Q. Improper grounding may result in communication error, electric shock, or

@ B Connect the ground terminals to a Class 3 ground system. Ground resistance should not
fire.

Operation

B Use the MLCEditor software to correctly configure the I/O functions, or it may cause
abnormal operation.

B Properly set the parameters before operating the machine, or it may cause abnormal

operation or malfunction.
WARNING

B Ensure the emergency stop works properly and avoid operating the machine without
protection.

B Do not change the wiring when the power is on, or it may cause electric shock or personnel
P injury.



Maintenance and Inspection

B Do not touch the internal part of the controller when the power is on, or it may cause
electric shock.

, B Do not touch the wiring terminals within 10 minutes after turning off the power, or the
residual voltage may cause electric shock.
i B Cut off the power before replacing the backup battery. Ensure to check the system
settings again after replacing the battery.

B Do not block the ventilation holes when operating the controller, or poor heat dissipation
may lead to controller malfunction.

Wiring Method

B Power: connect a 24 Voc power to the controller and do the wiring according to the
specifications to avoid danger.

B Wire selection: use stranded wires and multi-core shielded-pair wires for all signal
cables.

B The local I/O and remote I/O of the controller require an external 24 Vpc power supply to
output and input signals normally.

WARNING

Wiring of Communication Circuit

B Ensure the wiring between the controller and the servo drive is firmly connected, or loose

e connection may result in abnormal operation.

For the differences among the various versions, please refer to DELTA's website for the latest information
(https://downloadcenter.deltaww.com/en-US/DownloadCenter).



https://downloadcenter.deltaww.com/en-US/DownloadCenter
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Introduction

This chapter introduce the NC 5 controller, description of supporting functions and

machine types.

11 NCS |ntroduction ............................................................................... 1_2
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Introduction NC5 Series Command Guidelines

1.1 NCS5 Introduction

Delta Electronics has been working in the CNC field for more than a decade and has extensive
experience in lathes, milling machines, grinders, and other applications. CNC control is one of
the key core technologies for precision manufacturing. In recent years, with the development of
multi-axis, multi-channels, and factory automation Intelligent manufacturing has become an
indispensable part of the machine tool industry, and the NC5 series controller was born.

The NC5 series is a new generation CNC controller built with high-speed bus and combined with
Delta's experience in HMI screen editing and PLC logic control to form a highly flexible
development platform. In addition to supporting programs for lathes and milling machines, it also
incorporates robot ARM control, creating an efficient motion control system integrating multiple

channels and configurations into one machine.
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File Management

This chapter illustrate the file management of the NC5 series so that users can have a

better understanding of the file system.
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2.1 Folder management

This section describes four primary folder types, including INTER, SD card, USB drive and
NETDRIVE for internet shared folder.

Name Size Date 2
31 (A & INTER 2022/08/26 09:09
= [0 = GLOBAL 2022/08/18 08:58
O & 0_MACRO 2022/08/18 08:58
= [ = PATH_1 2022/08/26 09:11
+ [0 B O_MACRO 2022/08/26 09:10
O DEFAULT.NC 3B 2022/08/18 08:58
O  DEFAULT_MDILNC 3B 2022/08/18 08:58
+ [J # PATH 2 2022/08/18 09:24
+ [] & PATH 3 2022/08/18 09:24
+ [] # PATH_ 4 2022/08/18 09:24
= [ & NETDRIVE 2022/08/25 15:53
+ [ 8 REMOTE_PC1 2022/08/25 15:53
+ ] # REMOTE_PC2 2022/08/25 15:53
+ [J & REMOTE_PC3 2022/08/25 15:53
+ [J & REMOTE_PC4 2022/08/25 15:53
+ [ & REMOTE_PC5 2022/08/25 15:53
= &8 SD 1970/01/01 08:00
+ [ & GLOBAL 2015/01/11 22:37
+ [ = PATH_1 2022/08/25 16:04
# [] & PATH_2 2015/01/11 22:37
+ ] & PATH 3 2015/01/11 22:37

+ ] B PATH_4 2015/01/11 22:37

Figure 2.1.1 System default folder

2.1.1 Folder name
Folder names can be named in multiple languages and supports ASCII encoded text input. The

maximum name length is limited to 255 characters (Chinese characters occupy two characters).
Attention:
1. Forbidden touse [.] and [ .. ] character, which are reserved for system folder naming.

2. Forbidden to use [:]and [/ ] character, which are reserved for system directory naming.

2.1.2 Public folder

The GLOBAL folder is shared by the entire public domain and can be accessed by all NC paths.
Parameter [N8.22 Bit11] can be set to hide all GLOBAL folders. It contains preset O_ MACRO for

placing system-shared macro files. Please do not remove this directory.
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2.1.3 NC path folder

The dedicated PATH_[ ] folder of the NC path is exclusive to each NC path and cannot be used
across NC paths. Parameter [N8.22 Bit12] can be set to hide all PATH_[ ] folders.

It contains system default files:

File Management

1.  The subdirectory O_MACRO is used to place the exclusive macro files in the NC path.

Please do not remove this directory. Parameter [N8.22 Bit10] can be set to hide the
O_MACRO folder.
2. The default NC path main program is DEFAULT.NC. Please do not remove it.
3. The Default MDI program DEFAULT_MDI.NC of the NC path, please do not remove it.

2.1.4 Relevant parameters

This table lists the relevant parameters used by the archive.

Parameter Name Description
N8.20 Bit 5 Enable O Marco file encrypt protection 0: Disable
1: Enable
N8.22 Bit 0 Setting for text editor can be edit by users 0: Allowed.
1: Prohibited.
N8.22 Setting for the file resource of macro and 0: INTER
Bit 1~2 sub-program 1: SD card
N8.22 Bit 4 Auto focus after program edit 0: Disable
1: Enable
0: Same direction as main
N8.22 Bit 5 Macro call program file direction program.
1: USB drive.
i - 0: Displa
N8.22 Bit 6 Whether to dlsplay.the sub program name when _ play
the main program calling 1: Hide.
N8 .22 Bit 8 Path of friction compensation measurement 0: O_MACRO
program 1: SD
i 0: Hide
N8.22 Bit 10 Whether to display the macro gontent when the O '
macro executing 1: Display.
. . 0: Display
N8.22 Bit 11 Whether to display the Global G code folder 1 Hid
: Hide.
N8.22 Bit 12 Whether to display the Path G code folder ‘1)1 aizp'ay
: Hide.
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2.2 File management

2.2.1 Main program

The main program file can be named in multiple languages and supports ASCIl encoded text
input. The maximum name length is limited to 255 characters (Chinese characters occupy two
characters). Any program file can be set as the main program and the system will keep the main
file. If the main program is removed, the system will switch to the default program which is stored
in the corresponding NC path folder as the main program (INTER:/PATH_[ ]/DEFAULT.NC).

2.2.2 Subprogram / macro program

Subprogram/ macro program file names are limited to O0001 to 09999, which are used for M98,

G65... and other command calls. The file naming rules are as follows:

1. Support without sub-file name or sub-file name with [.NC].

2. 050000 and 060000 need to reserve for main program and MDI program to use.

3. 09000 can be used for T code calling function, which depends on parameter [N1.10 Bit22]
setting.

4. 09030 can be used for break searching calling function, which depends on parameter
[N1.20 Bit22] setting.

5. 09100 to 09149 can be used for G code calling function, which depends on parameter
[N1.200] ~ [N1.249] setting.

6. 09150 to 09199 can be used for M code calling function, which depends on parameter
[N1.250] ~ [N1.299] setting.

7. 08000 to 09999 can be used for G or M code calling function, which depends on parameter
[N1.120] ~ [N1.125] setting.

8. NB8.22 can set for macro call program file direction, the searching priority as below table:
Note: The program file direction is defined in the parameter [N8.22 Bit 1~2] as (DISK) in the

below table, which describe the file search priority.

Attention:
A. Forbiddentouse[.]and][ ..] character, which are reserved for system folder naming.
B. Forbidden to use [ : ] and [/ ] character, which are reserved for system directory

naming.

C. Avodtouse[\],[?LI"LI[*L[<1[>11.]and control type character, because

these may let the system block it as illegal file.
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parameter

Macro call function and program file search priority

N8.22 Bit 5

Macro call program

M98 call sub-program.
M96 call macro.

G65 call macro.

G, M, T code macro.
The macro after break & search.

Cycle starts initial macro.

file direction
G66 call macro. One button call macro.
(1) Same root as main program (1) (DISK)/PATH_[ ]
9 (2) (DISK)/PATH_[] (2) (DISK)/PATH_[ ]/O_MACRO
Same root as main | (3) (DISKYPATH_[J/O_MACRO | (3) (DISK)/GLOBAL
ez (4) (DISK)/GLOBAL (4) (DISK)/GLOBAL/O_MACRO
(5) (DISK)/GLOBAL/O_MACRO (5) Same root as main program

1
USB root path

1) USB root path

(

(2) (DISK)/PATH_[]

(3) (DISK)/PATH_[]/0_MACRO
(4) (DISK)/GLOBAL

(5) (DISK)/GLOBAL/O_MACRO

1) USB root path

(

(2) (DISK)/PATH_[]

(3) (DISK)/PATH_[]/0_MACRO
(4) (DISK)/GLOBAL

(5) (DISK)/GLOBAL/O_MACRO

2.3 External storages
2.3.1 USB storage

The system will display the connected USB devices and including its folders and files. However,
the system will not automatically generate system default folder and files on this type of devices.
Attention:

1.  The USB devices must be FAT32 and exFAT format.

2. The USB devices must be set as single sector. If it has multi-sector or hidden sector, the
system will not be able to access it.

3. When the main program is store in the external devices and once the devices removed, the
system will automatically set the specific DEFAULT.NC as the main program. If users set
this DEFAULT.NC as main program manually, the system will reload the last program as
main program after system restart.

4. If select the program in the USB device as main program, please do not remove the device

when program executing. Otherwise, it may cause the product damaged.
2.3.2 Micro SD(TF) storage

The system will display the connected micro-SD(TF) devices and including its folders and files.
The system will automatically generate [Global] system folder and folder [PATH_[ ]] for each NC
paths.

Attention:

1. The micro-SD(TF) devices must be FAT32, exFAT and EXT4 format.

2. The micro-SD(TF) devices must be set as single sector. If it has multi-sector or hidden

sector, the system will not be able to access it.
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2.3.3 NETDRIVE internet share folder

The NC5 controller supports SAMBA communication protocol which allowed users to access the
remote shared folder from REMOTE_PC1 to REMOTE_PCS.

Attention:

1. The remote IP address please refers to parameter [N8.105] ~ [N8.109].

2. Please make sure the Ethernet communication quality when executing the main program

through the shared file. Otherwise, it may cause the product damaged.
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This chapter introduces the G-code formats supported by the NC5 series controllers
along with application examples, which allows users to learn more about G-code and

macro commands.
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3.1 Axis definition

3.1.1 Axis naming rule

The NC5 NC system supports standard axes naming as well as user-defined axis naming,
which can be up to three characters. User-defined axis names have two definition
configurations, including the interpretive name for NC commands and the display name, as
described below.

User-defined interpretive name: axis name used for NC program execution.

(1) After a new interpretive name is configured, the corresponding axis name in the NC
program should be also modified.

(2) If the last character of the axis interpretive name is set to 0-9, the program should use the
(=) symbol to distinguish the interpretive name and its movement command. For example:
XA1=100.

Display Name: the displayed name on the system coordinates.

(1) This is only for displaying the axis name on the system interface and does not affect editing
the program.

(2) Set the parameter and then restart the controller, the system will automatically change its
axis name display in both the coordinate system and the axis parameter page.

€ The 1stcharacter can only be X, Y, Z, A, B, C, U, V, W or is not set.
€  The 2" character can only be A-Z and number 0-9 or is not set.
€ The 3 character can only be A-Z and number 0-9 or is not set.

If the 2" character is 0—9, the 3 character will only accept 0-9 or is not set.

1st character ond character 3 character
Available X,Y,Z,U,V,W,A B, C A~Z A~Z
setting i 0= -
Correct Y 1 ]
Correct Y A ]
Correct Y A 5
Wrong % 1 A

Note:

(1) Each axis name should be kept unique, otherwise the system will return an alarm for axis
name duplication.

(2) When the mechanical type is set to lathe and the Type A parameter [N1.8 lathe G-code
type] = 0, the NC axis cannot be set to U, V or W; the U, V and W axis name code will
keep as incremental input.

(3) The interpretive name and the display name can be setting on the path parameters’ page.
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Serial

Display

InterPret

DisplayName

Channel Axis Enable
X 0]

Y ]

Zz 0]

A O

B ]

C O

CH1 J |

v O

w O

AX1 ]

AX2 O

AX3 O

SP1 ]

Sp2 O

Model| MILL | SP3 O
[nable| @ | sp4 | O

3.1.2 Mechanical unit

The NC axis has two types of definitions, rotary axis and linear axis. The unit of the linear axis

can be defined in the parameter [N1.11 Bit2 screw unit setting] as mm or inch. The rotation

axis will always use deg as the control unit.

Note:

(1) The axis type setting is configured in the parameter [N2.001 Bit2—4 rotation axis feed

mode].

(2) The NC position command unit will apply 0.001 as the reference distance (0.001 mm or

0.001 inch) if the distance command in the NC program doesn’t include a decimal point.

Users can configure the [N8.018 Bit10 the function of automatically dividing thousands

without decimal point disabled] to disable this default function.

(3) The parameter [N1.020 Bit0 ON initial position] can be configured in the default NC
program unit as mm or inch.

(4) The parameter [N9.014 system length unit] can be configured in the system default

display unit as mm or inch.
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3.2 Block and group instructions

This section lists the G code commands for milling and lathe machines in the NC5 system. In
addition, the lathe systems can be divided into A, B, and C types based on the G code
command type setting, which is set by the parameter [N1.08 G code command type in lathe
mode]. The functions and corresponding commands are listed in [3.2.3 Command table] and

users can find all related descriptions in this manual.

3.2.1 Command block

The NC instructions use a line of text as a command block, and mainly use G, M, S, and T as
their constituent elements.

G: Command function

M: Auxiliary function

S: Spindle axis rotation speed

T: Tool selection

G codes are divided into single block instructions and status instructions. The functions of single

block instructions are only effective within a single block, and its functions will not be retained in

other blocks. Status instructions contain 32 G code commands in the system. A single status
instruction only maintains a single status at a time until it is replaced by another set of status
instructions.

When the above instructions are used in one single block, the functional principles are as

follows:

(1) When applying G, M, or T codes as call macro functions, the command code should be at
the beginning of the single block.

(2) When applying G, M, or T codes as call macro functions, other codes in the single block will
be regarded as arguments; the value in the argument corresponds to the # variable, please
refer to the section [3.11.1 #macro variable] for instructions.

(3) For non-calling G code instructions, M, S, and T codes are allowed in the same block as
auxiliary functions.

(4) For non-calling M code instructions, S and T codes are allowed in the same block as
auxiliary functions.

(5) For non-calling T code instructions, M and S codes are allowed in the same block as

auxiliary functions.
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3.2.2 Command look-ahead

To perform path interpolation such as acceleration and deceleration of each axis, single block

fitting, and path smoothing when the system executes the NC program, the system will apply

look-ahead to preview multi-line programs into the memory in order to plan the overall

machining path in advance.

However, this function requires special attention to the timing when using functions such as #

variables or switching axis control, as explained below. If users encounter related problems,

they can pause the preview process through the special M relay to halt the path interpretation:

(1) The program uses the corresponding # variable for MLC interactions.

#Number Description Attribute

25000 ~ 25127 Special M update to # variable.

ex: M2x128 update to #25000 R

Special D update to # variable.

B = 2R3 ex: D2x128 update to #25128 R
~ # variable write to special M.

25256 ~ 25383 ex: #25256 write to M3x128 RIW

25384 ~ 25511 # variable write to special D. RIW

ex: #25384 write to D3x128

()

The program uses axis switching control functions, for example: axes synchronize,
command transfer, NC axis and MLC axis exchange, lathe spindle and C-axis exchange.
The preview function will let the system interpolate a path when the axes have not yet been
switched.

When the program uses a # variable for calculation, and the calculation result will use
process commands such as IF and WHILE for condition judgment, sometimes it will cause
unexpected judgments because of the look-ahead preview, thereby causing the # variable

calculation to produce unexpected results.

Note:

1.

General M codes in the NC program will not stop the NC system to preview the instructions.
Please set [N1.118 Beginning M code of halt function] and [N1.119 Amount of halt M
code] to define the special M for halt function.

Some of the G code commands also have the attribution to pause the NC previewing.
Please refer to the [3.2.4 Command table] section for detailed information.
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3.2.3 Command group

The following table lists the 32 groups of G code statuses in the NC5 controller. Except for

group 00, the G code status instructions belonging to the same group will only have one status

at any given time. If the default status settings of parameter [N1.20 G code application

setting] are all 0, the system will use the codes in bold in the following table as the initial status

of the system.

Lathe
Group Milling
A B Cc

00 Single block available
01 G00, G01, G02, G03
02 G17,G18, G19
03 G90, Go1 G90, GI1 G90, G91
04 reserved
05 G94, G95 G98, G99 G94, G95 G94, G95
06 G20, G21 G70, GT1
07 G40, G41, G42
08 G43, G44, G49
09 G80, G7X, G8X cycle command
10 G98, G99 G98, G99 G98, G99
11 G50, G51
12 G54, G55, G56, G57, G58, G59
13 G61, G64
14 G66, G67
15 G68, G69
16 G15, G16
17 G96, G97
18 G24, G25
19

| Reserved
30
31 G54 extension coordinate system P1 ~ P64
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3.2.4 Command table
Milling Lathe
Function Stqp page
Preview | groups | Code | A B C | groups
Rapid positioning GO0 3-12
Linear interpolate GO01 3-13
Clockwise circular interpolation G02 01
Counterclockwise circular 01 Go3 3-15
interpolation
3D circular interpolation G02.4 318
(3 points command) G03.4
Dwell G04
00 00 3-47
Parameter group change ° G05
Exact stop G09 3-21
Programmable data input . 00 G10 00 3-43
Programmable data input cancel ° G11 3-43
Polar coordinates command G15
) 16 - 16 | 3-19
Polar coordinates command G16
X-Y plane selection G17 3-32
Z-X plane selection 02 G18 02 3-32
Y-Z plane selection G19 3-32
inch input G20 | G20 | G20 | G70 3-40
06 06 —
mm input G21 G21 | G21 | GT71 3-40
Return to 15t reference position G28 | G28 | G28 | G28 3-25
Return from reference position G29 | G29 | G29 | G29 3-26
nd 2rd gth 00 00
Return to 29, 3. , 4" reference G30 G30 | G30 | G30 397
point
Skip function ° G31 G31 | G31 | G31 3-29
Threading - G32 | G33 | G33 01 3-
Tool radius compensation G40 G40 | G40 | G40
cancel
07 07 376
Tool compensation left G41 G41 | G41 | G4
Tool compensation right G42 G42 | G42 | G42
Tool length positive
compensation G43
Tool length ne_gative 08 Ga4 ) 3-81
compensation
Tool length compensation G49
cancel
Scaling cancel G50 G50 | G50
11 - 11 3-83
Scaling G51 G51 | G51
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. Stop Milling Lathe
Functions : page
preview | Group | code A B c Group
Coordinate system setting
00 G92 G50 G92 G92 00 3-37
Max spindle speed clamp
Mirror cancel G25 | G50.1 | G50.1 | G50.1
3-84
Mirror enable G24 | G51.1 | G51.1 | G511
18 18
Local coordinate system G52
3-33
Machine coordinate system ° G53
1st workpiecelcoordinate G54
selection
2nd workpiece coordinate
selection G55
3rd workpiece.coordinate G56
selection 3-35
: : 12 12
4th workplece.coordlnate G57
selection
5th workpiece coordinate
selection G58
6th workpiece coordinate
selection G59
Exact stop mode G61
13 13 3-22
Cutting mode G64
Macro call 00 G65 00 3-67
Macro modal call G66
14 14 3-69
Macro modal call cancel G67
Coordinate rotation G68
15 - 3-85
Coordinate rotation cancel G69
Peck drilling cycle G73 3-86
Left hand tapping cycle G74 3-91
Fine boring cycle G76 3-93
Canned cycle cancel G80 3-98
Drilling cycle G81 3-86
Drilling with dwell G82 3-86
Deep hole peck drilling cycle 09 G83 - 3-86
Right hand tapping cycle G84 3-91
Reaming cycle G85 3-93
Rough boring cycle G86 3-93
Back boring cycle G87 3-93
Boring cycle with dwell G88 3-93
Back boring cycle with dwell G89 3-93
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Functions Stqp el Lathe page
preview | Group | code A B c Group
Finishing cycle G70 G70 G72 3-105
Stock removal cycle in
turning G71 G71 G73 3-106
Stock removal cycle in facing G72 G72 G74 3-108
Profile rough turning cycle G73 G73 G75 3-111
End face peck drilling cycle G74 G74 G76 3-113
Outer/internal diameter G75 G75 G77 3.115
drilling cycle
Multiple-thread cutting cycle G76 G76 G78 3-126
Outside/inside diameter
cutting cycle ) G90 G77 G20 09 3-118
Threading cycle G92 G78 G21 3-123
End face turning cycle Go4 G79 G24 3-116
Canned cycle cancel G80 G80 G80 3-104
End face drilling cycle G83 G83 G83 3-100
End face tapping cycle G84 G84 G84 3-101
End face boring cycle G85 G85 G85 3-103
Side drilling cycle G87 G87 G87 3-100
Side tapping cycle G88 G88 G88 3-101
Side boring cycle G89 G89 G89 3-103
Absolute command G90 G90 G90 3-38
03 - 03
Increment command Go1 Go1 GO1 3-38
Feed per minute (mm/min) G9%4 Go8 G9%4 G9%4
Feed per rotation 05 cos | ceo | cos | cos 05 3-24
(mm/rev)
Constant linear speed G9%6 G9% G9%6 G9%6
control (m/min)
17 17 3-50
Constant linear speed
control cancel (rev/min) Gor Go7 Go7 Go7
Return to initial point in
canned cycle Go8 Go8 Go8
10 10 11
Return to R point in canned G99 G99 G99
cycle
MLC M relay control 00 G900 - - - 00 3-48
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3.3 Interpolation function

3.3.1 Rapid traverse (G00)

Rapid traverse group Command code
Milling
A-Type
01 GO0
Signal machine B-Type
C-Type

Instruction format:

G00 | CP
CP the target position in the absolute mode.

the movement distance in the increment mode.

Instruction description:

Rapidly move the tool to the command position.

Feeding speed:

The operation mode of GO0 can be divided into two types of speed through the setting of
parameter [N1.20 bit18]. When the parameter is set to 0, the tool will move linearly at rapid
speed, thus all the command axes will move at a composite speed, which is determined by
[N1.30] — [N1.32]. When the parameter is set to 1, the system will move the axes independently
with the speeds defined by parameters [N2.020] — [N2.022].

Notes:
(1) Cutting speed is controlled by D2x004 as a rapid feed override.

(2) InA-Type lathe machines, the U, V and W represent relative coordinates.

Example:

Example Program/ instruction

e Rapidly positioning to B point from current position A:

Absolute command expression:
D LEN G90 GO0 X92. Y35.

Incremental command expression:
G91 GO0 X62. Y-25.

60

QOrigin of 92
workpiece |
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3.3.2 Linear interpolate (G01)

Linear interpolate Group Command code
Milling
A-Type
01 GO1
Lathe B-Type
C-Type

Command format:

G01 | CP | F_
C_
Go1|CP F_|,|R_
A

CP  The target position in the absolute mode.

The movement distance in the increment mode.

F_ Feed speed, it is continuously valid until it is replaced by a new command value.

C_  Sets the chamfer length value between two lines when they are at a 45-degree angle.
R_ Setfillet radius for two lines connecting in an arc.

A Set the specific connect degree value between two lines.

Instruction description:
Move the tool linearly from the current position to the specified coordinate position at cutting
speed. The cutting speed specified by the F command. if not specified, the system will refer to

parameter [N1.042 Default cutting feed].

Automatic chamfering:

C_,R_and A_are used as the selection argument and should be entered after the comma
symbol. The function is to produce the chamfer between two linear commands, which helps
simplify the chamfer path programming. Please refer to parameter [N1.013 Bit 5 Chamfer and

fillet format setting].

Note:

(1) If the cutting speed is not specified, the system will refer to parameter [N1.042 Default
cutting feed].

(2) Cutting speed is affected by D2X002 as feed override.

(3) Inthe A-Type lathe machines, U_, V_, W_ represent the relative coordinates of the X, Y, Z

axes.
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Example description:

Example Program/ Instruction

15 8 18 Go8
G54 X0.0 20.0
GO0 X20.0
(- S — GO1 Z-18. F500
A X30.

X40. Z-26.
B ol of of |z41.

o =

Program origin o M30
(X0,Z0)

(Two linear paths connected with fillet arc)
G91 G01 X100.0,R10.

X100.0 Y100.0

(Two linear paths connected with chamfer)
G91 G01 X100.0, C10.

X100.0 Y100.0

C

(X150.0,Z100.0) (Two linear paths connected with specific
degree angle)

G90 GO0 X50.0 250.0

: G01 Z100.0,A45.0
(X50.0,250.0)
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3.3.3 Circular interpolate (G02/G03)

Clockwise circular interpolation Group Command code
Milling
A-Type
01 G02
Lathe B-Type
C-Type

Counterclockwise circular interpolation Group

Command code

Milling
A-Type
01 GO03
Lathe B-Type
C-Type
Instruction format:
G02 IJ
G17 CP F_
G03 R_
G02 K
G18 CP F_
G03 R_
G02 J K.
G19 CP _ F_
G03 R_
CP The target position in the absolute mode.

The movement distance in the increment mode.

R Arc radius.

(It is called the radius rule when represented by R)

I The relative X axis distance from the start position to the center of the circle.

J The relative Y axis distance from the start position to the center of the circle.

K The relative Z axis distance from the start position to the center of the circle.

(It is called center mode when represented by |, J and K)

F_ Feed speed, it is continuously valid until it is replaced by a new value.

Instruction description:
€ Arc direction definition:

As shown below, on the two-dimensional plane of the standard Cartesian coordinate system,

clockwise movement is G02 and counterclockwise movement is G03.

Y X

GOS\ GOS\
\GOZ \GOZ
X Z

G17 G18

z

GOS\
\GOZ
Y

G19
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€ Radius rule

The radius rule uses the R argument to specify the arc radius. This method uses the starting
point, end point, and arc radius to represent the arc path, but two possible sets of arc paths can
be generated based on these conditions, as shown in the paths A and B in the figure below.
Therefore, the system will select the path based on the positive and negative values of the
argument R. When R is a positive value, the arc path with the central angle <180° will be

selected; if it is a negative value, the arc path with the central angle > 180° will be selected.
B

o

End point »
D Start point

+Y

1 Center
+X

If the center degree of arc Ais a < 180, the R command value with use the negative value.
If the center degree of arc B is B > 180, the R command value will use the positive value.
In the above figure, if R=50mm and the end-point absolute position is (100.0, 80.0), then:
The center degree of the arc > 180°.
(Path B) G90 G03 X100.0 Y80.0 R-50.0 F80
The center degree of the arc < 180°.
(Path A) G90 G03 X100.0 Y80.0 R50.0 F80

¢ Center rule
The center rule uses |, J, and K arguments to describe the relative distance from the starting
point to the center of the arc in the X, Y, and Z directions, as illustrated in the following figure.

When users want to program a closed circular path, it is more appropriate to use the center rule.

_ G02
G02 Start point Start point
S L cone
G03 Conter G02 G03 Center
G03
A J.B 1A JB
G03 c Center
enter
h Start 02 03 .
Center point
. Start point
+Y G02 Start point G02
[—~+X 1-A JB 1A —
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Note:

(1) The G17 (X-Y plane) is the system default plane. Therefore, when working only on the X-Y
plane, the G17 instruction can be omitted.

(2) Ifthe |, J and R arguments are programed in the same block, the system will use the R
argument only as the radius rule. The | and J arguments will be ignored.

(3) 1,J, and R arguments can be omitted when the value is 0, such as 10, JO, or KO.

(4) When the X, Y, and Z end point coordinates are omitted in the block, it will be considered
as the starting point and the end point being at the same position, which is a closed circular
path; if the radius rule is used, there will be no tool path generated.

(5) When the distance between the end point coordinates and the calculated circle center is
not equal to the command radius or exceeds the parameter set in [N1.040 Arc command
radius tolerance], the warning message "Arc Radius Error" will be displayed.

(6) When the R, I, J, K arguments in the arc instruction (G02, G03) block are not specified, the
path result will be the same as the G01 instruction.

Example:
Example Program/ instruction
A Closed circle path milling:
G02 1-50.0
)
<
+X
Y Combination command:
G90 G54 X0 Y0 S500 M3 (Original point)
c G90 G01 Y15.0 F80 (A point)
@9\ G02 X41.0 Y40.0 R41.0 (B point)
G91 G01 X40.0 (C point)
e G02 X10.0 Y-10.0 R10.0 (D point)
G01Y-20.0 (E point)
0 :{ X-15.0 Y-10.0 (F point)
il +x | X-20. (G point)
| G90 G03 X20.0 R18.0 (H point)
GO01 X0.0 (Original point)
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3.3.4 3D circular interpolation (G2.4/G3.4)

NC5 Series Command Guidelines

3D circular interpolation
. . . Group Command code
(3 points forming a circle)
Milling 01 G2.4/G3.4
A-Type
Lathe B-Type -
C-Type
Instruction format:
Command LP Description
G2.4 X1Y12Z1 | (Middle-point position)
Format 1
G2.4 X2Y22Z2 | (End-point position)
G3.4 X1Y1Z1 | (Middle-point position)
Format 2

G3.4 X2 Y2 Z2 | (End-point position)
X1Y12Z4 The middle position of the circle command in absolution mode.

The relative distance from the start position to the middle position of the circle in
relative mode.
X2Y2 22 The end position of the circle command in absolution mode.
The relative distance from the start position to the end position of the circle in
relative mode.
Instruction description:
This command uses the theory of three points forming a circle and program two follow-up single
block commands of G2.4/G3.4 to define two coordinate points in the space. The first command
is the middle point, and the second command is the end point. As shown in the figure below, the
current coordinates are used as the starting point (X, Y, Z), and the arc in the 3D space can be
determined by specifying the middle point (X1, Y1, Z1) and the end point (X2, Y2, Z2).

Middle point
(X1,Y1,21)
End point
(X2,Y2,22)
Start point
(X,Y,2)

Notes:

(1) When the is G91 relative command is applying, the middle point (X1, Y1, Z1) is relative to
the current position, and the end point (X2, Y2, Z2) is relative to the middle point (X1, Y1, Z1).

(2) The closed circle path is not supported.

(3) Please disable the G41 or G42 compensation before using 3D circular interpolation

instruction.
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3.3.5 Polar coordinates command (G15/G16)

Polar coordinates command cancel Group Command code
Milling 01 G15
A-Type
Lathe B-Type -
C-Type
Polar coordinates command Group Command code
Milling 01 G16
A-Type
Lathe B-Type -
C-Type

Instruction format:

G15
G16

Instruction description:

The polar coordinates are a set of commands that only support the G code 16 group in the

milling machine system. All motion commands are based on a rotation center, while the path is

planned to use the defined radius and angle.

When this mode is enabled, the plane selection of the G code 02 group will be used to

determine the code used in subsequent instructions to define the radius and angle of the target

coordinates. The details are as follows:

€ G17: X-Y plane, X_ specifies the radius, Y_ specifies the angle.

€ G18: X-Z plane, Z_ specifies the radius, X_ specifies the angle.

€ G19:Y-Z plane, Y_ specifies the radius, Z_ specifies the angle.

Both the radius and angle commands of polar coordinates support absolute value and relative

value commands:

Absolute command: The radius command is the distance from the rotation center to the origin of
the working coordinate system. If the local coordinate system G52 is
enabled, the origin of the local coordinate system will be used as the
reference point.

The angle command is the angle relative to the reference axis of the
specified plane.

Relative command: The radius command is the distance from the rotation center to the current
position.

The angle command is an increment degree that is added on to the
previous command.

Execute the G15 command to cancel the polar coordinate function. After canceling the polar

coordinate function, the program will resume its motion path with the original coordinate system

and coordinate values.
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Example:
Example Program/ Instruction
Y Polar coordinate for drilling:
G90 G16 (Enable polar coordinate)
G81X100.0Y30.0Z-20.0R-5.0F200.0 (R100,030° drilling)
X100.0Y150.0 (R100,150° drilling)
Angle (Y_) 1 x100.0Y270.0 (R100,270° drilling)
X G15G80 (Cancel polar coordinate)
M30
d
Radius (X_)\
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3.4 Feed function

3.4.1 Exact stop (G09)

Exact stop Group Command code
Milling
A-Type
00 G09
Lathe B-Type
C-Type

Instruction format:

GO1
G09 | G02 CP
GO03
CP The target position in the absolute mode.

The movement distance in the increment mode.

Instruction description:

When executing path processing, in order to keep the feed speed continuous, the system will
execute the next block in advance before the execution of the block is completed so that the
running speed can be continued. This continuous motion will produce rounded corners on the
path. It will also prevent the running path from reaching the target position. If users need to
move to the target position, they can use the GO9 command to actually finish the motion block
and the system will detect the tool positioning. The system will execute the next block command

until the positioning is confirmed. The description is shown below:

Standard

cutting

Exact stop

Note:
(1) This command is only valid for cutting commands (G01 — GO03) in a single block.
(2) When using this exact stop instruction, it will lead to the speed not being continuous

between each motion block.
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3.4.2 Exact stop mode (G61)

Exact stop mode Group Command code
Milling
A-Type
13 G61
Lathe B-Type
C-Type

Instruction format:

G61

Instruction description:

The G61 instruction functions similarly to the G09 instruction. The difference is that the G09

instruction is not a continuously valid instruction, it is only valid at the single clock. The G61

instruction is a continuously valid instruction. After specifying the G61 instruction, every G01,

G02, G03 command will execute exact stop until the system meets the G64 cutting mode

instruction. Otherwise, this mode status will remain valid.
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3.4.3 Cutting mode (G64)

Cutting mode Group Command code
Milling
A-Type
13 G64
Lathe B-Type
C-Type

Instruction format:

G64

Instruction description:

G64 is the system default mode. In this mode, the system will apply a continuous speed

between each motion block instruction, so that the end point of each movement instruction will

not decelerate to zero and the target position will also not be reached.

Note:

After executing the G64 command, the system will still decelerate to zero speed and check the

target position for path planning when encountering the following situations:

€ GO0 rapid traverse instruction.
€ GO09 exact stop instruction.

€ The next command block has no movement.

3-23



NC Programing NC5 Series Command Guidelines

3.4.4 Cutting feed mode (G94/G95/G98/G99)

Feed per minute (mm/min) Group Command code
Milling G94
A-Type Go8
05
Lathe B-Type Go4
C-Type G94
Feed per rotation (mm/rev) Group Command code
Milling G95
A-Type G99
05
Lathe B-Type G95
C-Type G95

Milling instruction format:

G9%4
F_
G95
G94F_  Cutting feed speed per minute, unit: mm/min or inch/min.
G95F_  Cutting feed speed per spindle revolution, unit: mm/rev or inch/rev.

Instruction description:

The G code group 05 includes two types of speed control modes, as described below:

€ The tool feed distance each minute, unit: mm/min or inch/min.

€ The tool feed distance each spindle revolution, unit: mm/rev or inch/rev.

This command is a continuously valid command and can be programed in the same block with

the motion command or separately in a single block.

Example Program/ Instruction
Tool process distance per minute:
This mode is not related to spindle rotate speed.
RS
workpiece
(1) Tool process distance per spindle revolution: (Lathe spindle)
V4 4=
,I/ M3S100 (Spindle positive rotate 100RPM)
lfff G99 G01 Z-20. F0.35 (Feed 0.35 mm/rev)
7
[\
'\‘.
\\ Actual cutting speed is:
NS 100 rev/min * 0.35 mm/rev = 35.000 mm/min
F(mm/rev)
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3.5 Reference position

3.5.1 Return to 15t reference position (G28)

Return to 15t reference position Group Command code
Milling
A-Type
00 G28
Lathe B-Type
C-Type

Instruction format:

G28 | CP
CP coordinate value of intermediate point.

Instruction description:

The G28 command will use the GO0 rapid positioning method to return to the 15t reference point
through the intermediate point set by the command. The purpose is to allow the tool to quickly
return to the 1st reference point and avoid machine interference problems through the
intermediate point. The CP in the command format is expressed as the intermediate position.
The axis whose intermediate coordinate is not specified will directly return to the 15t reference
point.

When tool G41 or G42 radius compensation is set, it is recommended to cancel the tool radius
compensation function first. If the tool radius compensation function is not canceled, the system
will move to the middle point and return to the 15t reference point using a path without tool
radius compensation when executing the G28 action. Then, when the next motion block is
activated, the system will automatically restore the tool radius compensation function. In
addition, the tool length compensation function of G43 or G44 will still be valid before reaching
the intermediate point, and then it will return to the 1st reference point without tool compensation
when G28 is executed. The tool length compensation will be canceled and will not automatically

recover anymore, users need to give the tool length compensation command again.

Note:

The 1st reference point is set in parameter [N2.060 15t reference coordinate].

Example description:

Example Program/ Instruction
€ Mechanical origin 15t reference point return
B(50,65,50) G90 G28 Z50. (The Z axis returns to the first reference
—4— T point from point A through point B)
MO06 T02 (Exchange to tool NO.2)
+Z G28
L4 .
4
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3.5.2 Positioning from reference position (G29)

Return from reference position Group Command code
Milling
A-Type
00 G29
Lathe B-Type
C-Type

Instruction format:

CP Target position

G29

CcP

Instruction description:

The G29 command rapidly positions the tool from the current position to the reference point G28

or G30, and then moves to the CP target position specified in the block. The reference point

passed by G29 is the reference position used in the previous execution of G28 or G30.

Note:

If the G28 or G30 command has not been executed before the system executes the G29

instruction, the system will issue an error [0x0253 Reference position error].

Example description:

Example

Program/ Instruction

O}\B(100,80)

OcP(120,40)

& R1(100,20)

S: Start point.

B: Middle point
R1: Reference point from N2.60

CP: End position

Move from reference point:

Incremental command:
G28G91X70.0Y40.0
MO06
G29X20.0Y-40.0

Absolute command:
G28G90X100.0Y80.0
MO06
G29X120.0Y40.0
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3.5.3 Return to 2"9, 3, 4th reference position (G30)

Return to 2", 3", 4th reference position Group Command code
Milling
A-Type
00 G30
Lathe B-Type
C-Type

Instruction format:

P2
G30 | P3 | CP
P4
CP Intermediate position of instruction
P2 2 reference position selection
P3 3rd reference position selection
P4 4t reference position selection

Instruction description:

The G30 command will use the GO0 rapid positioning method to return to the 2nd, 31 or 4th
reference point through the intermediate point set by the command. The CP in the command
format is expressed as the intermediate position. The axis whose intermediate coordinate is not
specified will directly return to the corresponding reference point. The P2, P3, and P4 are the
basis for the command to select the 2M, 3 or 4t reference point for the target position. If users
want to select the 2" reference point, the P2 can be omitted.

When tool G41 or G42 radius compensation is set, it is recommended to cancel the tool radius
compensation function first. If the tool radius compensation function is not canceled, the system
will move to the middle point and return to the corresponding reference point using a path
without tool radius compensation when executing the G30 action. Then, when the next motion
block is activated, the system will automatically restore the tool radius compensation function. In
addition, the tool length compensation function of G43 or G44 will still be valid before reaching
the intermediate point, and then it will return to the corresponding reference point without tool
compensation when G23 is executed. The tool length compensation will be canceled and will
not automatically recover anymore, users need to give the tool length compensation command

again.

Note:

The 2, 34, 4th reference position settings are in the following parameters:
& [N2.061 2" reference coordinate].
& [N2.062 3™ reference coordinate].

& [N2.063 4" reference coordinate].
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Example description:

Example Program/ Instruction
|’_"‘; nd H .
1 Gos 2nd reference point return:
1 I . .
i _ 1 Mechanical origin

G30

Second origin

+Z

e

After executing the G90 G30 P2 Z0 command, the Z axis will
first move to the intermediate point position Z0, and finally
move to the 2nd reference position, which completes the

command action of the 2nd reference point return.

Example diagram:

G90 G30 P2 X100. Y80.

G91 G30 P2 X0. YO0. (Without intermediate point)

Y Y
The second The second
reference point reference point
(100,80)
(50,50) (50,50)
X
4 The second €‘} The second
reference point reference point
G30
7~ ~A
1 B(Z0.0)
KL A (250,0) 141 A (z50.0)
+Z o +Z
I |1 e30 T
i B (Z0,0) i
+X +X
G90 G30Z20.0 G91 G30 Z0.0
€ The second € The second
reference point ¢ T reference point
Pl 431 B(270.0)
-$1 B(250.0)
G30
+7 . G30 +7 u
|7 /
» ]
A(Z 20.0) A(Z20.0)

+X
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3.5.4 Skip function (G31)

Skip function Group Command code
Milling
A-Type
00 G31
Lathe B-Type
C-Type

Instruction format:

G31|CP | F_|P

CP The target position in the absolute mode.
The movement distance in the increment mode.
F Feed speed, the feed speed here is only available in this instruction.
It will refer to parameter [N1.027 Skip function default speed] if there is no

command in the instruction.

P_ Set PO or P255 or omitting the P argument. The function will be triggered by any
HSI signal.
Set P1-P255, select the trigger signal using binary bits. Shown in the table below:
HSI PORT 8 7 6 5 4 3 2 1 Remark
P1 0 0 0 0 0 0 0 1 Enable HSI 1
P2 0 0 0 0 0 0 1 0 Enable HSI 2
P3 0 0 0 0 0 0 1 1 Enable HSI 1 and 2
P255 1 1 1 1 1 1 1 1 Enable HIS 1to 8

Instruction description:

This command will move linearly to the specified position by CP, and continuously monitor the
input signal status of HSI during the movement. When the signal is touched, the block command
will immediately stop and then start the next block; if the specified target position is reached and
the HSI signal has not been triggered yet, the system will still execute the next single block.
When the skip condition is satisfied, the machine coordinates and absolute coordinate
information will be written to the temporary memory right after the HSI signal is triggered and
update the results into the variables listed in the following table:

Name X Y Z ... 16
G31 machine #21048 | #21049 | #21050 #21063
coordinate record
G31 absolute #21064 | #21065 | #21066 #21079

coordinate record
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Note:

(1) The skip function is not permitted to use cut tool radius compensation (G40/G41), please
disable it before using.

(2) Skip function external input type, related parameters:

€ Parameter [N5.006 HSI high speed input polarity].

¢ Parameter [N5.007 HSI high speed input switch].

¢ Parameter [N1.013 Bit21 The initial recorded value of # variable for G31 function].

(3) Motion speed
- Refers to parameter [N1.027 Skip function default speed] when speed F is not
specified.
- In the GO1, the limit speed is set based on the parameter [N1.33Cutting command
maximum feed].
- In the GOO, the limit speed is set based on the parameter [N2.20 Axis G00 rapid
command maximum speed].

(4) The acceleration and deceleration are used when the skip function ends without being
triggered.

N1.033[Cutting command maximum feed]
N1.028[Skip function acc.and dec. time]

Acc./Dec. =

(5) Skip deceleration when skip function triggered.

Skip deceleration =

m {N1.033[Cutting command maximum feed] | N2.020[Axis GOO rapid command maximum speed]}
N1.028[Skip function acc.and dec.time] | N2.021[Axis GO0 rapid command acc.and dec.time]

(6) For the speed smoothing parameter, refer to [N1.29 Skip function S curve time].

Example description:

Example Program/ instruction

G90 GO0 X0 YO

G01 G31 X80.0 F500.0
Y40.0

+Y Take the above program for example.

The system did not receive a skip signal while

moving from position 0.0 to target 80.0. After X

40 A reaches the target, the next single block Y40.0 is
|

[ executed, as shown by the solid arrow in the
G311 Program

skip path I path figure.
i The system stops the G31 block immediately
0 5-0 80 . right after it receives the skip signal before
Skip signal

reaching the target X80.0 and then starts the
next single block, as shown by the dashed arrow

in the figure.

3-30



NC5 Series Command Guidelines

NC Programing

+Y

40

" Program

G31 skip path.—

path

0 >
Skip signal

50

80

+X

G90 GO0 X0 YO0

GO01 G90 G31 X50.0 F150.0

X80.0 Y40.0

Take the above program for example.

The system did not receive a skip signal while

moving from position 0.0 to target 50.0. After X
reaches the target, the next single block X80.0
Y40.0 is executed, as shown by the solid arrow

in the figure.

The system stops the G31 block immediately
right after it receives the skip signal before
reaching the target X50.0 and then starts the
next single block, as shown by the dashed arrow

in the figure.
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3.6 Coordinate system

3.6.1 Plane selection (G17/G18/G19)

X-Y plane selection Group Command code
Milling
A-Type
02 G17
Lathe B-Type
C-Type
Z-X plane selection Group Command code
Milling
A-Type
02 G18
Lathe B-Type
C-Type
Y-Z plane selection Group Command code
Milling
A-Type
02 G19
Lathe B-Type
C-Type

Instruction format:

G17

GO1

G18

G02

G19

G03

Instruction description:

The plane selection function is used when switching between different reference planes. If the

three axes are moving synchronously, there will be no need to set it. The G17 — G19

instructions are used to set the planes where arc cutting, cycle instructions or tool compensation

commands are being performed.

Notes:

G17

G18

G19

The system default plane is set by the parameter [N1.20 Bit 3~4 System initial working

plane].
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3.6.2 Local coordinate system (G52)

Local coordinate system Group Command code
Milling
A-Type
00 G52
Lathe B-Type
C-Type

Instruction format:

G52 | CP
Local coordinate original point.

CP

Instruction description:

In order to easily locate the coordinate position of the processing path, an offset coordinate

system (also known as a sub-coordinate system) can be defined on each working coordinate

system through the local coordinate system. The command method is G52 in conjunction with

each axis's absolute position, and the local coordinate system can be established on the

working coordinate system such as G54-G59 and G54P1-G54P64. The local coordinate system

is only valid in G90 absolute mode and cannot be used in G91 incremental mode.

When canceling the local coordinate system specification, users need to specify the X, Y, and Z

coordinate values in the G52 command as zero. That is to say, after executing G52 X0 YO0 Z0,

the local coordinate system settings are canceled.

Example description:

Example

Program/ Instruction

Example 1:

v

(Absolute coordinate)
G90 G54 X0 YO (X00.,Y00.)
G52 X40.0 Y40.0 (X40.,Y40.)
G00 X20.0 Y20.0 (X60.,Y60.)

Example 2:
LY

4 0 (20,20}

H /)—-""--___

! ~ —_ 4

|~ The new @54 e N

soordinales ayste T——
/f./“'“ i _r*_n_a___t[ipa ayElem _\}__H___
’/‘f«‘ 352 X530, Y20, _H"'-H.__h___&fl-j;._m\.
AT BTC, 1D

'
i The new G566 eaordinates system
" -
# G54 coordinstas system "
i - Es2 R30. YRR

G66 coordinales syslem

o
00 caordinstas systam

G90G54G00X10.Y10.
G52X30.Y20.
G00X20.Y20.
G56G00X50.Y10.

(A point to B point)
(B point to C point)
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3.6.3 Machine coordinate system (G53)

Machine coordinate system Group Command code
Milling
A-Type
00 G53
Lathe B-Type
C-Type

Instruction format:

G53 | CP
CP Target position mechanical coordinate location point.

Instruction description:
Positioning the tool at the specified machine coordinates at rapid speed. It is generally used in

applications where the reference point is established on the machine coordinates.

Notes:

(1) G53 can only be used when the system origin coordinates have been established.

(2) The G53 instruction must be programmed in the G90 absolute command, otherwise the
G53 block will be ignored and not executed, but the status instructions, such as G00/G01
or G90/G91, in the block will still change the status and will affect the motion command of
the following blocks.

(3) Gb53is a non-continuously valid command and will only be valid in one single block.

(4) When executing the G53 command, the tool radius compensation and tool length
compensation will be automatically canceled. In addition, the tool radius compensation will
be automatically restored when the next motion block is executed, while the command for
the tool length compensation must be given again to activate it.

(5) When there is a specified motion command in the G53 block, the axis will move to the
specified point. Otherwise, the tool will stand still.

(6) The G53 and G28 cannot be programed in the same block, otherwise the system will return
[0x0265 G53 and G28/30 instructions cannot be programed together].

Example description:

Program / Instruction

G91 G53 X150. Y-150. (This G53 instruction will be omitted)
X-30. Y-30. (This block switches the system into incremental command mode)
G90 G53 X50. Y-50. Z0. (Move to machine coordinate position of X50.Y-50. Z0.)
G1 G53 X100. Y-100. F1000 (Command in GO1 instruction)
(

X50. Y50. This motion command is applying GO1 F1000. movement)
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3.6.4 Work coordinate system (G54/G55/G56/G57/G58/G59)

Work coordinate system Group Command code
Milling
A-Type
12 G54/G55/G56/G57/G58/G59
Lathe B-Type
C-Type

Instruction format:

G54
G55
G56
G57
G58

G59

Instruction description:

Instruction description:

The working coordinate system can make it easier to perform the programing and establish
multiple coordinate systems on the work platform at the same time for multiple process
switching. When the working position changes, the processing path does not need to be
programmed again.

Only the workpiece coordinate reference point needs to be changed to restart the processing. A
simpler method of establishing a working coordinate system is to move the tool to the origin
coordinates of the new coordinate system, and then register its machine coordinates in the
controller's working coordinate system (G54-G59) parameters. Then the corresponding working

coordinate system code can be executed to switch to a different workpiece plane.

Example description:

Example Program/ instruction
Y (G55 reference point set X-axis150.Y-axsi100.)
01000
G00 G90 G55 X0 YO  (move to G55 reference position)
Workpiece G00 X100.0 (Rectangular start point)
& Y50.0
G55 X0 Y0 XO0.
(X150100) X0. (Rectangle end point)
o X
X0Y0
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3.6.5 Extended working coordinate system (G54P_)

Extended working coordinate system Group Command code
Milling
A-Type
12 G54P_
Lathe B-Type
C-Type

Instruction format:

G54 | P

P_ Extended coordinate ID, range 1-64.

Instruction description:
Except of standard working coordinate systems such as G54~G59, the G54 provides 64 sets of
expanded working coordinate systems. The usage method is the same as the working

coordinate system, please refer to section 3.6.4.
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3.6.6 Coordinate system setting (G92/G50)

Coordinate system setting Group Command code
Milling G92
A-Type G50
00
Lathe B-Type G92
C-Type G92

Instruction format:

Go2 CP

CP

Instruction description:

Replaces the current system coordinate system.

The coordinate system setting can set the current position as the new reference origin.

When the CP value is zero, it means that the current tool position is set as the zero point of the

new reference coordinate. The absolute instructions in this program will refer to the position

based on this origin point.

Note:
(1)

After the G92 command is enabled, it will be maintained until the program ends command

M02/M30, or a new G92 command is issued, and the status will not be canceled or

updated.
(2)

Example description:

After executing system RESET, the setting state of G92 will be canceled.

Example Program/ instruction
Y (G54 reference point X150. Y100.)
GO0 G90 G54 X0.0 Y0.0
‘ G00 G92 X0.0Y0.0 (Set as program origin point)
coaxave | TR GO1X100.0 YO.0 F1000.0  (Rectangle start point)
ZSELREDE - X100.0 Y50.0
seaxone X0.0 Y50.0
X0.0 Y0.0
M30 (Program finished)

X0Y0
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3.7 Input unit

3.7.1 Absolute command (G90)

Absolute command Group Command code
Milling G90
A-Type -
03
Lathe B-Type G90
C-Type G90

Instruction format:
\ G90 \

Instruction description:

This command is a continuously valid status command. After executing this command, the axes

commands, coordinate angles, etc. will all be executed in absolute position mode. In other

words, the movement of the tool is based on the working coordinate origin as the reference

point, and all position commands are absolute coordinates relative to this reference point.

Example description:

Example Program/ instruction
Y 01000
L
G90 X30 Y30 G01 G90 X10.0 Y10.0 F500.0
(Absolute coordinate X10.Y10.)
Actual movement 7
%20 Yzo/’ X30.0 Y30.0
7 (Absolute coordinate X30.Y30.)
s
//
® G90X10Y10
- X
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3.7.2 Increment command (G91)

Increment command Group Command code
Milling G91
A-Type -
03
Lathe B-Type G91
C-Type Go1

Instruction format:

Go1

Instruction description:

This command is a continuously valid status command. After executing this command, the axes

commands, coordinate angles, etc. will all be executed in incremental position mode. The axes

movement or rotation command of a motion block is an incremental distance from its current

position to the target position. G91 and G90 are mutually exclusive state instructions. When
G91 is specified, the G90 state will be replaced by the G91 state.

Example description:

Example

Program/ instruction

s
X20¥20 -

P
-
-~
P
-
-

.
* G91X10Y10

rd
Actual movement -

G91X20Y20
X30Y30
a )

X0Y0

Relative instruction example:
01001

GO01 G91 X10.0 Y10.0 F500.0
X20.0Y20.0

(Move X10, Y10)
(Move X20, Y20)

When starting from X0.YO0 and the first position is
X10.Y10, the second position is X20.Y20. However, the
actual machine position stops at X30.Y30, as shown in
the figure.

G90 X5

G91 X-5Y5

G90 X0 Y20

G91Y20

X0Y0

GO0 X40 YO

G90 and G91 program example:
00010

G01 G90 X0 Y0 F1000

X40.0

G91Y20.0

X-5.0Y5.0

G90 X5.0

X0Y20.0

YO

M30
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3.7.3 mm or inch units (G20/G21/G70/G71)

inch input Group Command code
Milling G20
A-Type G20
03
Lathe B-Type G20
C-Type G70
mm input Group Command code
Milling G21
A-Type G21
03
Lathe B-Type G21
C-Type G71

Instruction format:

G20
G21

Instruction description:

This is a command for switching between inch and mm units. This command is only valid for the

linear axis movement, and the angle of the rotation axis is not affected. The system units that

will be affected are as follows:

*
*
*
*

The F value for cutting feed speed.

Coordinate position instruction value.

Working coordinate position.

Tool compensation and movement value.

Note:
(1) Switching between mm and inch is prohibited during the program execution, so it must be

()

defined at the beginning of the program.

It is prohibited to use both mm and inch unit commands in the same program.
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3.8 Auxiliary function
3.8.1 M-code

The main function of the M code in the NC program is to turn on or off the machine-related
auxiliary functions. Except for MO0, M01, M02, M30, M98 and M99 in the system, which have
special function definitions, the rest can be defined by the equipment manufacturer. Please refer

to the relevant instructions from the equipment manufacturer.

3.8.1.1 Program stop (M00)
When the program runs to the M0O block, the system will hold execution. When the program is
placed on hold through M0O, the corresponding M3x037 in the MLC will be automatically

triggered, and the hold status will not be released until M3x037 is released.

Name Property Path 1 Path 2 Path 3 Path 4

MO0 hold status R M31037 M32037 M33037 M34037

3.8.1.2 Optional stop (M01)
When the program executes the MO1 block and the optional stop control bit of M2x009 is
enabled, the system will hold execution. The optional stop status of M3x038 will be triggered

when the optional stop is activated until the hold status is released.

Name Property Path 1 Path 2 Path 3 Path 4
Optional stop enable R/W M21009 M22009 M23009 M24009
Optional stop status R M31037 M32037 M33037 M34037

3.8.1.3 Program end (M02)

When the program executes the M02 block, it will stop running the NC program. The final
execution line index will remain in the M02 block and will not return to the beginning of the
program. It can be used in detect unexpected stop states because it remains in the last

execution state.

3.8.1.4 Main program end M30

When the program executes the M30 block, it will stop running the NC program. The program
execution line index will return to the beginning of the main program, which can be used when
the program is completely executed.

3.8.1.5 Macro call (M98)

Calls sub-programs, for the functions please refer to section [3.11.4.7 Sub-program
(M98/M99)].

3.8.1.6 Program return (M99)

Program return, for the functions please refer to section [3.11.4.7 Sub-program (M98/M99)].

3.8.1.7 Interrupt macro call (M96/97)

Calls the interrupt macro, for the functions please refer to section [3.11.4.6 Interrupt macro call
(M96/M97)].
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3.8.2 Parameter group change (G05)

After the program is executed, the user can switch the processing parameters according to

requirements.

NC5 Series Command Guidelines

Parameter group change Group Command code
Milling
A-Type
00 G05
Lathe B-Type
C-Type

Instruction format:

GO05 | P_
P parameter group ID, range: P1-P20.

Instruction description:

After the function is executed, the system will immediately apply the selected parameter group
settings, allowing users to have different processing characteristics or effects for specific
processing areas. A total of 20 parameter groups are available.

GO5P_: 1-20 for the group number.

Use GO05 PO to cancel the parameter group settings and return to the original processing
parameter settings.

Supported parameters are as follows:

para Channel para name para Axis para name
N1.030 | GOO rapid command maximum speed N1.096 | Blending — distance before next block
L oo .
N1.031 | GOO rapid command acc. and dec. time N1.097 | Blending - velocity %between rapid
command
L . .
N1.032 | GOO rapid command S curve time N1.098 Blendlng velocity %between rapid
and cutting command
L Y .
N1.033 | Cutting command maximum feed N1.099 Blending — velocity %between cutting
command
N1.034 | Cutting command acc. and dec. time N2.020 ':‘;;Segoo rapid command maximum
N1.035 | Cutting command S curve time N2.021 ﬁ::: GO0 rapid command acc. and dec.
N1.036 | Look-ahead filter time N2.022 | Axis GO0 rapid command S curve time
N1.037 | Look-ahead S curve time N2.023 | Axis cutting command maximum speed
N1.038 | Arc command reference feed N2.024 ﬁ‘::: cutting command acc. and dec.
N1.039 | Arc command minimum feed N2.025 | Axis cutting command S curve time
N1.041 | Turn on speed N2.026 | Axis maximum turn speed tolerance
N1.050 | Max command distance of curve fitting N2.027 | Blending — axis target reach distance
N1.051 | Min command degree of curve fitting N2.029 | Axis position filter time
N1.052 | Minimum command length of turning
N1.053 | Path smoothing deviation
N1.054 | Path smoothing command error
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3.8.3 Programmable data input (G10)

Programmable data input Group Command code
Milling
A-Type
00 G10
Lathe B-Type
C-Type

Instruction description:

During program execution, users can update the system configuration through G10 with the L

command function. Supported functions are as follows:

Note:

L02: Register working coordinate data.

L10: Register tool length.

L11: Register tool length wear consumption.

L12: Register tool radius.

L13: Register tool radius wear consumption.

L14: Register tool length tolerance.

L15: Register tool actual lifetime.

L20: Register extend working coordinate.

L21: Register software limit position.

(1) G10L2/10/11/12/13/14/15/20/21 commands are available for both absolute and relative
command modes, and they support G code 03 group G90/G91 mode switching and U, V,

W relative command input of type-A lathe machines.

(2) The G10 command is a non-continuously valid command and will only be valid in one

single block. The offset coordinates and the compensation of the working coordinate

system are based on the machine coordinate system.

(3) After using L2 (register working coordinate) or L20 (register extended working coordinate)

to change the coordinate data, it will take effect immediately in the next motion block. To

change L10-L13 (register tool compensation data), the compensation command (G41/G42

or G43/G44) and the compensation data number (D or H number) must be executed again

to take effect.

Example description:

Example program

Explanation

G10L10 P1 R-300.0

Set the 15t tool length compensation value H-300.0

G10L10 P2 R-100.0

Set the 2" tool length compensation value H-100.0

G90 G10 L10 P1 R-300.0
G91 G10 L10 P1 R-100.0

Set the 15t tool length as -300.0
Increase the 15t tool length -100 to -400
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3.8.3.1 Register working coordinate (L02)

‘G10‘L02‘P_‘CP‘

L02 Register working coordinate data.
P_ Parameter group ID.
ID Coordinate selection
PO Offset coordinate
P1 G54
P2 G55
P3 G56
P4 G57
PS5 G58
P6 G59
CP Coordinate original point position.

Instruction description:
Modify the coordinate system reference point. If it is necessary to modify the extended working

coordinate system, please use the L20 group function.

3.8.3.2 Register tool length (L10/11)

L10 R_
G10 P_
L11 CP
L Code function.
ID Function selection

L10 Tool length log

L11 Tool length wear consumption
P_ Parameter group ID.

ID Tool selection

PO Invalid ID

P1-P512 | Corresponding tool ID 1-512
R_ Lathe: Tool radius compensation data.
Other: Z-axis length/ wear consumption.

CP Tool length/ wear consumption.
Q_ Lathe: Tool tip direction data of the hypothetical tool.

Other: Not support.

Instruction description:

G10 L10-L12 sets the tool length compensation value.

P is the tool number index.

When the machine type is not lathe and then L10/11 contains the tool information for both the
R_and CP command, the setting of CP will be ignored.
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3.8.3.3 Register tool radius (L12/13)

L12
G10 P_ | R_
L13
L Code function.
ID Function selection
L12 Tool radius
L13 Tool radius wear consumption
P_ Parameter group ID.
ID Tool selection
PO Invalid ID
P1-P512 | Corresponding tool ID 1-512
R : Tool radius data.

Instruction description:

G10 L12-L13 are instructions only for milling applications, which set the compensation value of

the tool radius.

P is the tool number index.

R represents tool radius registration data when it is at L12 and represents tool radius wear

consumption when it is at L13.

3.8.3.4 Register tool tolerance (L14)

R_
G10 | L14 | P_
CP
L14 Register tool length tolerance.
P_ Parameter group ID.
ID Tool selection
PO Invalid ID
P1-P512 | Corresponding ID 1-512 tool data
R_ Z axis length tolerance.
CP Tool length tolerance.

Instruction description:

G10 L14 sets the tool length tolerance value.

P is the tool number index. When L14 contains both the R_ and CP command, the setting of CP

will be ignored.
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3.8.3.5 Register tool actual lifetime (L15)

R_
G10 | L15 | P_| D_
CcP
L15 Register tool actual lifetimes.
P_ Parameter group ID.
ID Tool selection
PO Invalid ID

P1-P512 Corresponding ID 1 - 512 tool data

D_ Mode ID.

ID Tool selection

DO Invalid ID

D1 During Z-axis execution, increase the target lifetime incrementally
R_ Actual lifetimes of Z axis.
CP Tool lifetime.

Instruction description:

G10 L15 sets the tool lifetime value.

P is the tool number index.

When L14 contains both the R_ and CP command, the setting of CP will be ignored.

3.8.3.6 Register extend working coordinate (L20)

G10 | L20 | P_ | CP

L20 Register extend working coordinate.
P_ Parameter group ID.
ID Coordinate selection
PO Invalid parameter
P1 G54P1
P2 G54P2
P64 G54P64
CP Coordinate original point position.

Instruction description:
Modify the extend coordinate reference point.

3-46



NC5 Series Command Guidelines NC Programing

3.8.3.7 Register software limit position (L21)

G10 | L21 | P_ | CP

L20: Register extend working coordinate.
P_: Parameter group ID.
ID Limit selection
PO Invalid parameters
P1 Set 1%t positive software limit
P2 Set 15t negative software limit
P3 Set 2" positive software limit
P4 Set 2" negative software limit
CP: Software limit position.

Instruction description:
Modifies the system software limit position.

3.8.4 Dwell (G04)

Dwell Group Command code
Milling
A-Type
00 G04
Lathe B-Type
C-Type
Instruction format:
P_
G04
X_
X pause time, unit: sec. range: 0.001-99999.999.
P pause time, unit: ms, range: 1-99999999.

Instruction description:

This instruction is a command for the system to pause the time.

The X argument sets the pause time in seconds, decimal points are allowed.

The P argument sets the pause time in milliseconds (0.01 seconds), decimal points are not
allowed in this format.

Note:

The X argument is affected by the [N1.11 bit4 Command block ignore decimal point].
When the setting is 0 to disable decimal point ignoring, if the command is [G04 X1], the pause
time will be 0.001 seconds, and if the command is [G04 X1.], the pause time will be 1 second.
When the setting is 1 to enable decimal point ignoring, if the command is G04 X1, the pause

time will be 1 second.

Example:
Example program Explanation
G04 X1.5 Block pause 1.5 sec
G04 P1500 Block pause 1500 ms
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3.8.5 MLC M relay control (G900)

MLC M relay control Group Command code
Milling
A-Type
00 G900
Lathe B-Type
C-Type

Instruction format:

G900 | P_ | Q_
P_ M relay number. Range: 30200~30339.
Q_ Control value. Range: -1.

Instruction description:

This instruction controls the status of the MLC M relay through a single block instruction.

P_ Specifies the MLC M relay number.

Q_ Specifies the status to be updated. When the value is 0, it writes OFF, and when it is not 0, it
writes ON.

Notes:

(1) When the M number specified by P_ exceeds the range, the block is automatically ignored
and not executed.

(2) When P_or Q_is not specified, this block is automatically ignored and not executed.

(3) When Q_ uses an out-of-range value, it will automatically be executed with a value of 1.

Example:
Program example Description
G900 P30200 Q1 Set the M30200 in MLC as ON
G900 P30320 Q0 Set the M30200 in MLC as OFF
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3.9 Spindle function

3.9.1 S-code instruction

S code is used for specified spindle rotation, format is SOOOOOOPO.

S specified spindle speed, range: 0-600000.
P specified spindle number, range 1~4.

The 15t spindle will be selected when the command is not specified.

Related macro variables:

Variables

S_P1 command value #20404

S_P2 command value #20405

S_P3 command value #20406

S_P4 command value #20407

MLC related register:

Status | Property Path 1 Path 2 Path 3 Path 4
S-code execution BIT M31065 M32065 M33065 M34065
S_P1 command value Float R D31026 D32026 D33026 D34026
S_P2 command value Float R D31030 D32030 D33030 D34030
S_P3 command value Float R D31364 D32364 D33364 D34364
S_P4 command value Float R D31376 D32376 D33376 D34376

Note:

(1) The S code function will take effect only when the spindle in the path is enabled.

(2) The setting parameters for the maximum speed limit of each spindle are N1.008, N1.058,

N1.108, and N1.158 [Maximum spindle speed].
(3) When the spindle speed is controlled by the MLC, please refer to the machine

manufacturer's instructions for related control functions.
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3.9.2 Spindle linear speed control (G96/G97)

Constant linear speed control Group Command code
Milling
A-Type
2 17 G96
Lathe B-Type
C-Type
Constant linear speed control cancel Group Command code
Milling
A-Type
2 17 Go7
Lathe B-Type
C-Type
Instruction format:
G96
S_
G97
G96S_ Specified spindle linear speed control per min, unit: m/min.

G97S_ Specified spindle number of turns per min, unit: RPM.

Instruction description:

G96 specifies that the spindle is controlled at a linear speed per minute (m/min). Taking G96

S200 as an example, the tool will run at a cutting speed of 200 meters per minute. When the

lathe cutting speed is fixed, the spindle speed will vary depending on the diameter of the

material in the X direction. When the processing diameter is smaller, the spindle speed will be

faster, and when the processing diameter is larger, the spindle speed will be slower. The main

purpose of this instruction is to maintain consistent finishing on a workpiece.

G97 specifies that the spindle is controlled in revolutions per minute (rev/min). Taking G97

S2000 as an example, the spindle speed will be maintained at 2000 revolutions per minute. This

command can be used to fix the spindle speed during thread processing, drilling, and tapping.

Note:

The constant linear speed of G96 is limited by the parameters N1.008, N1.058, N1.108 and

N1.158 [maximum spindle speed], and program instructions can also be used to limit the

maximum spindle speed to avoid the spindle rotation speed exceeding the usage limit

accidentally.
Max spindle speed clamp Group Command code
Milling G92S_
A-Type 00 G50 S_
Lathe B-Type G92 S_
C-Type G92S_

Example description :

Program description

G92 S200
G96 S130 M03

G97 S1300 M03

(Apply G92 to limit the spindle maximum speed to 200RPM)

(Cutting speed remains at 130 m/min)

(Represents the spindle speed remaining at 1300 RPM)
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3.10 Tool function

T code instructions are used to control machine tools. When the system executes the T code in
the NC program, it will pass the T code argument to the MLC or the 09000 macro program for
the logic program to judge the tool exchange action. For the tool exchange process, please

refer to the equipment manufacturer manual.
3.10.1 Lathe tool

The T instruction includes a 4-digit code in the lathe system, the format is TOOO ], composed of

the tool number and tool compensation code.

Notes:

(1) The tool compensation number can be cleared through system Reset, M30/M02, or
G28/G30, but the tool number will still be retained.

(2) Toread the T code information on the HMI, the settings are as follows:

Read memory location: G1TO
Numerical value: Word,

Numerical format: Unsigned Decimal
Integer number: 4

(3) When the parameter [N1.10 Bit22 T code call macro 09000] is enabled, the T code value

will not be displayed.

3.10.2 Milling multiple tools

To use the function of multiple tools on a single block, the parameter [N1.10 Bit22 T code call
macro 09000] must be enabled, and up to five T codes are allowed to be input in a single
block. The #20, #46, #72, #85, and #92 in the 09000 is for updating the arguments of the T

code.
T code 09000 local variable
1st group of T code #20
2" group of T code #46
3 group of T code #72
4t group of T code #85
5" group of T code #92

T code update to # variable corresponding table

Example

(09000

#100=#20 (11
(050000 Main file #101=#46 (22

#102=#72 (33
G1X1.F100 #103=#85 (44
T11T22T33T44T55 (T call 09000 V#104=#92 (55
X10. < M99

M30
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3.11 Macro program

This section introduces how to use macro programs. The naming rule of macro files is to use O
as the first character, and the number range is O00001-09999. However, the file names
050000 and 060000 are reserved for main programs and MDI programs, so they cannot be
used for general purposes.

The macro instructions are not affected by the block hold under the program preview
mechanism. Even when single-block pause is enabled, the macro syntax will not stop decoding;
however, the behavior can be changed through the parameter [N1.10 Bit24 Look-ahead stop
of # variable assignment command] and parameter [N1.10 Bit4 Enable Look-ahead of
judgment command]. The following instruction applications are considered macro commands:
(1) Program sections with the operation instruction (=).

(2) Program sections with the control instructions (GOTO, IF, WHILE).

(3) Program sections with the call macro program instructions (G65, G66, G67, G-code call

macro, M-code call macro).

3.11.1 # Macro variable

The # macro variables include two categories: user variables and system variables. This section
explains the user variables when programming. Please refer to appendix B for system special
variable functions.

The # macro variable uses double precision floating point format (Double Float), and its data
length is 8 bytes.

The HMI system screen supports the quick search function, please enter "S + variable number"
in the text field.

. No. of . Path .
Category |Quantity Range Type layers Retentive public read write

Null variable 1 #0 NULL 1 - - 0] -

Local 99 #1 ~ #99 Double | oMt | X X o) 0
variable

Public * 1 900 | #100~#999 | Double | 1 X | avez| 0 0
variable

Retentive | 2000 | #2000 ~#3999 | Double | 1 O | AN | 0 0
variable
Extend

. 8000 #4000 ~ #11999 | Double 1 o] o o o]
variable

O: support -: not support A\: partially supported.

Note 1: The maximum number of local variable layers is 9, one layer for subroutines called by
M98, and 8 layers for macro programs called by G65.

Note 2: Set the parameter [N1.10 Bit1 Regular public # variable] to 1 to enable multi-channel
sharing.
The parameter [N0.50 Amount of public regular variable] sets the usage range after
the shared variable #100.
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Note 3: Set the parameter [N1.10 Bit2 Retentive public # variable] to 1 to enable multi-
channel public sharing.

The parameter [N0.51 Amount of public retentive variable] sets the usage range
after the shared variable #2000.
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3.11.2 Operation instruction

3.11.2.1 Note

Name Instruction Application and instruction
( . ,
In a single block, all text after the symbol will be regarded
I
Note as comment content, and will not be included in program
% execution.
When the ‘O’ is the 15t character of the program, the 1st
Program name tag e} line will be the file description and will not be included in

program execution.

3.11.2.2 Value calculation

Numerical operations can be performed to perform calculations such as four-rule operations, trigonometric

functions, etc. on # variables. The following are instruction descriptions:

Name Instruction Application and instruction
Negative -a The negative value of a.
. a is the sum of b plus c.
Addition a=b+c .
For example: #100=1+2, the result of #100 will be 3.
) a is the difference derived from b minus c.
Subtraction a=b-c .
For example: #100=1-2, the result of #100 will be -1.
o a is the product of b times c.
Multiplication a=b*c .
For example: #100=2*3, the result of #100 will be 6.
o a is the quotient of b divided by c.
Division a=b/c .
For example: #100=2/3, the result of #100 will be 0.667.
a is the remainder after dividing b by ¢, the decimals will be rounded off
Remainder | a=b MOD ¢ |automatically.
For example: #100=5MOD3, the result of #100 will be 2.
Sine a=SIN[b] |ais the result of the SIN [b] calculation.
Cosine a=COS [b] |ais the result of the COS [b] calculation.
Tangent a=TAN [b] |ais the result of the TAN [b] calculation.
a is the result of the ASIN [b] calculation.
Arcsine a=ASIN [b] |When the value range of b exceeds -1-1, it will result in the alarm [0x257:
numerical value error].
a is the result of the ACOS [b] calculation.
Arccosine a =ACOS [b] |When the value range of b exceeds -1-1, it will result in the alarm [0x257:
numerical value error].
Arctangent a = ATAN [b] |ais the result of the ATAN [b] calculation.
Arctangent | a = ATAN [b,c] |a is the result of the ATAN [b,c] calculation.
a is the result of the square root of the b value.
Square root | a = SQRT [b]

3-54

For example: #100= SQRT [4.], the result of #100 will be 2.0.



NC5 Series Command Guidelines NC Programing

Name Instruction Application and instruction

a is the result after taking the absolute value of b.

Absolute a =ABS [b] i
For example: #100= ABS [-2.5], the result of #100 will be 2.5.

a is the calculation result of the b value after rounding off the decimal
point. When b is a negative number, the calculated content has the same

Rounding |a = ROUND [b] absolute value as the content calculated as a positive number.
For example: #100= ROUND [2.5], the result of #100 will be 3.0.
For example: #101= ROUND [-2.5], the result of #101 will be -3.0.

a is the result of b value after unconditionally rounding off the decimal

Unconditional a=FIX [b] point.
round down For example: #100= FIX [2.5], the result of #100 will be 2.0.
For example: #101= FIX [-2.5], the result of #101 will be -2.0.
a is the result of unconditionally rounding up the decimal point of the
Unconditional a=FUP [b] value b.
round up For example: #100=FUP [2.5], the result of #100 will be 3.0.

For example: #101=FUP [-2.5], the result of #101 will be -3.0.
a is the calculation result of taking the natural logarithm of the value b.

. When the value of b is smaller than 0, it will result in the alarm [0x257:
Logarithm a=LN[b]
numerical value error].

For example: #100=LN [86.], the result of #100 will be 4.454.
a is the calculation result after an exponent to the b power.

When the value of b is outside the system’s limitations, it will result in the
Exponent a = EXP [b]

alarm [0x257: numerical value error].
For example: #100=EXP [2.], the result of #100 will be 7.389.

a is the calculation result when b to ¢ power.

When the value of b is smaller than 0, it will result in the alarm [0x257:
Power a=POW [b,c]
numerical value error].

For example: #100= POW [2.,3.], the result of #100 will be 8.0.
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3.11.2.3 Binary operation

In the NC5 system, instructions for bit operations will be converted into 32-bit unsigned integers
for calculation processing. Since the data of the # variable is a floating-point number, the
calculation results will still be floating-point after being saved back to the # variable. For
example: 3.56 AND 6 will be converted into (3 AND 6) for calculation.

Name Instruction Application and instruction
a=b&ec a is the result of an "AND" operation on the integer data of b and c.
AND
a=bANDc |For example: #100 = 3ANDG, the result of #100 will be 2.0.
OR a=b|c a is the result of an "OR" operation on the integer data of b and c.
a=bORc For example: #100 = 30R6, the result of #100 will be 7.0.
a is the result of an "XOR" operation on the integer data of b and c.
XOR a=bXORc

For example: #100 = 3XORG, the result of #100 will be 5.0.

Complement | a=COMPL [b] |ais the result of a complement operation on the integer data of b.

a is the result of shifting the b value to the left by 1 bit.

For example: #100= BSL [0], the result of #100 will be 1.0
Bit left shift a=BSL [b] For example: #101= BSL [1], the result of #101 will be 2.0
For example: #102= BSL [2], the result of #102 will be 4.0
For example: #103= BSL [3], the result of #103 will be 8.0.

a is the state of the c-th bit in b integer data, the result is represented
asOor 1.

For example: #100=BIT [2,0], the result of #100 will be 0.0

For example: #101=BIT [2,1], the result of #101 will be 1.0

Bit obtain a = BIT [b,c]
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3.11.2.4 Logical operation

The results of logical operations can be saved in the # variable, with 0 representing False and 1

representing True; it can also be used as a judgment expression for process instructions, such
as IF, ELSEIF, WHILE, etc.

Name Instruction Application and instruction
If the value of b is 0, a will be 1 (True), otherwise it will be 0 (False).
For example: #100=!0, the result of #100 will be 1.
NOT a=lb For example: #101=!1, the result of #101 will be 0.
For example: IF [10] GOTO2, after execution the command line will
jump to N2.
If the value of b and ¢ are both 1, a will be 1 (True), otherwise it will be
0 (False).
For example: #100=1&&0, the result of #100 will be 0.
AND a=b&&c
For example: #101=1&&1, the result of #101 will be 1.
For example: IF [1&&0] GOTO2, after execution the command line will
jump to N2.
If any of the values of b or c is 1, a will be 1 (True), otherwise it will be
0 (False).
For example: #100=1||0, the result of #100 will be 1.
OR a=b|c
For example: #101=0]|0, the result of #100 will be 0.
For example: IF [1]|0] GOTO2, after execution the command line will
jump to N2.
If the value of b is smaller than ¢, a will be 1 (True), otherwise it will be
0 (False).
a=b<c For example: #100=9LT5, the result of #100 will be 0.
Less than —bLT
a= ¢ For example: #101=0LT5, the result of #101 will be 1.
For example: IF [1LT0] GOTO2, after execution the command line will
jump to N2.
a=b>c If the value of b is greater than c, a will be 1 (True), otherwise it will be
Greater than
a=bGTc |0(False).
Less than or a=b<=c |Ifthevalue of b is less than or equal to ¢, a will be 1 (True), otherwise
equal a=bLEc |itwillbeO (False).
Greater than a=b>=c |Ifthevalue ofbis greater than or equal to ¢, a will be 1 (True), otherwise
or equal a=b GEc |itwillbeO (False).
a=b== If the value of b is equal to ¢, a will be 1 (True), otherwise it will be 0
Equal
a=bEQc |(False).
a=bl=c If the value of b is not equal to ¢, a will be 1 (True), otherwise it will be
Not equal
a=bNEc |0 (False).
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3.11.3 Process control

Process control instruction table.

Function Instruction Description
GOTO GOTOn Unconditionally jump to the label N line.
IF..GOTO IF[ ]GOTOn If the condition is true, then jump to the label N line.

If the condition is true, then execute the program after THEN.

IF[ JTHEN If the condition is not true, execute the next ELSEIF, ELSE or
ENDIF judgment.
If the condition is true, then execute the program after THEN.
IF.THEN ELSEIF[ ]THEN If the condition is not true, execute the next ELSEIF, ELSE or
ENDIF judgment.
s ELSE is the statement when the other judgments are not true,
ELSE
and the program will continue to execute.
ENDIF End statement of IF statement. ENDIF cannot be omitted

When the conditional is true, the loop between DO and END of

layer m is executed.

WHILE[ ]DOm When the conditional is not true, the program section after END

is executed.
WHILE

m is the number of loop layers, with a maximum of 3 layers.

Interrupts the WHILE loop; skip the current WHILE loop to

EXITW ENDm.

ENDm Layer of the m loop where the program ends.
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3.11.3.1 Command jump (GOTO)

Jump to specified N label position in the same program.
Instruction format:

GOTO N
N N label number to go.

Instruction description:

(1) Jump to the line with label N mark in the same program.
If the N label does not exist, the system will issue an alarm [0x022A: N Label not found].

(2) The N label number can be described by constants as well as with #variables, such as
GOTO#100.

(3) GOTO cannot be used to escape the WHILE loop.

(4) The IF [] THEN...ENDIF process prohibits the use of GOTO to escape.

(5) If the program contains multiple identical N label numbers, the search will start from the
current line of the program to the next N label line. However, please avoid using multiple

identical N tags in the same program.

Program example:

Example Program
Example 1: When executing to the N0O2 block, the system

will jump to the NOO4 label block, so the NOO3

N001G90G00X0.YO. L

N002GOTO4 block is ignored. The target absolute
coordinates finally stop at the X0.Y100.

NO003X100. iy
position.

N004Y100.

NOO5SM30

Example 2: When executing to the NOO2 block, the system

will jump to the NOO5 label, which is specified

#100=5.0
by #100, so the N0O0O3 and N0O04 blocks are

N001G90G00X0.YO. . . .
ignored. The target absolute coordinates finally

N002GOTO#100 i
stop at the X0.YO0. position.

N003X100.

N004Y100.

NO0O5M30
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3.11.3.2 Conditional expression (IF)

Determines whether the condition satisfies the statement. This function supports jump and

macro program usage.

Instruction format 1:

[ IF [statement] GOTO N|

When the condition of [statement] is satisfied, the system will jump to the block labeled N.

Otherwise, the program continues to execute the next block; this format cannot be used
together with THEN, ELSE, ELSEIF, and ENDIF.

Instruction format 2:

IF [ statement 1 [] THEN

IF program
ELSEIF [ statement 2]] THEN

ELSEIF program
ELSE

ELSE program
ENDIF

Instruction description:

(1)
()
©)
(4)
(5)

(6)
(7)

When the IF condition is satisfied, the system will continue to execute the IF program
segment; otherwise, jump to the next ELSEIF, ELSE, or ENDIF instructions.

When the ELSEIF condition is satisfied, the system will continue to execute the ELSEIF
program segment; otherwise, jump to the next ELSEIF, ELSE, or ENDIF instructions.

ELSE continues to execute the program of the ELSE program segment until ENDIF is used
as the end instruction when the previous IF and ELSEIF conditions are not satisfied.

IF and ENDIF are necessary syntax and cannot be omitted.

ELSEIF and ELSE can be omitted depending on the requirements.

If a nested structure is adopted, the IF instruction is limited to a maximum of 5 layers.

Conditional expression symbol table:

Name Symbol Name Symbol
AND && Equal to T
EQ
< <=

Less than Less than or
LT equal to LE
> S=
Greater than Greater than or

GT equal to GE
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Program example:

Example

Explanation

Example 1:

#IF [#1==0] GOTO 999 >

When the value of available #1 is 0, the program jumps to

the N999 block, otherwise the program continues with the

next block.
False
TRUE Program
N999 M30
Example 2: Execute to the N0OO2 block, the program jumps to label N5,
#100=5.0 which is specified by the #100. The N003, N004 blocks are
N001G90G00X0.YO. omitted. The target absolute coordinates finally stop at the
N002GOTO#100 X0.YO. position.
N003X100.
N004Y100.
NOO5M30
Example 3: If the value of #1 is 1, then the system will set #100 to 0.
IF[#1==1]THEN
#100=0
ENDIF
Example 4: If the value of #1 is equal to #3 and #2 is equal to #4, then
IF[[#1==#2]AND[#3==#4]]THEN the system will set #100 to 0.
#100=0
ENDIF
Example 5: If #1 is 1, the system will set #100 to 1.
IF[#1==1) THEN Otherwise check if #1 is 2, then set #101 to 1.
#100=1
ELSElF[#1=2] THEN Otherwise check if #1 is 3, then set #102 to 1.
#101=1 If the above statements are not satisfied, then set #103 to 1.
ELSEIF[#1=3] THEN
#102=1
ELSE
#103=1
ENDIF
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Example

Explanation

Example 6:
IF[#1==1] THEN
IF[#2==0]THEN

G0X1.0
ELSEIF[#2==1] THEN
GO0X1.1
ELSE
GO0X1.9
ENDIF
ELSE
GOX2.

ENDIF
M30

Example of double-layer nest structure

If #1 is 1, check if #2 is 0, then move the X axis to 1.0;

otherwise check if #2 is 1, then move the X axis to 1.1.

If the above #2 statements are not satisfied, then move the X

axis to 1.9. If #1 is not 1, then move the X axis to 2.0.

#1==1
True !
#2 ==0
False
False False True
#2==1>——True
\
False
\4 +

M30
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3.11.3.3 Loop (WHILE)

Instruction format 1:

WHILE [statement] DO1

WHIEL program

END1

When the [statement] is true, the [WHILE program] will be executed, and then the [statement]

will be judged again after completion. If it is still true, the system will repeatedly execute the

[WHILE program] and continue to repeat the above process until the [statement] is not satisfied.

Instruction description:

(1)
()
©)
(4)

(®)

When [statement] is true, repeatedly execute the [WHILE program].

When [statement] is not true, jump to the next block after the END instruction.

There is no limit on the number of blocks between DO and END.

Up to 3 layers of nested loops are supported, and END1, END2, and END3 are necessary
for each layer to exit the WHILE in sequence.

Conditional expression symbol table:

Name Symbol Name Symbol
NOT ! OR [l
ND 8& Equal —

EQ
< <=
Less than Less than or equal to
LT LE
Bigger th Bigger th I't -
igger than igger than or equal to
g9 GT g9 q GE

Note:

(1)

()
©)

(4)
(5)

The EXITW instruction must be used to interrupt the WHILE loop. It is prohibited to use
GOTO to escape from the current loop.

It is prohibited to use GOTO to jump into the program segment of the WHILE loop.

The m value after DOm and ENDm is the identification code that specifies the loop layer.
Since a maximum of 3 layers of nested loops are supported, only 1, 2, and 3 can be used
as identification codes. The system will issue an alarm once the identification code goes
beyond 1, 2, and 3.

Identification codes 1, 2, and 3 can be used multiple times between DO and END.

When repeated loops are intertwined with each other, the system issues an alarm, "END

statement cannot be found."
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Example description:

Correct grammar Error grammar
Layer (1, 2, 3) can be used multiple times as The range of DO cannot overlap.
required. WHILE[..]DO1
— WHILE[...]DO1 Program
Program
WHILE]...]DO2
L— END1 :
: END1
— WHILE]...]DO1
Program
Program
L END2
L— END1
The escape instruction can jump out of the WHILE | Jump instructions cannot jump from the outer
loop to END1 to escape the loop. layer to the loop segment.
WHILE[...]DO1 — IF[..JGOTOn
IF[...JEXITW WHILEJ...]DO1
END1 Nn
Nn END1

WHILE DO can accept a maximum of 3 layers.
— WHILE]...DO1
— WHILE[..]DO2

" WHILE[..]DO3

END3

— END2

— END1
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3.11.4 Macro call

The macro calling method determines whether to support passing the values of local variables.

The descriptions are as shown in the following table:

Sub-program calling mode Type Local variable
M98 call sub program Sub-program Not supported
M96 Call interrupt macro program Macro program Not supported
After the breakpoint search, call the macro program Macro program Not supported
Call initial macro before program execution Macro program Not supported
One-button call macro program Macro program Not supported

G65 Macro call program Macro program Supported

G66 Macro modal call program Macro program Supported

G code call macro program Macro program Supported

M code call macro program Macro program Supported

T code call macro program Macro program Supported

When using a G65, G66, G, M, T etc. macro call function that supports local variables, the

argument value after the instruction will be passed into the #local variable for use in macro-

operations. If arguments are not used during the call, the system will assign the corresponding

variable a NULL value. Please refer to the following table for the corresponding relationships

between argument codes and local variables:

(For example, A5.is expressed as the value of variable #1 is 5.0)

Code | 1stargument | 2" argument | 3" argument | 4" argument | 5% argument
A #1 #27 #53 - -
B #2 #28 #54 - -
C #3 #29 #55 - -
D #4 #30 #56 - -
E #5 #31 #57 - -
F #6 #32 #58 - -
H #8 #34 #60 - -

| #9 #35 #61 - -
J #10 #36 #62 - -
K #11 #37 #63. - -
M #13 #39 #65 - -
Q #17 #43 #69 - -
R #18 #44 #70 - -
S #19 #45 #71 - -
T #20 #46 #72 #85 #92
U #21 #47 #73 - -
V #22 #48 #74 - -
w #23 #49 #75 - -
X #24 #50 #76 - -
Y #25 #51 #r7 - -
Z #26 #52 #78 - -
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3.11.4.1 Breakpoint search macro

When the parameter [N1.020 Bit22 Call 09030 before execute break and search] is enabled
and the breakpoint search function is executed, the program will first execute the macro
program of 09030 and fill in the macro variables with the program running information before

the breakpoint. The relevant variables are shown in the following table:

Function Variables
M-code usage record before breakpoint search #24042~24076
S-code usage record before breakpoint search #24077
T-code usage record before breakpoint search #24078~24079
The last end-point record before breakpoint search #24080~24095
The last tool number record before breakpoint search #24100~24103

3.11.4.2 Initial macro

Before the processing program is executed, the system will use the macro number set by the
parameter [N1.090 Initial Macro number] as the initial macro. Therefore, when in automatic
mode, the specified initialization macro program will be executed once before executing the
main program.

3.11.4.3 One button call macro

One-button call is an execution signal triggered by the operator, which is then received through
the MLC to execute the specified macro program. The MLC can execute macros as needed
based on different conditions. Please refer to the [MLC Application Manual] for detail

description.

One button call
macro

N

o

N
Write search "
Searching —> datato grj;egs g:;zci N—>
#variable
Y
v
Break
Executing searching
initial macro macro
09030
Main program < <

‘ END
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3.11.4.4 Macro call (G65)

Macro call Group Command code
Milling
A-Type
00 G65
Lathe B-Type
C-Type
Instruction format:
Ge5 P_ | L_ | I
P_ Program number.
L Repeated times

Instruction description:

I Argument value

G65 is used to execute the macro program specified by the P argument, and also supports

passing arguments to local variables. Please refer to the following table for the relationship

between the argument code and local variable transfer:

code | 1stargument | 2" argument | 3" argument | 4" argument | 5" argument
A #1 #27 #53 - -
B #2 #28 #54 - -
C #3 #29 #55 - -
D #4 #30 #56 - -
E #5 #31 #57 - -
F #6 #32 #58 - -
H #8 #34 #60 - -
| #9 #35 #61 - -
J #10 #36 #62 - -
K #11 #37 #63. - -
M #13 #39 #65 - -
Q #17 #43 #69 - -
R #18 #44 #70 - -
S #19 #45 #71 - -
T #20 #46 #72 #85 #92
U #21 #47 #73 - -
V #22 #48 #74 - -
W #23 #49 #75 - -
X #24 #50 #76 - -
Y #25 #51 #r7 - -
Z #26 #52 #78 - -

Notes:

(1) G65/G66 can support a maximum of 8 layers of nested calls to the macro program.

(2) If called with the M98 sub-program at the same time, the layers should be separately

calculated.
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Example description:

Example
Example 1:
(1) When G65 calls the 01010 macro program, A5.0 and B3.0 are passed to #1 and #2
respectively.

(2) When the 01010 macro program value is executed, the program will return to the main
program once M99 is encountered.

(3) When the G65 L argument is set to 2, and the above action will be repeated twice.

(4) When returning to the main program, execution will continue from the N20 block where the

G65 called the macro.

Main program Sub-program
NO0010 13 01010

N0020 G65 P1010 L2 A5.0 B3.0 N1020 #3=#1+#2
NO030 N1030

N0040 4 2 N1040

NO050 N1050 M99

Example 2: G65/G66 can support a maximum of 8 layers of nested calls to the macro program.

00000; ™l ooooo; @ I oooot;
Ges5P1 | —..
M98P1000; ep 1000 #=2
M30; '} Mo%; | hios;
N
02000; (5)_ 00002;
(15) Ge5PZ | — ..
M98P3000 mez
Mog; '% M99;
@
03000; 00003;
Gespy | B
UON T #=2
M98P4000;
M99; W M99;
10)
04000; (11)_,) 00004;
13 G65P4; | — .
3 #=2
Moo; % M99;
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3.11.4.5 Macro modal call (G66/G67)

Macro modal call group Command code
Milling
A-Type
14 G66
Lathe B-Type
C-Type
Macro modal call cancel group Command code
Milling
A-Type
14 Ge67
Lathe B-Type
C-Type

Instruction format:

Ge6 P_ L L
G67

P_ Program number

L Repeated times

I Argument values

Instruction description:

G66 is used to execute the macro program specified by the P argument, and also supports
passing arguments to local variables. Unlike G65, the G66 command will enable a command
mode in which the system will execute the specified macro after every single block until it is
disabled by the instruction G67.

Example description:

Example

The call macro program is started by G66, the O0008 macro will be executed once after the end of each
block, and 2.0 is passed to the #1 variable through the A argument; the B argument is not used, so the
#2 variable will be NULL. Until G67 cancels this G66 mode, the system starts from the next single block

Y20. and will no longer execute the O0008 macro after single blocks execution are completed.

00008
H3=H1+#2
G66P0008L1A2.0 e G91G00Z#23
X3.0 l?% Z-#3
G91G00Y10. 2 M99
Y15. J /4?
G67
Y20.
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3.11.4.6 Interrupt macro call (M96/M97)

Interrupt macro call Group Command code
Milling
A-Type
- M96
Lathe B-Type
C-Type
Interrupt macro call cancel Group Command code
Milling
A-Type
- M97
Lathe B-Type
C-Type

Instruction format:

MO6 | P_

M97
M96 Interrupt macro call enable.
M97 Interrupt macro call cancel.
P_ Program number.

Instruction description:

The interrupt macro program calling function is enabled by the M96 command.

When the system executes the M96, it will enable the interrupt macro call function and the

system will start monitoring and continue to run the main program. If the trigger signal of

M2X019 is received during the process, the program currently being executed will be

suspended immediately and the specified interrupt macro program will be executed. It will not

return to the main program until M99 is used in the macro.

The special relays related to the interrupt macro program MLC are as follows:

Relay address

Function name Explanation Property
Path 1 | Path 2 | Path 3 | Path 4
The special relay to switch the
Interrupt macro inter.rupt macro function.
M21019|M22019|M23019|M24019 function switch |0: Disable. R/W
1: Enable.
The status of the interrupt macro
function.
M31031|M32031 |M33031|M34031| 'Nterrupt macro R

function status

0: Not enabled.
1: Enabled.

Notes:

(1) The interrupt macro call function is not supported in the subroutine function.

(2) If the program is returning from the interrupt function and the previous command was

G02/G03, the system will move linearly directly to the target position of the G02/G03 and

continue running.
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(3) The interrupt macro call function is prohibited when tool radius compensation (G41/G42) or
scaling (G51) are enabled.

[Example description]

Example
Main program Sub-program
N0010 01010
3 N0020 M96 P1010 N1020
Valid N0030 / N1030
™= Noo40 N1040
Available in N0050 N1050
this section NO060 N1060
NO070 N1070
v N0080 N1080
* Invalid N0090 M97 N1090
NO100 N1100 M99
No function in N0110
this section N0120 Sub-program
v N0130 01130
sa NO140 M96 P1130 N1140
Valid~r~ \o150 N1150
Available in N0160 N1160
v this section N0170 N1170 M99 P0170
NO180 M97 N1180
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3.11.4.7 Sub-program (M98/M99)

Sub-program call Group Command code
Milling
A-Type
- M98
Lathe B-Type
C-Type
Instruction format:
H_
M98  P_
Q_
P_ Sub-program number, range: 0000-9999.
If no argument is specified, the system will call the current program.
H_ The N label of the sub-program to be started from. Can be omitted.
Q_ The specific line number of the sub-program to be started from. Can be omitted.

Instruction description:

M98 is used to call the subroutine macro number specified by the P argument and can specify

that execution starts from a specific line number of the program. It can be used to simplify

programing by calling subroutines when there are repeated processes or paths in the program.

Notes:

(1) Ifthe H_and Q_ arguments are programed at the same time, the H_ will be executed with

priority.

(2) If neither the Q_ nor H_ arguments are programed, the system will start from the first block

of the sub-program.

(3) Ifthe P_, Q_, and H_ arguments are not programed, the system will issue an alarm [0x261

H_variable is missing].

Back Group Instruction code
milling
A-Type
- M99
Lathe B-Type
C-Type
Instruction format:
M99 | P_
P_ Return to specified N label of the original calling program.

If this argument is omitted, the system will start from the next block of the M98 block.

Instruction description:

M99 sub-program call return instruction.

€ If the P argument is not programed in the main program, the system will return to the first

block for execution.

€ If the P argument is programed in the main program, the system will return to the specified

N label block for execution.
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€ If the P argument is not programed in the sub-program, the system will return to the original
program of the next single block when the sub-program is called.
€ Set the P argument in the sub-program and the system will return to the original program of

the specified N label block for execution.
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3.11.4.8 T-code call macro

The T code is the system tool replacement code. When the program executes the T code, an
MLC signal will be activated to perform the tool replacement process; if the parameter [N1.010
Bit22 T code call macro 09000] function is enabled, the system will execute the O9000 macro
when any T code is executed in the program. The T code which is in the O9000 will execute as

regular T function without calling O9000 macro.

Note:

(1) The T code must be at the beginning of the block when using T code call macros.

(2) The M and S code in the block will be regarded as arguments when using T code call
macros.

(3) The M code call macro function is prohibited in the block when using T code call macros.

(4) When executing a macro set of T code calls, both M and T codes are handled by the MLC.

3.11.4.9 G-code call Macro

Aside from the standard G code command function, the G code instruction can also be set as a
call macro function. When macro is called by G code, the same G code argument in the macro
will be executed as a standard command and no longer has the macro call function. The G code
call macro program includes continuous and single call modes. When a G code number of sets
both functions at the same time, only the single call is valid.

(1) Continuous mode related parameters:

[N1.120 Beginning G code of G macro call].

[N1.121 Beginning macro number of G macro call].

[N1.122 Amount of G macro call] sets the continuous G code call macro function.
Please refer to [NC5 Maintenance and operation manual] for a detailed description.

(2) Single call mode parameters:

Set the G code value in parameters [N1.200] to [N1.249]. The corresponding macro
between 09100 and 09149 will be executed when the G code argument is executed. For
example: the value of N1.200 is 100. When the system reaches the G100 instruction, the
system will call the 09100 macro.

Please refer to [NC5 Maintenance and operation manual] for a detailed description.

Note:

(1) The G code must be at the beginning of the block when using G code call macros.

(2) The M, S and T code in the block will be regarded as arguments when using G code call
macros.

(3) The M and T code call macro functions are prohibited in the block when using G code call
macros.

(4) When the executed G code is in the macro set of G code call, the G code function will be
set according to the settings of the parameter [N1.010 Bit28 Allow G code call in
multilayer].

0: Default setting allows G code call functions to be performed on a single layer.

1: The G code call function allows multilayer calls; the maximum is 8 layers.
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3.11.4.10 M-code call Macro

M code instructions can be divided into two modes. The first is the auxiliary function control,
which will activate an MLC signal to perform the auxiliary function switching machine behavior.
The other function is the call macro, so that the specified macro will be executed when the M
code is executed in the program. The M code call macro program includes continuous and
single call modes. When an M code number of sets both functions at the same time, only the
single call is valid. If the M code is already in the call macro, its M code will be executed as a
standard function and will no longer have the call macro function.
(1) Continuous mode related parameters:
[N1.123 Beginning M code of M macro call].
[N1.124 Beginning macro number of M macro call].
[N1.125 Amount of M macro call] sets the continuous M code call macro function.
Please refer to [NC5 Maintenance and operation manual] for a detailed description.
(2) Single call mode parameters:
Set the M code value in parameters [N1.250] to [N1.299]. The corresponding macro
between 09150 and 09199 will be executed when the M code argument is executed. For
example: the value of N1.250 is 100. When the system reaches the M100 instruction, the
system will call the 09150 macro.
Please refer to [NC5 Maintenance and operation manual] for a detailed description.
Note:
(1) The M code must be at the beginning of the block when using M code call macros.
(2) The S and T code in the block will be regarded as arguments when using M code call
macros.
(3) The T code call macro function is prohibited in the block when using M code call macros.
(4) When executing a macro set of M code calls, the M, S and T codes are handled by the
MLC.
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3.12 Compensation function

3.12.1 Tool radius compensation (G40/G41/G42)

Tool radius compensation cancel Group Command code
Milling
A-T
S 07 G40
Lathe B-Type
C-Type
Instruction format:
G40
Tool radius left compensation Group Command code
Milling
A-Type
A 07 G41
Lathe B-Type
C-Type
Tool radius right compensation Group Command code
Milling
A-T
kS 07 G42
Lathe B-Type
C-Type
Instruction format:
G4
D_
G2
D_ Tool radius compensation number, expressed as a 2-digit number.

Instruction description:

Since there are many types and sizes of cutting tools used on processing machines, for
convenience, most of the programming of general processing paths does not consider the
parameters of tools. Instead, they directly describe the outline of the finished product.
Furthermore, this approach makes checking the processing path more intuitive.

However, the tool center will cut along the contour of the workpiece when the programmed path
does not have tool radius compensation. In fact, such a machining path will cause the finished
product size to be reduced by an additional cutting amount of one tool radius due to the radius

of the tool. This is shown in the figure below (tool diameter 10 mm):

, 40

\ N

T 7

] ( 8

Y

50
Milling without outer Milling without inner
radius compensation radius compensation

It can be seen from the above that if the tool mills along the contour of the workpiece, since the
tool has a certain diameter, the size of the milling result will be reduced by the radius of the tool.
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The tool radius compensation function allows the user to select the compensated tool radius
size from the tool magazine, and the controller will automatically plan the tool radius
compensation path, which can be divided into tool radius left compensation and right
compensation. The judgment of the left and right directions is based on the following definition:
based on the machining direction, if the tool is on the right side of the workpiece, the tool radius
compensation should be compensated to the right with the G42 command; otherwise, if the tool
is on the left side of the workpiece, the tool radius compensation should be compensated to the
left with the G41 command.

The argument D is the tool radius number in the G41/42 command and represented by a 2-digit

number. The controller will read the tool radius data of the OFS group function as the

compensation value based on the number specified by D. For example, D11 means using the
number 11 tool radius compensation. If the data is 4.0, it means the tool radius is 4.0mm.

When the tool path does not require tool radius compensation, the G40 command can cancel

the compensation. Since the compensation command is a continuous command, the tool radius

compensation function will remain continuously valid if the function cancellation is not executed.

However, when the reference point return command is executed, the tool radius compensation

function will temporarily cancel the compensation and resume the compensation function in the

next motion block. In addition, the first motion block after canceling tool radius compensation
must be a linear motion command.

Note:

(1) When the radius compensation command is enabled, it can be programmed in the same
block as GO0 or GO1, but it cannot be enabled with the G02 or GO3 command. If users
need to use the tool radius compensation function on an arc path, the tool radius
compensation function must be enabled on a linear motion command in advance. When
the system executes the tool radius compensation command of G41/G42, it will only
update the relevant coordinate system, and the actual movement will take effect on the

next motion command. An example of the tool radius right compensation is illustrated

below:
S SR
1 RS/\ D t
Compensation !
valug — i @
1y '
G42 ! 3
! ' G42 ©
@ —545— Compensation
(& C value
Program origin @ - @ S &N :
- o — _
Activate the tool
100 center path of the
A(120,-20) compensation

Program path

Move from point A to point C and enable the tool right compensation instruction as follows:

NOO G90 GO0 X120.0 Y-20.0 (Rapid positioning to point A)
NO1 GO1 G42 X100.0 YO D20 F80 (A point to C point)

NO02 Y52.0 (C point to D point )

NO03 G03 X92.0 Y60.0 R8.0 (D point to E point)

NO04 GO01 X0 (E point to F point)

NO5 YO (F point to G point)

NO06 X100.0 (G point to C point)
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(2) Each of the tool radius compensation numbers in the program, such as D11, D12, etc., will
correspond to a tool magazine. This value must be filled in the OFS group by the operator
in advance.

(3) When the sign of the compensation value changes, the directions of G41 and G42 change
accordingly. For example: when the G41 command gives a positive value, the
compensation is to the left; if a negative value is given, the compensation is to the right.
Similarly, when G42 is given a positive value, its compensation will be to the right; if it is
given a negative value, its compensation will be to the left.

(4) When the reference return command of G28 or G29 is executed, the tool radius
compensation will be temporarily canceled, and the compensation state will be
automatically restored in the next motion block after the return function is completed.

(5) When G40 is executed to cancel the compensation motion command, the compensation
will be canceled in the motion path in the opposite direction of the left or right
compensation. Therefore, when using G40, it is best to cancel tool radius compensation

after the tool has moved away from the workpiece. See the following program for an

example:

NOO G90 GO0 X-20.0 Y-20.0
(Rapid positioning to point A)

NO1 GO1 G41 X0 YO D12 F80
(A point to B point, enable left compensation)

NO02 Y35.
NO3 X20.

(B point to C point)
(C point to D point )
N04 G03 X25.0 Y60.0 R65.0 (D point to E point)
NO05 G02 X60.0 Y100.0 R25. (E point to F point)
NO06 GO1 X90.0 Y35.0 (F point to G point)
NO7 GO1 YO (G point to H point)
NO8 X45. Y10. (H point to | point)
N09 X0 YO (I point to B point )

(

@10 milling cutter N10 X -20. Y -20. B point to A point)
Point B is theprogram origin -~ N11 G40

e e T (Tool disengaged, cancel compensation)

(6) Aside from using G40 to cancel the tool radius compensation, when the program reaches
the last motion block and there are no further motion blocks, the last motion block of the

entire program will not have the tool radius compensation function.
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G41/G42 tool radius compensation path:

The tool radius compensation path is divided into obtuse angles (90°<6<180°) and acute angles

(0<6<90°) according to the angle formed between the single blocks. When the turning angle is

an obtuse angle, the tool path moves in an inner corner; when the turning angle is an acute

angle, the tool path moves in an outer corner. As shown below.

Linear line with inside angle

Program path

Tool path Intersection point

Linear line with outside angle

Tool path

Program path

Arc connected to linear line with outside angle
Program path

Tool path

N, [ OORTH e ® Center

Program path

T TN
Tool path
.._.-"‘ e
Center Arc Center

After the tool radius compensation G41/42 is enabled, the actual tool radius compensation

movement will be compensated by a motion command until the tool radius compensation is

turned off. The first connecting path when it is enabled is as shown in the figure below:

Linear line connects

Intersection point

Program path

Starting point

Hpr————————— £
/‘ AN % r Tool path
/ -

6 Program path

Starting point

Linear line connects with arc

Intersection point S

Starting point Center Program Tool path
path

Tool path
Center ® f

Program path

Starting point
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Compensation path exchange:

When entering the compensation path from a motion path without compensation, the tool center

motion path is as shown in the figure below:

G40 to G41

G40 to G42

Starting point

Starting point

Tool path

When G40 is used to cancel the compensation or when the compensation direction is switched,

the tool center motion path is as shown below:

G41 to G40

Program path

Tool path

Ending point

Ending point

G42 to G40

Tool path

G41 to G42

G42 to G41

Tool path

Tool path

G42

Workpiece l

r
6——-————1_—‘——-0Too| path

~
\\
~
N, r N\
\

G41 W

\\ Program path
\
|

G42

| Warkpiece - //

G41

Workpiece

il

Tool path &——

,/ Program path

—— b
L S

G41

Tool path

G42

Program path

-
-~

o
Tool path

- —
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3.12.2 Tool length compensation (G43/G44/G49)

Tool length positive compensation Group Command code
Milling 08 G43
A-Type
Lathe B-Type
C-Type
Tool length negative compensation Group Command code
Milling 08 G44
A-Type
Lathe B-Type
C-Type

Instruction format:

G43
CP H_ Z
G4
Z_ Z axis reference position. The length compensation is based on this Z-axis
position.
H_ Tool length compensation number, expressed by a 2-digit number.
Tool length compensation cancel Group Command code
Milling 08 G49
A-Type
Lathe B-Type
C-Type

Instruction format:

G49
Instruction description:

In the process of machine processing, many tools with different lengths may need to be used.
Therefore, this command function enables the use of the program to specify tool length data
numbers. The controller will perform height compensation on the tool length data to different tool
lengths, which will maintain the tool tip point at the same height as the command position. The
tool length compensation function is a continuous command.

After executing the tool length compensation function, the system will activate the length value
until a new compensation number is issued. Therefore, before selecting a new tool, it is better to
cancel the previous tool length compensation or execute the tool length compensation
command corresponding to the tool once after tool changing.

The tool length compensation data number is represented by a 2-digit number, and the system
will use this tool length number in the data table for compensation. For example, HO1 means
that the system will use the tool length number 01 when executing the G43 or G44 command.
When the tool magazine in the OFS is registered number 01 as -412.8, the tool length

compensation value of H will be -412.8 mm. The G43 tool length compensation will be upward
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when the compensation value is a positive value; if it is a negative value, the tool length

compensates downward. Similarly, if G44 is programed as a positive value, the tool will

compensate downward, and if it is a negative value, the tool will compensate upward.

After executing the G49 command, the tool length compensation function is canceled.

Note:

(1) GA43, G44 are continuously valid functions, and can only be canceled by the G49 or HOO
instructions.

(G49 is tool length compensation cancel, and HOO means the compensation value is zero)

(2) When executing commands such as G53, G28 or G30, the system will automatically cancel
the tool length compensation value. If the H_ of G43/G44 is not specified again, the system
will continue to process without tool length compensation.

(3) Parameter [N1.010] is used to set whether the compensation positioning action will be
performed in the G43, G44 or G49 tool length compensation block. When the setting value
is 0, it means the system will move the tool to the compensated position at the tool length
compensation block that does not contain a Z command; when the setting value = 1, it
means the system will only process internally at the tool length compensation block that
does not contain a Z command without any movement.

(4) When executing the G28/G30 reference point return command, the system will move to the
middle point with tool length compensation, but when it returns to the reference position,
the tool length compensation function will be automatically canceled, and the following
blocks will not automatically restore tool length compensation.

(5) When one of program end commands M30 or M02 are executed, the system will
automatically cancel the tool length compensation and return to the G49 system state.
When the system receives the RESET command, the system will automatically cancel the
tool length compensation and return to the G49 system state.

(6) When the system receives the RESET command, the system will automatically cancel the
tool length compensation and return to the G49 system state.

Example description:

Example Program / description

The following two command examples have the same
results, as shown in the figure on the left:

(1) Tool length HO1 as -400.000

G43 5.0 HO1
oo meenameal o) Tool length HO1 as 400.000
G44 75.0 HO1

400

! Zaxis program
origin

Work bench

Tool length compensation

Workpiece
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3.12.3 Scaling (G50/G51)

Scaling cancel Group Command code
Milling G50
A-Type -
11
Lathe B-Type G50
C-Type G50
Scaling Group Command code
Milling G51
A-Type -
11
Lathe B-Type G51
C-Type G51
Instruction format:
G51 X_Y_Z I_J K |P_
X_Y_Z_ Scaling coordinate center.
I_J_K_ Corresponding X, Y, Z axes scaling ratio.
P_ Total ratio.

Instruction description:

This command can be used in machining programs for
products with different size ratios. Using X_Y_Z_ as the
coordinate center to execute the overall proportion setting P,
the proportion of the machining path can be enlarged or
reduced. Alternatively, the corresponding ratio of X, Y and Z
axis can be individually specified in the I_ J_ K_ format. The
minimum command value of the P_format and the |_J_K_
format is 1, and the magnification range is 0.001-999.999.

For example: P100 is equivalent to shrinking to 0.1 times.

s Scaled up path

Original path

+X

As shown in the figure above, under the original program proportions, the new path will change

according to the set ratio after the scaling ratio P value is set by the scaling command G51.

When the scaling function is executed, the compensation of tool radius, length and position will

not be affected. The G50 command will restore the original unit ratio and perform the cutting

function of the normal path. In addition, when M02, M30 is executed or the NC controller has a

reset command, the proportional scaling mode will be canceled.
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3.12.4 Mirror (G24/G25/G50.1/G51.1)

Mirror enable Group Command code
Milling G24
A-Type G51.1
18
Lathe B-Type G51.1
C-Type G51.1
Mirror cancel Group Command code
Milling G25
A-Type G50.1
18
Lathe B-Type G50.1
C-Type G50.1

Instruction format:

G25
CP
G24
CP Mirror axis direction or center position.

Instruction description:

When executing the scaling command, users can specify any CP
coordinate point as the mirror center. The system will generate the
new path according to the specified mirror axis. Therefore, when the - s

left and right or upper and lower paths are symmetrical to each other, & X

users can use the mirror function to convert the motion path on the

other side, which saves the time that would have otherwise been
used for re-programing. When using G25 to cancel mirroring, the
mirror axis must also be specified. For example: G25 Y_. Only the Y-

axis mirroring function will be canceled, the other axes will still maintain the mirroring function.

Example description:

Example Program / description
NOOG00G90G40G49 The dotted line in the left figure
NO1G55X0Y0 marks the NO2-NO5 blocks. The
N02G01X5.Y10.F1000 .
. \ NO3X35.Y10. NO7 line uses the X0
P N04X5.Y70. coordinates to turn on the mirror
N NO05X5.Y10. function and execute the same
{ orginal, NO6GO0X0Y0 G code NO8-N11 path as NO2—
| SR -
N07G24X0 NO05. N13 G25 X0 cancels the
ol N08G01X5.¥10.F1000 mirror function of the X axis, and
esexee N09X35.Y10. ’
N10X5.Y70. the motion path of the program
X0Y0 * 1 N11X5.Y10. returns to the original motion
N12G00X0Y0 path planning method.
N13G25X0
N99M30
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3.12.5 Rotation (G68/G69)

Coordinate rotation Group Command code
Milling 15 G68
A-Type
Lathe B-Type -
C-Type
Instruction format:
GE8 XY, R_
X_Y_ Rotation coordinate center.
R_ Rotation angle. Positive value for counterclockwise rotation and negative for

clockwise rotation.

The smallest unit for rotations is 0.001 degrees, and the range is from 0 degrees to

360 degrees.
Coordinate rotation cancel Group Command code
Milling 15 G69

A-Type

Lathe

B-Type

C-Type

Instruction format:

G6Y
Instruction description:

The G68 coordinate rotation command can use the specified coordinate position as the rotation

center to apply a specified rotation angle to the original program. Therefore, when the workpiece

is placed at an angle different from the direction of the original machining program, the G68

command can be used to rotate the coordinate system. This simplifies the complex calculation

of program path points and saves the time that would have otherwise been used for re-

programing.

Example description:

Example

Program / Description

——————————n

e

G55X0Y0
(X150 Y100)

X0Y0

Original path: Rotates in 90 degrees:
01000 01000
G00 G90 G55 X0 YO G00 G90 G55 X0 YO
G00 X100.0 G68 X0 Y0 R90.0
Y50.0 G00 X100.0
X0.0 Y50.0
Y0.0 X0.0
M30 Y0.0

M30
Description:

The original program is the dotted line graphic on the left.
Originally, if the placement direction of the workpiece needs
to be changed, the program path would have to be re-
programed. The G68 command can be used to rotate at a
specific angle, which means the program does not need to
be re-programed. The G69 command cancels the coordinate
rotation function. When the rotation function is canceled, the
coordinate system of the program will return to the original
coordinate system.
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3.13 Canned cycle instruction — Milling

This section introduces the canned cycled instructions for the milling machine, including drilling,
tapping, and boring instructions.

3.13.1 Drilling cycle (G73/G81/G82/G83)

Peck drilling cycle Group Command code
Milling 09 G73

Drilling cycle Group Command code
Milling 09 G81

Drilling with dwell Group Command code
Milling 09 G82

Deep hole peck drilling cycle Group Command code
Milling 09 G83

Instruction format:

G73 | X_|Y_ Z_|R_Q F_ K

G81 | X_ | Y_ Z_|R F_‘K‘

‘GSS‘X_‘Y_‘Z_‘R_‘Q_ F K

XY_ Target position.

Z Drilling depth position.

R_ Initial safe height.

P_ Pause time. Unit: ms

Q_ Single peck drill depth.

F_ Cutting feed speed.

K_ Number of circulating holes.
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Instruction description:

Instruction

Example

Description

Peck
drilling
cycle

[G73]

ction G73(G98) 1 G73(G99)
n steps in steps
Starting Backto Starting
point starting point point
oint int
q
uI T L I T
I |
q
d H d i
I I
a q
: & !

Z point

Rp

N

Back to R point

q

¥
i
]
i
]
|
|
1
I
]
|
]
|
I
i
[}

Z point

The peck drilling cycle is an intermittent
process. The steps are as follows:

(1) The Z axis rapidly descends to the safe
height R_.

(2) The Z axis drills down with the F_ speed
by single peck drilling to the depth Q.

(3) The Z axis rapidly rises back up to the
drilling escape amount.

(4) Based on the completed hole bottom, it
drills downward to a depth of Q in a
single drilling. Cutting is performed at
speed F_.

(5) Repeat steps 3 and 4 until the Z axis
reaches the depth of the hole.

(6) The Z axis returns to the specified
height.

Drilling
cycle

[G81]

Action G81(G88) Action
in steps in steps
Starting Backto Starting
point starting point point

GB1(GS9)

)

B

point R point

Back to R point

/

(]
Z point

Drilling cycle instruction. Steps as below:

(1) The Z axis rapidly descends to the safe
height R_.

(2) The Z axis drills down with the F_ speed
by drilling to the depth Q.

(3) The Z axis returns to the specified
height.

Drilling
with dwell

[G82]

Act ©82(G98) Acti
instep tep:
Starting Back to Starting
point starting point point
cin

Backto R point

- O

Drilling cycle with counter bore, pause a
moment at the bottom.

Steps as below:

(1) The Z axis rapidly descends to the safe
height R_.

(2) The Z axis drills down with the F_ speed
by drilling to the depth Q.

(3) Pausetime P_.

(4) The Z axis returns to the specified
height.

Deep hole
peck
drilling
cycle

[G83]

Ach GB3(G98)

insteps
Starting Back to
point starting point

Back to R point

The deep hole peck drilling cycle is an
intermittent process with auto return. Steps
as below:

(1) The Z axis rapidly descends to the safe
height R_.

(2) The Z axis drills down with the F_ speed
by single peck drilling to the depth Q.

(3) Z axis returns to the specified height.

(4) Based on the completed hole bottom, it
drills downward to a depth of Q in a

single drilling. Cutting is performed at
speed F_.

(5) Repeat steps 3 and 4 until the Z axis
reaches the depth of the hole.

(6) The Z axis returns to the specified
height.
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Note:

(1) The distance d of the G73 and G84 single Z axis withdraw amount is specified by the
parameter [N1.151 Peck-drilling withdraw distance].

(2) In the drilling cycle command state, the tool radius compensation function is ignored.

(3) The G80 command must be executed to cancel the motion state of cycle cutting.

(4) The offset distance Q in the drilling cycle command only supports positive values. If the
value is negative, the absolute value will be applied.

(5) TheX_,Y ,Z ,R_,P_,Q_,and F_arguments in the boring cycle instruction can all inherit
the previous status.

(6) The K_ argument in the loop instruction is valid for only a single block.

(7) If the number of cycle holes K contains a decimal point, the value will be rounded down
unconditionally. If K is less than 1, the system will be positioning according to the XY axis
command and changed to cycle state. However, the drilling cycle will not be executed.

(8) When the system is in the absolute command state, the K value will perform a specified
number of cyclic actions at the X_Y_ original position. In the incremental command state,
the K value will perform a specified number of incremental equal-distance circular actions
based on the specified X_Y_ distance.

Example description:

Example Program / description
Example 1: M03S1000
15 15
’._.r_.| G17 G90 GO0 G54 X0. YO.
| | } G00 Z2100.
fi\ } l G99 G73 X0. Y0. Z-30. R10. Q4. K1 F100. (1)
L{ &‘»ﬁ” | : X-15. )
- X-30. (3)
. T ‘G/?; - Q)"@; i X-30. Y15. (4)
L — G80 G91 G28 X0. Y0. Z0.
MO05
M30
Starting point
|
|
2 ' R point
- : (Tool retreat)
of P+ -———0%-——-—
+Z N
L. @) 2) Q)

X 4)
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Example Program / description
Example 2: MO03 S1000
15 15
e G17 G90 GO0 G54 X0. YO.
| | } GO00 Z100.
\ | |
| N A T G99 G81 X0. Y0. Z-30. R10. K1 F100. (1)
{ Sy | X-15 )
0 \ | |
- X-30 (3)
Y "_G/(\; B (2)_'_@9(1_)'" ) X-30. Y15. (4)
[ [ ‘ i G80 G91 G28 X0. Y. Z0.
MO05
Starting point
I
2 ' R point
— : (Tool retreat)
O-—o—-————o-————-c'f
% N
+Z
) (2) (1)
+X (4)
Example3: MO03 S1000
DU G17 G90G00G54X0.Y0.
| | | GO00 Z100.
\ | |
I G99 G82 X0. Y0. Z-30. R10. P100 F100. (1)
[ S, | X-15. )
© \ | |
- X-30. 3)
+y T _G/?; B @(2)—4?@“) T X-30. Y15. (4)
L T G80 G91 G28 X0. Y0. Z0.
MO05

Starting point
I
! .
3 : R point
- | (Tool retreat)
O._Q_____Ot___.g;
= *
[y2]
+Z
1. 3 2 m

+X
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Example Program / description
Example 4: MO03 S1000
15 15
e G17 G90 GO0 G54 XO0. YO.
| | | G00 Z100.
fi\ } i G99 G83 X0. Y0. Z-30. R10. Q4 K1 F100. (1)
{ \‘+{4) | | X-15. )
- X-30. 3)
Y "_G/(\; B ‘ (2)_'_@9(1_)' ) X-30. Y15. (4)
[ [ ‘ i G80 G91 G28 X0. Y. Z0.
MO05
Starting point
I
2 ' R point
- : (Tool retreat)
O-—O—-————O-————-(‘%

30

VAN

]__ (3) (2) ™
+X 4)
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3.13.2 Tapping cycle (G74/G84)

Left hand tapping cycle Group Command code
Milling 09 G74
Right hand tapping cycle Group Command code
Milling 09 G84
Instruction format:
G74
X_|Y_ Z_ R_ Q_ S_ F_ K_
G84
X_ Target position.
Z Tap depth position.
R_ Initial safe height.
Q_ Single tap depth.
S Tapping speed.
F_ Threading speed.
K_ Number of circulating holes.
Instruction description:
Instruction Example Explanation
The steps are as follows:
i e fetion SR (1) The Z axis rapidly descends to the safe
é} point  slarting point @;L’;J;”” height R_.
”ﬁk‘ E 7—7—% (2) The spindle reverses its rotation, and the
Lt e R polet iy i Rpoint | BacktoR point Z axis performs tapping with speed F_.
tapping : (3) After reaching the depth specified by Z,
cycle i i the spindle switches to positive rotation,
[G74] ' ! and the Z axis retreats in the positive
S B i direction to the safe height R.
i | . .
: J | (4) The spindle is then restored to the ready
& b state.
T n (5) The Z axis returns to the specified
height.
The steps are as follows:
e e (D e (1) The Z axis rapidly descends to the safe
o e sl bt height R _.
-“*% g. -“*% (2) The spindle positive its rotation, and the
Right hand Reom 1! BT e e point Z axis performs tapping with speed F_.
. |
tapping : (3) After reaching the depth specified by Z,
cycle ! the spindle switches to reverses rotation,
[G84] | and the Z axis retreats in the positive
e direction to the safe height R.
I
! (4) The spindle is then restored to the ready
) state.
' (5) The Z axis returns to the specified
height.
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Note:

(1) The tapping feed mode is set by the parameter [N1.150 Bit2-3 Tapping Mode].

(2) TheX_,Y ,Z ,R_,P_,Q_, and S arguments in the tapping cycle instruction can all inherit
the previous status.

(3) In the tapping cycle command, F_is a necessary parameter in the drilling cycle block.
Otherwise, the alarm [0X1001 Feed rate not specified] will be triggered.

(4) The K_ argument in the loop instruction is valid for only a single block.

(5) Calculation of tapping pitch, lead and feed speed.

G94: Feed rate F (mm/min) = lead P (mm/rev) x spindle speed S (rev/min).
G95: Feed rate F (mm/min) = Lead P (mm/rev)

(6) If an unexpected interruption occurs in the tapping process, including reset, emergency
stop, or power interruption, the system will record the current tapping execution data and
return the alarms [0x0270 Axis movement prohibition during tapping interruption] and
[0x0CO09 Spindle movement prohibition during tapping interruption]. After the status is
eliminated, the G84.48 command can be executed through the MDI mode to command the
spindle and Z axis to exit in reverse and return to the tapping R point; also, M3X708 can be
triggered to clear the lock status. However, if the system is in the incremental command
mode, the G84.49 cannot ensure that it will correctly return to point R because the servo
drive will have lost its position when the system powered off.

Example description:

Example Program / description
.L..L_I G17 G90 GO0 G54 X0. YO.
t G00 Z100.
I
;\. 1 M29 S1000
L{ (4) : G99 G74 X0. Y0. Z-30. R10. P1000 K1 F1000. (1)
-
L C} _ 9 _ _,G—E\ A X-15. (2)
L (3) @ 1M X-30. )
+X I
X-30. Y15. (4)
M28
G91 G80 G28 XO0. YO0. Z0.
Starting point
!
=1 I Rpoint
- : (Tool retreat)
eﬁ"*ﬁ‘\é
+Z 1 @J M
L . (3) (2) Th
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3.13.3 Boring/reaming cycle (G76/G85/G86/G87/G88/G89)

Fine boring cycle Group Command code
Milling 09 G76

Reaming cycle Group Command code
Milling 09 G85

Rough boring cycle Group Command code
Milling 09 G86

Back boring cycle Group Command code
Milling 09 G87

Boring cycle with dwell Group Command code
Milling 09 G88

Back boring cycle with dwell Group Command code
Milling 09 G89

Instruction format:

~

‘G76‘X_‘Y_‘Z_‘R_‘Q_ F

G85‘X_‘Y_‘Z_‘R_‘F_‘K_‘

G866 X_ Y_ Z_ R F‘K_‘

G87 | X_|Y_ Z_|R_ Q. P_ F_ K

G88 | X_ | Y_ Z_ | P_ F_ K

689 X_ Y_ Z_ R P_ F_ K_

X_Y_ Target position. If not specified, the value will be inherited from the previous state.

Z Boring depth position. If not specified, the value will be inherited from the previous state.
R_ Initial safe height. If not specified, the value will be inherited from the previous state.

P_ Pause time. Unit: ms. If not specified, the value will be inherited from the previous state.
Q_ Offset distance. If not specified, the value will be inherited from the previous state.

F_ Cutting feed. If not specified, the value will be inherited from the previous state.

K_ Circulation repeat times. Only valid in one block.
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Instruction description:

Instruction Example Program/ Description
The steps are as follows:
(1) Rapid positioning to X_Y__ position.
(2) Z axis rapid descent to safe height R_.
! ‘lg ) o mg o Boring down with F_ speed to the
pomi™ Sesngp i depth Z.
Fine ”;_’}1? | ::_A'P (3) Spindle keeps rotating for a time P_.
boring Y i (4) Spindle stops rotating and performs
cycle positioning.
[G76] [\ (5) The tool disengages from the surface
| | to the specified distance Q_.
RN (6) The Z axis returns to the specified
ko height.
(7)  X_Y returns to the specified position.
(8) The spindle reverts to the previous
rotation status.
Action GEB5(G98) Action 685(G99) Steps as below:
@ptg : o @15&;?‘-‘ (1) Rapid positioning to X_Y_ position.
== == (2) Z axis rapid descent to safe height R_.
Reaming N Boring down with F_ speed to the
cycle depth Z.
[G85] (3) Spindle keeps rotating and Z axis
return to the save height R with cutting
feed F_.
S (4) The Z axis returns to the specified
height.
The tool in this cycle command is in direct
contact with the processing surface.
Therefore, when the tool is lifted, there will
be slight scratches on the hole wall because
the tool is not rotating. This cycle command
is usually used for rough boring processing.
Rough Steps as below:
boring (1) Rapid positioning to X_Y__ position.
cycle i (2) Z axis rapid descent to the safe height
[G86] i _
i Boring down with F_ speed to the
i depth Z.
zeom Zeein (3) Spindle stop rotating and Z axis return
to the save height R with rapid seed.
(4) The Z axis returns to the specified
height.
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Instruction Example Program/ Description
_ I The G87 instruction doesn’t support G99
e C87(Gag) mode. Steps as below:
Starting Back ko (1) Fast positioning to X_Y__ position.
aelll, -|-—-|O starting point (2)  After the spindle is positioned to the fix
______ .\O (/ direction of the tool tip, the tool center
(oss) ( U retreats to the specified distance Q_.
T : 7 (8) Z axis rapid descent to safe height R_,
Back Zpaint M / and the center of tool positioning to
el @5 P O ! I| specified X_Y_ position.
cycle | | (4) The spindle positive rotating, and Z
[G87] | \\ axis boring to specified height Z_ with
| cutting speed F_.
| ] (5) The spindle stops rotating, and the tool
I J center returns to offset Q with spindle
I positioning at the same time.
‘/H""—a'm (6) The tool returns to the Z axis initial
ﬂ position.
5 (7) Tool center positioning to specified
X_Y_ position.
Steps as below:
(1)  Fast positioning to X_Y__ position.
eess e (2)  Z axis rapid descent to safe height R_.
= 1: (3) Z axis boring down with cutting feed F_
Boring wrom | saentntpon to the depth position Z_.
cycle with : (4) Spindle spinning for pause time P_.
dwell (5) Spindle stops rotating and enter the
[G88] ‘ MOO pause status.
\ (6)  Switch to MPG mode and retrace Z
/ axis manually.

T (7)  Switch auto mode and then press
cycle start button, Z axis returns to
specified height.

I"F\S\:ilew;: G89(G98) m,\:(:;.; GB9(GI9) Steps as below:
@?ﬁ&:“ Siaring pont @iﬁéﬂ?“ (1) Fast positioning to X_Y_ position.
Back » ;;ﬂ;; ? N (2) Z axis rapid descent to safe height R _.
boring : (3)  Z axis boring down with cutting feed F_
cycle with to the depth position Z_.
el (4) Spindle spinning for pause time P_.
(] (6) Z axis returns to safe height R with
cutting feed F_.
Pz (6) Z axis returns to the specified height.
Note:
(1) When the fine boring cycle command is executed, the M29 will be issued if the Z axis depth

is reached and then the MLC must take over the positioning execution.

(2)

The offset distance Q in the boring cycle command must be a positive value. If the value is

negative, the absolute value will be converted and applied.

(3)

the previous status.
(4)
(5)

direction of Q distance in G76 cycle command].

The X_,Y_,Z ,R_,P_,Q_, and F_ arguments in the boring cycle instruction can all inherit

The K_ argument in the loop instruction is valid for only a single block.

The tool retraction offset direction is set by the parameter [N1.150 Bit0-1 Setting the
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(6) Qinthe canned cycle instruction is the status value, which includes but is not limited to the
single cutting of G73/83 and the offset of G87. An appropriate Q value should be specified

to avoid incorrect processing interference when using the canned cycle instruction.

Example description:

Example

Program/ Description

15 15

15

]__ 1(3) 1(2) (M
X t 1 f

Starting point

I
I
= I Rpoint
o
- : (Tool retrea

!
i

MO03 S1000
G17 G90 GO0 G54 X0. YO.
G00 2100.

G99 G76 X0. Y0. Z-30. R10. P1000 Q5. F100.

X-15.

X-30.

X-30. Y15.

G80 G91 G28 X0. YO0. Z0.
MO05

(1
)
©)
4)

Starting point
(Tool retreat)

100

R point

=

10

30
fe—— 1O — — — —

+Z

]_ (3) (2) N
+X

(4)

MO03 S1000
G17 G90 GO0 G54 X0. YO.
G00 2100.

G98 G76 X0. Y0. Z-30. R10. P1000 Q5. F100.

X-15.

X-30.

X-30. Y15.

G80 G91 G28 X0. YO0. Z0.
MO05

(1
)
@)
(4)
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Example Program/ Description
I‘LTL'I M03 S1000
| } G17 G90 GO0 G54 X0. YO.

G00 Z100.

|
""_'_1 ______ 77T | @9 85 x0. 0. 2-30. R10. F100. (1)

| : X-15. (2)
S 5 <o (O S PSS @

1 (3) [(2) I (1)
]_.+X i i i X-30. Y15. 4)

G80 G91 G28 X0. YO0. Z0.
MO05

Starting point

I
|
I R point
: (Tool retrea

100

RN

]_ (3) 3 T
+X

4)

10

30
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3.13.4 Canned cycle cancel (G80)

Canned cycle cancel Group

Command code

Milling 09

G80

Instruction format:

G80
Instruction description:

The cycle command is a G code group 09 command, and the following blocks of the command

will still be used. To cancel the cutting cycle command state, users need to program the G80

cycle cancel command to return to the normal motion mode. The G80 command can cancel the
cycle command functions commanded by G73, G74, G76 and G81 - G89.

Example description:

Program / Description

G17 G90 GO0 G54 X0. YO.
Z100.
G99 G73 X0. Y0. Z-20. R10. Q4. K1 F100.

X10.Y0.

X20.Y0.

G80
G17 G90 GO0 G54 X0. YO.

(Execute peck drilling circulation
instruction at X0.Y0.)

(Execute peck drilling circulation
instruction at X0.Y0.)

(Execute peck drilling circulation
instruction at X0.Y0.)

(Cancel G73 circulation)
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3.13.5 Return point of canned cycle (G98/G99)

Return to initial point in canned cycle Group Command code
Milling 10 G98

Return to R point in canned cycle Group Command code
Milling 10 G99

Instruction format:
oo
6%

Instruction description:

G98/G99 is a motion command used to return the tool to the specified height after the fixed

cycle command is completed. When the G98 command is specified, the tool will return to the

starting point of the fixed cycle command; when the G99 command is specified, the tool returns

to the reference point R after the cycle command is completed.

Program example:

G98 return to initial point in canned cycle

G99 return to R point in canned cycle

Action G81(G98)
in steps

Starting Backto
peint starting point

O O
Z point

Action GB81(G99)
in steps

Starting
point

Back to R point

aint
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3.14 Cycle instruction - Lathe

3.14.1 Drilling cycle (G83/G87)

End face drilling cycle Group Command code
A-Type G83
Lathe B-Type 09 G83
C-Type G83
Side drilling cycle Group Command code
A-Type G87
Lathe B-Type 09 G87
C-Type G87
Instruction format:
683 X_|C_| Z N
e u w0
X /JU_ The G83 instruction is for the X drilling coordinate.
The G87 instruction is for the hole bottom coordinate.
C /H_ C axis drilling coordinate.
Z /W_  The G83 instruction is for the hole bottom coordinate.
The G87 instruction is for the Z drilling coordinate.
R_ Reference point position.
Q_ Pitch.
P_ Bottom pause time.
F_ Feed speed.
K_ Repeated times.
L Drilling mode selection.

Instruction description:
The end face and side drilling command can select the drilling mode through the argument L. If
L is not specified, the system will refer to parameter setting [N1.150 Bit2-3 Tapping mode]:

0: Normal.

1: Deep hole peck.

2: Peck.

Argument Q is the pitch on each cycle and R is the return position.
Argument Q is the pitch on each cycle, using [N1.151 Peck-drilling
withdraw distance].

The action is processed based on the command selection to position the hole and drilling axis.

The axes and corresponding commands are as follows:

G83 G87
Drilling axis z X
Positioning axis X, C Z C
Note:
(1) When the lathe G code is set to A type, the arguments U_, H_and W__ are for incrementing

the values of the X, C and Z axis-direction coordinates.

(2)

incremental modes.
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3.14.2 Tapping cycle (G84/G88)

End face tapping cycle Group Command code
A-Type G84
Lathe B-Type 09 G84
C-Type G84

Side tapping cycle Group Command code
A-Type G88
Lathe B-Type 09 G88
C-Type G88

Instruction format:

684 X_ | C_| Z N
R 'Q_ P_ F_|K L
G88 U H_ W T T T

X /U_ The G84 instruction is for the X tapping coordinate.
The G88 instruction is for the hole bottom coordinate.

C /H_ C axis tapping coordinate.

Z /W_  The G84 instruction is for the hole bottom coordinate.

The G88 instruction is for the Z tapping coordinate.

R_ Reference point position.

Q_ Pitch.

P_ Hole bottom pause time. Unit: ms.

F_ Feed speed. s .

K_ Repeated times. @j v @ =

L Tapping modes selection. N e s TN
Instruction description: 1 s '

" ﬂ '\ L |\
In the tapping cycle command, the . ) . ] | \;

—l 6 8.
spindle will first position to the Z-phase

mark and then rapidly move to the reference position R. After the spindle rotates and performs
the tapping action to the set hole bottom position, it reverses and retracts to point R, and then
rapidly moves to the initial point.
The end face and side drilling command can select the drilling mode through the argument L. If
L is not specified, the system will refer to parameter setting [N1.150 Bit2-3 Tapping mode]:
0: Normal.
1: Deep hole peck.  Argument Q is the pitch on each cycle and R is the return position.
2: Peck. Argument Q is the pitch on each cycle, using [N1.151 Peck-drilling
withdraw distance].
The action is processed based on the command selection to position the hole and drilling axis.

The axes and corresponding commands are as follows:

G83 G87
Tapping axis Z X

Positioning axis X, C Z C
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Note:

(1) When the lathe G code is set to A type, the arguments U_, H_and W__ are for incrementing

the values of the X, C and Z axis-direction coordinates.
(2) When the lathe G code is set to B or C type, G90 and G91 are used for switching

incremental modes.

(3) Inturning and milling mode, if the tapping position is not at absolute coordinate zero (X =

0), the system will return the alarm [0xB6AS5: Lathe drilling or tapping instructions are

incorrect].

Example description:

Example

Program / Description

240
|
|

NO1 (TAPPING)
N02G00 X50.000
N03G00 Z5.000
NO4T0101
N05G50 S2000
N06G97 S600
NO7M3

NO8M8

N09G40

N10G00 X30.000
N11G00 C0.000
N12G99 G84 Z-20.000 P500 Q3 R2.000 L1
F1.500

N13C45.
N14C90.
N15C135.
N16C180.
N17C225.
N18C270.
N19C315.
N20G80

N21G00 Z20.000
N22G00 X50.000
N23M09
N24MO05
N25M30
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3.14.3 Boring cycle (G85/G89)

End face boring cycle Group Command code
A-Type G85
Lathe B-Type 09 G85
C-Type G85

Side boring cycle Group Command code
A-Type G89
Lathe B-Type 09 G89
C-Type G89

Instruction format:

X_JU_

C_ /H_

Z/W._

T X

M

~

Instruction description:

The G85 command is usually used with a reamer or boring
process and is suitable for high precision hole machining.
When the action starts, it is first moved to point R quickly, then
it switches to the feed speed of F and cuts to the depth of Z.

After the process is finished, the system maintains the same 9 9

G85 | X_| C Z

G89 | U_|H_ | W

The G85 instruction is for the X boring coordinate. The G89 instruction is for the

R_I/P_|F_|K

hole bottom coordinate.

C axis boring coordinate.

The G85 instruction is for the hole bottom coordinate. The G89 instruction is for
the Z boring coordinate.

Reference point position.

Hole bottom pause time. Unit: s. Action
in steps
Feed rate. ﬁ:l:?rrn:mg E:?rfi:.‘; point (G98)

R point

Process repetition. - "é’ })
|
|
|

Back to R point (G99)

Z point

speed to lift the tool and return to point R, and then finally rapidly returns to the starting point.

The action is processed based on the command selection to position the hole and drilling axis.

The axes and corresponding commands are as follows:

Note:

G83 G87
Boring axis z X

Positioning axis X, C Z C

(1) When the lathe G code is set to A type, the arguments U_, H_and W__ are for incrementing

the values of the X, C and Z axis-direction coordinates.
(2) When the lathe G code is set to B or C type, G90 and G91 are used for switching

incremental modes.

(3) Inturning and milling mode, if the tapping position is not at absolute coordinate zero (X =

0), the system will return the alarm [0OxB6A5: Lathe drilling or tapping instructions are

incorrect].
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3.14.4 Canned cycle cancel (G80)

Canned cycle cancel Group Command code
A-Type G80
Lathe B-Type 09 G80
C-Type G80

Instruction format:
a0

Instruction description:

This instruction is used for canceling the G code group 09 circulation function. It also can

operate the G code group 01 to cancel the circulation function, for example G00, G01,G02,

GO03.
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3.15 Turning cycle - Lathe

3.15.1 Finishing cycle (G70/G72)

Finishing cycle Group Command code
A-Type G70
Lathe B-Type 09 G70
C-Type G72

Instruction format:

G70

-
)
o P
8 | Q
~

First N label number

Last N label number

Instruction description:

The finishing cycle command is used as a machining contour turning cycle. This command can

be used with the rough turning cycle command (Type A: G71, G72, G73) to specify the P_to Q_

program label blocks in the common program for final finishing processing.

Note:

If the N label specified by P_ or Q_ cannot be found in the program when executing fine

finishing circulation instructions, the system will return the alarm [0x0233 Q_ not found].
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3.15.2 Stock removal cycle in turning (G71/G73)

Stock removal cycle in turning Group Command code
A-Type G71
Lathe B-Type 09 G71
C-Type G73

Instruction format:

\ G71  U_

R H
‘G71 P_Q_‘U W F_ s T

U_ Depth of cut. As shown in d.
R_ Escaping amount. As shown in e.

H_ Roughing type.

UONo8S i
I
1
I
1
1
1
v
(0]
o
o

0: Fast escaping mode. —G01

1: Along profile machining mode.

P_ Sequence number of the first block for the

program of the finishing shape.

Q_ Sequence number of the last block for the
program of the finishing shape.
U_ X axis direction allowance.

As shown in u.

W__ Z axis direction allowance.

UOIOBS puZ

As shown in w.

F_ Feed rate.
T_Tool number.

S_Spindle speed

Instruction description:

The inner and outer diameter rough turning cycle instructions use P_ and Q__ to set the base for

fine turning and to reserve the finishing allowance, and then they use the longitudinal path to

quickly remove material. This command is suitable for processing the inner or outer cylindrical
materials. The instruction is composed of two consecutive blocks. The first block describes the
depth of cut U_, the escaping amount R_ and the roughing type H_; the second block specifies

the finishing contour description blocks P_ to Q_ for finishing. The process is based on the X

and Z axis to retain the finishing allowance of U_ and W_. The overall roughing path is

calculated based on the command settings.

Note:

(1) If the finishing allowance U__is not specified in the first block, then the system will refer to
[N1.170 Cutting depth in G71 / G72 turning cycle]. The finishing allowance U__is the
relative value, which is not affected by [N2.001 Bit10 Radius or diameter mode].

(2) If the escaping amount R_is not specified in the first block, the system will refer to [N1.171
Withdraw amount in G71 / G72 turning cycle]. The escaping amount R_ is a radius
value and is not affected by [N2.001 Bit10 Radius or diameter mode].

(3) If the N label number in the P or Q arguments of the 2" block does not exist, the system
will return the alarm [0x0264 P_Q_ not found].
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(4) This instruction uses two continuous blocks as one complete instruction, otherwise the
system will return the alarm [0X0247 Multiple loop instructions must have two blocks].

Example description:

Example Program / Description
fffffff +G00 G54 X40.0 Z5.0

M03 S1000
G71 U2. R3.
JQ—— ) G71 P50 Q60 U0.2 WO0.0 F0.2 S1000

I : N50 GO1 X5.0 Z0.0 F0.15 1)
Z-5. (2)
X10. (3)
G02 X20. Z-15. R10. 4)
GO01 z-20. (5)
N60 X40. (6)
M5
M30

G00 X70.000

G00 Z20.000

T0101

G98 F1000

G50 S1000

G50 S1000

M3

G00 X65.000 210.000

G42

G71 U1.000 R0O.5

G71 P210 Q250 U0.300 W0.300
N210 GO01 X0.000 Z0.000

G01 X18.000 20.000,C1.000
G01 X18.000 Z-20.000

G01 X25.000 Z-20.000

i G01 X30.000 Z2-45.000

T | GO1X30.000 Z-55.000

3] G01 X36.000 Z-55.000 ,C1.000
GO01 X36.000 Z-75.000

ol G01 X40.000 Z-75.000 ,C1.000
G01 X40.000 Z-90.000

G02 X40.000 Z-126.000 R80.000
G01 X40.000 Z-136.000

GO01 X45.000 Z-136.000

GO01 X45.000 Z-151.000

GO01 X50.000 Z-151.000

GO01 X50.000 Z-151.000

G01 X50.000 Z-190.000

G01 X55.000 Z-190.000

N250 GO0 X70.000

G00 Z20.000

M5

M30

@30

10
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3.15.3 Stock removal cycle in facing (G72/G74)

Stock removal cycle in facing Group Command code
A-Type G72
Lathe B-Type 09 G72
C-Type G74
Instruction format:
G72 | W_ | R_ H_
G72 P_ | Q_ u_ | W_
W_  Depth of cut.
As shown in d.
e et + GO0
2 | R_ Escaping amount. — > G01
= As shown in e.
& | H_  Roughing type.
0: Fast escaping mode.
1: Along profile machining mode.
P_  Sequence number of the first block for
the program of the finishing shape.
Q_ Sequence number of the last block for
N the program of the finishing shape.
5 U_ X axis direction allowance.
§ W__ Zaxis direction allowance.
F_  Feedrate.
T_ Tool number.
S Spindle speed

Instruction format:

The facing turning cycle instructions use P_ and Q_ to set the base for fine turning and reserve

the finishing allowance, and then use the radial path to quickly remove material. This command

is suitable for processing the end face of cylindrical materials. The instruction is composed of

two consecutive blocks. The first block describes the depth of cut W_, the escaping amount R _

and the roughing type H_; the second block specifies the finishing contour description blocks P_

to Q_ for finishing. The process is based on the X and Z axis to retain the finishing allowance of

U_and W_. The machining direction of this command is related to the finishing reserve amount

as shown below.

(e

(s

Note:

—— Finishing path

Finishing allowance

(1) Cycle start point

) Cutting start point

(3) Cutting end point

(1) If the finishing allowance U __is not specified in the first block, then the system will refer to
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[N1.170 Cutting depth in G71 / G72 turning cycle]. The finishing allowance U_is the
relative value, which is not affected by [N2.001 Bit10 Radius or diameter mode].

(2) If the escaping amount R_is not specified in the first block, the system will refer to [N1.171
Withdraw amount in G71 / G72 turning cycle]. The escaping amount R_is a radius
value, and is not affected by [N2.001 Bit10 Radius or diameter mode].

(3) If the N label number in the P or Q arguments of the 2" block does not exist, the system
will return the alarm [0x0264 P_Q_ not found].

(4) This instruction uses two continuous blocks as one complete instruction, otherwise the
system will return the alarm [0X0247 Multiple loop instructions must have two blocks].

(5) In this cycle instruction, the knife nose compensation function is invalid.

(6) The cycle instruction will be ignored if the single block does not contain a movement
command or the N, F, S, M, T arguments.

(7) The G72 instruction is not a continuous instruction.

Example description:

Example Program / Description
Example 1: G54 X40.0Z5.0

““““ * GO0 MO03 S1000

- oo GO1 X45. Z5. F0.2
G72 W2. R3.
G72 P50 Q60 U0.2 WO0.0 F0.15
N50 GO1 X40. Z-20. (1)
X30. (2)
Z-15. (3)
G03 X20. Z-5. R10. (4)
G01 X5. (5)
N60 Z0. (6)
M5
M30
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Example

Program / Description

Example 2:

1x45°

@80
|
30

@40
@60
265
@70

G00 X90.000

G00 Z20.000

T0101

G99 F0.500

G50 S2000

G97 S1000

M3

G00 X85.000 210.000

G40

G72 W2.000 R0.5

G72 P210 Q250 U0.500 W0.500 F0.500
N210

G01 X80.000 Z-30.000 F0.200
G01 X80.000 Z-20.000 ,C1.000
GO01 X70.000

GO01 X65.000 Z-10.000

G01 X60.000

G03 X40.000 R5.000

G01 X30.000

G01 Z0.000 ,R5.000

G01 X0.000 Z0.000

N250

G00 X90.000

G00 Z20.000

M09

MO05

M30
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3.15.4 Profile rough turning cycle (G73/G75)

Profile rough turning cycle Group Command code
A-Type G73
Lathe B-Type 09 G73
C-Type G75

Instruction format:

G73 U W R H

G73 P Q u W_ F_ S_|T

U_  Total distance to cut in X axis direction.
_ | W_ Total distance to cut in Z axis direction.
= P TS TS = GO0 ktw
o | R_ Cutting times. ‘—'Q
o . G01 » Wy
2 | H_ Roughing type. P
0: Fast escaping mode.
1: Along profile machining mode.
P_  Sequence number of the first block for
the program of the finishing shape.
Q_ Sequence number of the last block for
the program of the finishing shape.
'\é U_ X axis direction allowance.
o As shown in u.
8 | W_ Z axis direction allowance.
= - )
As shown in w.
F_  Feed speed
_ Tool number.
S Spindle speed

Instruction description:

The profile rough turning cycle instructions use P_ and Q_ to set the base path for fine turning
and define the total distance to cut in U_ and W_, with R_ being the number of times to cut. This
command is often used in the reprocessing processes of rough workpieces such as casting,
forging, etc. The instruction is composed of two consecutive blocks. The first block describes
the total distance to cut in U_and W_ and R_ as the number of times to cut; the second block
specifies the finishing contour description blocks P_ to Q_ for finishing. The process is based on
the X and Z axis to retain the finishing allowance of U_and W _. The single pitch is the total

removal amount of each axis divided by the number of cuts (R-1).

o . U L , w
X axis single feeding amount u = 1 Z axis single feeding amount w = 1
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Example description:

Example Program / Description

T0101
MO03 S1600
GO0 X41.000 Z2.000

G73 U10.000 W10.000 R5.000
[ S . v (X,Z total removal 10mm, cycle times 5

G73 P50 Q60 U0.400 WO0.200 F0.250

» +
>

Y

N50 G00 X20.000

PR [ e - GO01 2-20.000 F0.12
Workpiece origin | GO1 X30.000 Z-25.000
(X0,20)
: GO1 W-5.000
- N60 X41.000
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3.15.5 End face peck drilling cycle (G74/G76)

End face peck drilling cycle Group Command code
A-Type G74
Lathe B-Type 09 G74
C-Type G76
Instruction format:
G4 R_ | |
| z. .
G74 P. Q. R_ F_
| W 7]

. | R_ Tool withdraws in Z axis direction.
o
<)
Q
~
X_ Target position of X axis.
U_ Incremental distance of X axis.
Z_  Target position of Z axis.
N W_ Incremental distance of Z axis.
o | P_ Pitchof X axis.
g unit: um
~
Q_ Pitch of Z axis.
Unit: um.
R_ Bottom escape distance of X axis.
F_ Feed speed

Ve

>

S S S

-

u/2

Instruction description:

The G74 command is mainly used in end face groove processing. The cycle is automatically

executed in the end face direction according to the turning target coordinates, cutting pitch, tool

offset, bottom escape distance and other argument values in the command. Ak is the Z axis

turning pitch in each cycle, and then the value of e is the withdraw distance. Turning continues

until the bottom target of the Z axis position is reached. After reaching the bottom, the tool

escape amount is A\d, and then it returns rapidly to the starting point of the Z axis. Then the tool

moves for a distance of Ai in the X axis direction and continues the above action until it reaches

the target of the X axis position.

Note:

Do not use the tool radius compensation simultaneously.
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Example description:

Example Program / Description
G00Z20.000
G00X50.000 (A: X50.0, 220.0)
T0101
G99 F0.500 (Feed rate setting
G50 S1500 (Spindle Max. speed setting
G97 S1000 (Spindle speed setting
MO03
X M08
b A G40 (Disable tool compensation
— ¥. G00 X30.000 Z5.000
= GO01 Z5.000 (Cycle initial position
S glg|- — - e (B:X30.000, Z5.000)
G74 R0.500 (Withdraw in Z axis direction
;‘ (X axis feeding 2.5mm, Z axis peck feeding 2.0mm
20 (Cycle target position C (X20.0, Z-20.0)
G74 X20.000 Z-20.000 P2500 Q2000 R0.000
GO01 Z5.000
G00 Z5.000
G00 Z220.000
G00 X50.000
M09
MO05
M30
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3.15.6 Outer/internal diameter drilling cycle (G75/G77)

Outer/internal diameter drilling cycle Group Command code
A-Type G75
Lathe B-Type 09 G75
C-Type G77
Instruction format:
G75 _
X_ Z_
G75 P_ Q| R_|F_
u_ | wW_
N R_ Tool withdraws in X axis direction. e — - GO0
@ L, 2 GO1
o
<) S S -
% T J; ¥ ? T i
X_ Target position of X axis. b ] E i !
U_ Incremental distance of X axis. ! : g
Z_ Target position of Z axis. HE HE iy
W_  Incremental distance of Z axis. e ; P .,
P_  Pitch of X axis. a' a1 |
N unit: um v | —1
o | Q_ Pitch of Z axis. ; L
8 Unit: um. HE HHN
R_  Bottom escape distance of Z axis. : ! I
F_ Feed speed E i !
LAk 8% | [o<ai<ai]
- | [0< ak' < Ak]

Instruction description:

The G75 command is mainly used in end face groove processing. The cycle is automatically

executed in the end face direction according to the turning target coordinates, cutting pitch, tool

offset, bottom escape distance and other argument values in the command. Ai is the X axis

turning pitch in each cycle, and then the value of e is the withdraw distance. Turning continues

until the bottom target of the X axis position is reached. After reaching the bottom, the tool

escape amount is /A\d, and then it returns rapidly to the starting point of the X axis.

Then the tool moves for a distance of /\k in the Z axis direction and continues the above action

until it reaches the target of the Z axis position.

Note:

G75 instruction cannot use tool nose compensation simultaneously.
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3.15.7 Outer/internal diameter cutting cycle (G90/G77/G20)

Outer/internal diameter cutting cycle Group Command code
A-Type G90
Lathe B-Type 09 G77
C-Type G20
Instruction format:
X | Z_
G90 R_
U |w_

X_
u_
z.

L w

o |R

g |F

Target position of X axis.
Incremental distance of X axis.
Target position of Z axis.
Incremental distance of Z axis.
Taper value.

Feed speed.

ui2

El
(XU_ZIW_)

z

Instruction description:

The G90 single type turning cycle command will execute a complete linear (taper) turning cycle

of the outer diameter of the workpiece.

The G90 command action steps are as follows:

(1) Beginning from the starting point, the tool rapidly traverses the X axis to the specified

position plus the taper value.

(2) Linear cutting to the specified coordinates of the Z axis and X axis.

(3) Linear cutting to the starting position on the X axis.

(4) Rapidly move back to the starting position.

U, W, R corresponding turning direction:

Outer turning

Inner turning

1. U<0,W<0,R<0

3. U>0,W<0,R<0at|R<|U2|




NC5 Series Command Guidelines

NC Programing

Note:

The G90 single type turning cycle is a continuously valid command. To cancel the G90

command, users need to use the G92 or G94 commands, the G80 canned cycle cancel

function, or other G code group 1 commands such as G00, G01, G02 or G03.

Example description:

Example

Program / Description

(X37.0, Z5.0)

29
|
|
|
219

40

Main program

G00 X50.000

G00 Z20.000

T0303

G99 F0.500

G97 S2000

M3

M8

G40

G00 X37.000 Z5.000
G90 X35.000 Z-40.000 R-5.000
X33.000

X31.000

X29.000

G00 X50.000

G00 Z220.000

M09

MO05

M30

End of cycle turning (1)
End of cycle turning (2)
End of cycle turning (3)
End of cycle turning (4)
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3.15.8 End face turning cycle (G94/G79/G24)

End face turning cycle Group Command code
A-Type G94
Lathe B-Type 09 G79
C-Type G24
Instruction format:
X_ | Z_
Go4 R_| F_
U | w_
X_  Target position of X axis. B N + oo
U_ Incremental distance of X axis. I L & FE e
Z_ Target position of Z axis. » \2) ‘ (4)5
- W_ Incremental distance of Z axis. \\%
g | R_  Tapervalue. x“ e
& | F_  Feed speed. L L] ‘
e
/

Instruction description:

The G94 single type turning cycle command will execute a complete linear (taper) turning cycle

of the end face of the workpiece.

The G94 command action steps are as follows:

(1) Beginning from the starting point, the tool rapidly traverses the Z axis to the specified
position plus the taper value.

(2) Linear cutting to the specified coordinates of the Z axis and X axis.

(3) Linear cutting to the starting position on the Z axis.

(4) Rapidly move back to the starting position.

U, W, R corresponding to the turning direction:

Outer turning Inner turning
1. U<0O,W<0,R<0 3. U>0,W<0,R<0at|R|<|W|
[}
[}
u/2
u/2
Y
A4
2. U<0,W<0,R>0at|R|<|W| 4. U>0,W<0,R>0
R il W B
S T Y {
f m ? (3) :
u/2 (2) (4)§ ur2 (2) (4):
! (3) . | RO
B W i R N
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Note:

The G94 single type end face turning cycle is a continuously valid command. To cancel the G94

command, users need to use other cycle commands such as the G90 or G92, the G80 canned

cycle cancel function, or other G code group 1 commands such as G00, G01, G02 or GO3.

Example description:

Example

Program/ Description

(X45.0, Z5.0)

@40
|

10 | 10

G00 X50.000
G00 Z20.000
TO0101

G99 F0.500
G97 S2000

M3

M8

G40

G00X45.0 Z5.0
G90X12.0 Z-7.0R-5.
Z-8.000
Z-9.000
Z-10.000

G00 X50.000
G00 Z220.000
M09

MO05

M30

(End of cycle turning 1)
(End of cycle turning 2)
(End of cycle turning 3)
(

End of cycle turning 4)

3-119



NC Programing

NC5 Series Command Guidelines

3-120

3.16 Threading cycle - Lathe

3.16.1 Threading (G32/G33)

Threading Group Command code
A-Type G32
Lathe B-Type 01 G33
C-Type G33
Instruction format:
G32 | X_ |z |F_|Q
X/U_ Target position of threading.
F_ Thread leads; the linear distance of one thread rotation.
Q_ Thread starting offset angle.

The unit is 0.001 degrees. Default as 0 degrees when it is not specified.

Instruction description:

The threading command specifies the thread target position with X_/U_and Z /W _. Thread

processing such as linear thread, taper thread, and spiral thread is established according to the

relationship between the starting point and the end point; among them, the thread pitch (lead) is

determined by the argument F_.

In the figure below, the label (2) indicates the spindle Z-phase signal. The argument Q_

specifies the position of the thread entry point labeled (3). Its unit is 0.001 degrees, and it is

limited to integers.
X
(XIU_,ZIW )

w2

Thread types:

A

(1) Linear thread.

(1)

~Ieb-

(@)
(2) Taper thread (3) Surface screw thread.
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Note:

(1)

()

©)

(4)

The threading must be operated at a fixed spindle speed and the spindle ratio should be
kept at 100% speed.

When pressing the program stop during threading, the process will not stop immediately,
but will stop at the end point of the next non-threading block. However, pressing RESET
will immediately stop threading and may cause thread damage.

When the feed axis exceeds the maximum speed limit, an alarm [OxB0O1D Spindle speed is
over speed] will be issued, and the spindle speed should be reduced. For example: The
spindle speed is 3000 RPM, and the thread pitch (F) is 1.5, then the Z axis feed speed
when threading will be 4500 mm/min.

Due to the forward and retract action of thread processing, some invalid threads will be
produced at the starting point and end point of the thread. This phenomenon will affect the
use of the thread function. It is recommended to extend the thread processing length when

thread turning to make it slightly longer than actual requirements to avoid this.

Example description:

Example Program / Description
Single threading: T0101
M03 S1000
(4) Q GO00 X40.000 Z15.000

? || X17.450 (1) 1t thread depth.

1(3) (1 i G32 Z-30.000 F1.5 (2) Threading.

| 2) v | G00 X40.000 (3) X axis fast withdraw.
GO00 Z15.000 (4) Z axis fast withdraw.

- = ®——+Z | G0 X17.200 (1) 2" thread depth.

G32 Z-30.000 F1.5 (2) Threading.
GO00 X40.000 (3) X axis fast withdraw.
G00 Z15.000 (4) Z axis fast withdraw.
X17.000 (1) 3 thread depth.
G32 Z-30.000 F1.5 (2) Threading.
G00 X40.000 (3) X axis fast withdraw.
GO00 Z15.000 (4) Z axis fast ithdraw.
G00 X16.850 (1) 4" thread depth.
G32 Z-30.000 F1.5 (2) threading.
G00 X40.000 (3) X axis fast withdraw.
G00 Z15.000 (4) Z axis fast withdraw.
G00 X16.800 (1) 5" thread depth.
G32 Z-30.000 F1.5 (2) Threading.
G00 X40.000 (3) X axis fast withdraw.
G00 Z215.000 (4) Z axis fast withdraw.
MO05
M30
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Example

Program / Description

Multi-threading:

L(lead) = n (No. of thread) x pitch (thread pitch)

Main program
T0202

M03 S1000
GO00 X45.000
G00 Z10.000
G66 PO001 AO
X17.45
X17.20
X17.00

G67

G66 PO001 A120000
X17.45
X17.20
X17.00

G67

G66 PO001 A240000
X17.45
X17.20
X17.00

Ge67

GO0 X45.000
G00 Z10.000
M30

(Sub-program) O0001

Thread offset angle (1)

Thread offset angle (2)

Thread offset angle (3)

(G66 P0O001 A_ argument value inserted into the subprogram

#1)

(#1 means thread offset angle)
G32 Z-30.000 F3.000 Q#1

G00 X45.000
G00 Z10.000
M99
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3.16.2 Threading cycle (G92/G78/G21)

Threading cycle Group Command code
A-Type G92
Lathe B-Type 09 G78
C-Type G21

Instruction format:

X | Z_
G92 R |F_|Q
u | w_
X /U_ Target position of threading. X Q _______ o
Z /W_  Target position of threading. z w .
R_ Taper value.
If not specified the system will [ R ¥
execute parallel threading. ui2 oo o
F_ Thread lead. . i :
R
Q_ Thread offset angle. vl
% Unit: 0.001 degrees. . (xr_zw)
O’-: z
g
-~ //,VW
! ——— — FL
|

Instruction description:

A single thread turning cycle command is used to turn a complete outer diameter thread of the

workpiece in a single cycle. It can be a parallel threading or tapered threading cycle according

to the taper value setting. The threading chamfering angle (6 in the figure) and the threading

chamfer length setting value (r in the figure) are set by parameters [N1.177] and [N1.178]

respectively.

The G92 command action steps are as follows:

(1) Beginning from the starting point, the tool rapidly traverses the X axis to the specified
position plus the taper value.

2) Threading to the specified coordinates of the Z axis and X axis.

(

(3) Perform chamfer command.

(4) Rapidly move on the X axis to the starting position.
(

5) Rapidly move back to the starting position.
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U, W, R corresponding turning direction:

Outer turning Inner turning

1. U<O,W<0,R<0 3. U>0,W<0,R<0at |R|g|U/2|

Notes:

(1) The G92 single thread turning cycle is a continuously valid command. To cancel the G92
command, users need to use other cycle commands such as the G90 or G94, the G80
canned cycle cancel function, or other G code group 1 commands such as G00, G01, G02
or GO3.

(2) Parameter [N1.177] defines the chamfer angle in G76 / G92 threading.

Parameter [N1.178] defines the chamfer length in G76 / G92 threading.

(3) For key points to note in thread turning, please refer to the G33 thread turning instructions.

(4) The threading must be operated at a fixed spindle speed and the spindle ratio should be
kept at 100% speed.

(5) When pressing the program stop during threading, the process will not stop immediately,
but will stop at the end point of the next non-threading block. However, pressing RESET
will immediately stop threading and may cause thread damage.

(6) When the feed axis exceeds the maximum speed limit, an alarm [0xB01D Spindle speed is
over speed] will be issued, and the spindle speed should be reduced. For example: The
spindle speed is 3000 RPM, and the thread pitch (F) is 1.5, then the Z axis feed speed
when threading will be 4500 mm/min.

(7) Due to the forward and retract action of thread processing, some invalid threads will be
produced at the starting point and end point of the thread. This phenomenon will affect the
use of the thread function. It is recommended to extend the thread processing length when

thread turning to make it slightly longer than actual requirements to avoid this.
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Example description:

Example

Program / Description

Single thread turning circulation:

T0101

MO03 S2000
G00 Z5.000
X30.000

G92 X17.65 Z-25.0 F1.5
X17.45
X17.25
X17.05
X16.85
X16.65
X16.45
X16.25
X16.05
X15.9

MO05

G00 X50.000
G00 Z10.000
M30

(Select tool 1 compensation)
(Spindle positive rotation 2000 RPM)
(1) Z axis threading initial point.

(2) X axis withdraw distance.

(3) thread depth 17.65 mm.

(4) length 25 mm.

(5) thread lead value 1.5 mm.

(Thread depth)
(Thread depth)
(Thread depth)
(Thread depth)
(Thread depth)
(Thread depth)
(Thread depth)
(Thread depth)

(Thread depth)

(Spindle stop)

(Tool return to a safe distance)
(Tool return to a safe distance)
(Program finish)
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3.16.3 Multiple-thread cutting cycle (G76/G78)

Multiple-thread cutting cycle Group Command code
A-Type G76
Lathe B-Type 09 G76
C-Type G78
Instruction format:
G76 | P_ | Q_ | R_
X_ | Z_
G76 P_ R_|L_|F_
U_ | W_
P_ Composed of three groups with 2-

digit values: (m), (r), and (a).
m  Fine turning times. Range: 01 ~ 99.
r  Chamfer angle. Range: 00 ~ 99.

2’ a Tool top angle. Selection:
g 00, 29, 30, 55, 60, 80.
ol Minimum cutting depth.

R_ Fine turning allowance.

X JU_ Threading target position.

Z |W_ Threading target position.

P_ Thread height.

Q_ Thread initial offset angle.

unit: 0.001 degree
. Thread radius difference.

o | Lo Selection of tool direction in
a threading cycle.
% Not specified: cut on the right side.
~

L=0: cut to the right side.

L=1: cut to the center
L=2: cut to the left side

L=3: cut direction left and right

staggered
F_ thread lead
K thread pitch per rotation

w

(1) = (5) in the above are the movement order.

Instruction description:

In the compound thread turning cycle, the force on the cutting-edge feed is exerted on one side

to facilitate rapid processing requirements. After the target position is given in the thread turning

cycle, the threading cycle will be performed with a fixed cutting amount according to the given

number of cuts.
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Notes:

(1) The threading must be operated at a fixed spindle speed and the spindle ratio should be
kept at 100% speed.

(2) When pressing the program stop during threading, the process will not stop immediately,
but will stop at the end point of the next non-threading block. However, pressing RESET
will immediately stop threading and may cause thread damage.

(3) When the feed axis exceeds the maximum speed limit, an alarm [0xB0O1D Spindle speed is
over speed] will be issued, and the spindle speed should be reduced. For example: The
spindle speed is 3000 RPM, and the thread pitch (F) is 1.5, then the Z axis feed speed
when threading will be 4500 mm/min.

(4) Due to the forward and retract action of thread processing, some invalid threads will be
produced at the starting point and end point of the thread. This phenomenon will affect the
use of the thread function. It is recommended to extend the thread processing length when

thread turning to make it slightly longer than actual requirements to avoid this.

Example description:

Example Program / Description

Instruction description:
P(m)(r)(a) = P10160

m=1, fine turning times; r=01, the amount of thread chamfer
angle; a=60, threading angle.

Q(Admin)=Q200, Minimum cutting depth 0.2mm;

RO0.1= Fine allowance value 0.1mm

(X30.600, Z-40.000) = thread target position.

R(i)=R-5.000, thread radius difference (thread inclination)

P(k)=P2200, thread height 2.2mm (specified radius)
Q(Ad)=Q500, 1t cutting depth 0.5mm

,,,,,,,,,,, (3(412».3, 25.0) LO=thread feeding direction to the right

%WS ! .
(X30.6, Z-40.0) ) Main program:

G00 X50.000

G00 Z20.000

T0303

G99 F0.500

40 G97 S2000

M3

M8

G40

G00 X37.000 Z5.000

G76 P10160 Q200 R0.100
G76 X30.600 Z-40.000 R-5. P2200 Q500 LO F2.000
G00 X50.000

G00 Z20.000

M09

MO05

35

o
— 5}
Q
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3.16.4 Variable lead threading (G34)

Variable lead threading Group Command code
A-Type G34
Lathe B-Type 01 G34
C-Type G34

Instruction format:

X_ | Z_
G34 F_ | Q_
u | W_
X JU_ Target position of threading.
Z |W_ Target position of threading.
Q_ Thread initial offset angle.
unit: 0.001 degree F+5K F+4K F+3K F+2K F+K F
F thread Iead | F+4.5K ‘ F+3.5K ‘ F+2.5K | F+1.5K ‘F+O,5K|
K_ thread pitch per rotation ‘ ‘ ‘ ‘

390(] sl

Instruction description:

G34 variable lead thread cutting completes variable lead thread cutting according to the
specified thread lead increase or decrease.

Lead: The linear distance of each revolution of the threading.

Pitch: The distance between two threads.
Lead distance: d = Vo t + %at2

Vo: Thread initial pitch (F)

t: Thread turn number.

a: Pitch increase value per rotation (K)

Example description:
1st circle lead distance d = F x 1 + % *K*1?>=F + 0.5K
Lead distance between 1t and 2™ circle d = F * 2 + % *x K %22 =2F + 2K

This lead value is the total of the 1st and 2™ circle distances, and the second lead distance is
obtained by subtracting the first lead distance.
(2F 4+ 2K) — (F + 0.5K) = F + 1.5K
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Notes:

(1) The threading must be operated at a fixed spindle speed and the spindle ratio should be
kept at 100% speed.

(2) When pressing the program stop during threading, the process will not stop immediately,
but will stop at the end point of the next non-threading block. However, pressing RESET
will immediately stop threading and may cause thread damage.

(3) When the feed axis exceeds the maximum speed limit, an alarm [0xB0O1D Spindle speed is
over speed] will be issued, and the spindle speed should be reduced. For example: The
spindle speed is 3000 RPM, and the thread pitch (F) is 1.5, then the Z axis feed speed
when threading will be 4500 mm/min.

(4) Due to the forward and retract action of thread processing, some invalid threads will be
produced at the starting point and end point of the thread. This phenomenon will affect the
use of the thread function. It is recommended to extend the thread processing length when

thread turning to make it slightly longer than actual requirements to avoid this.

Example description:

Example Program /Description
(Main program)
TO0101 (Select tool 1)
MO03 S600 (Spindle positive rotate 600 RPM)
GO00 X50.000 Z5.000 (Rapidly move to engage point)
G66 P0O001 L1 (Macro call instruction:
(Execute once sub-program O0001

X17.65 (Thread depth)
X17.45 (Thread depth)

@ ! X17.30 (Thread depth)

‘il* *********** - X17.20 (Thread depth)
} X17.10 (Thread depth)
tsﬁF’*l:?:’F"ﬂf* @ ]| x170s (Thread depth)
LH_LJLH G67 (Macro call instruction finish)
G00 X50.000 Zz5.000 (Rapidly move to tool withdraw)
1 MO05 (Spindle stop)
n : M30 (Program finish)

(Sub-program)
00001
(Thread length Z-30.)
(Thread pitch increase 0.5 mm/reyv, initial thread pitch 1 mm)
G34 z-30.000 K0.5 F1.000
G00 X50.000
G00 Z5.000
M99 (Return to main program)
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This appendix provides the information about the alarms and troubleshooting methods
for the NC system. Search this appendix for the methods of handling the NC system

related malfunctions.

A1 CNC Alarm Categories ........................................................................... A_2
A2 CNC System A|arms .............................................................................. A_2
A21 NC |nStrUCti0n Errors ..................................................................... A_3
A22 NC AXiS A|arms ............................................................................ A-9
A23 NC Motion |nterp0|ation Alarms ..................................................... A_11
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A.1 CNC Alarm Categories

The CNC alarms can be divided into three categories, which are system alarms, user-defined
alarms, and user-defined macro alarms. This appendix only describes the [system alarms]

while the rest are user-defined.

Alarm Category ‘ Alarm Code ‘ Alarm Description
The system alarms caused by system error or operation
System alarms - error. Some system alarms include information, which has

different meanings according to the different alarms.

The user-defined alarms which are programed in the MLC.

When the A_ device is triggered, the alarm corresponding
User-defined alarms A to the A_ device defined in [DOPSoft - User-defined

alarm] will reported as well.

Range: AO~A511

The user-defined macro alarm works with NC program #

variable. When the command as #20020=_, the alarm

User-defined MR triggered and have the corresponding macro alarm defined
macro alarms - in [DOPSoft - Macro-defined alarm] will displayed on the
controller.

Range: M1~M1000

A.2 CNC System Alarms

The system alarms are divided into MLC related alarms and NC related alarms by function.

System alarm

Alarm code range | Abnormal action Description
category

The alarms in this range are the error code
that terminate the execution when an error
occurs during the operation of the NC

NC alarms 0x0000 ~ Ox1FFF NC error system, mainly divided into system
abnormalities or operation error alarms. If the
reason of the error cannot be identified,
please report to Delta for assistance.

The alarms in this range are the warning
MLC alarms 0xA000 ~ OXAFFF MLC error errors reported when the MLC and HMI
screen inside the controller make errors
during operation. If there is a related alarm,
powering on the CNC again first, and if it still

HMI alarms 0x8000 ~ Ox8FFF HMI error
cannot be resolved, please contact Delta or
supplier for assistance.
The error code is an alarm when the errors
Servo related of servo axes occur during system operation.
0xF002 -
alarms When the error occurs, the servo alarm

message will display on the screen.
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A.2.1 NC Instruction Errors

Alarm code

Name Cause and correction
(Hex)
0x0000 NC internal error. An internal error occurred in the contrgl
system, please contact Delta or supplier.
0x0002 The specified line number or N line The specified file message cannot be found.
number cannot be found.
0x0004 Macro file call error. Macro number error.
0x0005 Macro call mode error. System mode error.
Incorrect syntax. (Undefined symbol)
0x0201 Undefined operator. Wrong example:
G010100.; “O” is undefined.
. Incorrect syntax. Please correct the syntax.
Repeated operators command in one
0x0202 line Wrong example:
] G01 X100 GO1 X50.
Specific commands need to be used at the
Operators that must be command at the beginning of the line.
0x0203 beginning of the block are not written at Wrong example:
the beginning of the line. GO01 IF = IF misused.
G01 WHILE =» WHILE is misused.
Operators that are forbidden to be Specific commands cannot be used at the
0x0204 command at the beginning of the block beginning of the line.
are written at the beginning of the line. Ex: DO, THEN
Operators that must be command at the Sf;(;lf:;zommands are not used at the end
0x0205 end of the block are not written at the end )
of the line Wrong example:
' END 1 X100. = END misused.
, Wrong example:
0x0206 Operators’ syntax error. #100=*3 = character * misused.
Wrong example:
0x0207 Command syntax error. X10. G1 = command “X10.” misused.
Command syntax error. Wrong example:
0x0208 Statements and motion command cannot #1=2 GO1 X10.
. . =2"#1=2" and “G01 X10.” cannot be on the
program in the same line. .
same line.
Command syntax error. .
209 “I“and 7 t d.
0x020 Wrong use of brackets. ["and "J" are not paire
Example error:
Command syntax error. #1=BIT[2,SIN[3]]. The command content is
0x020A . . o
Wrong command characters. incorrect with a comma. Only numbers or ‘#
for arithmetic operations are allowed.
Multi-input instructions such as ATAN can’t
Command syntax error. . .
0x020B . recognized by the system when it comes to
Cannot resolve multi-input operators. . . .
negative numbers or the minus sign.
0x020C Command syntax error. Newline character incomplete.
Newline character error.
Syntax error. Correct the syntax format.
Command syntax error. Violation of Inv‘aI!d‘S}/n‘tax’ ff)r’Judgement operators such
0x020D . . as >, ‘<, <> =
judgement operator in command syntax.
Error example:
#1>G01.
O0x020E Command syntax error. Syntax error. Correct the syntax format.
IF command error. There is no condition after the IF judgement.
. Syntax error. Correct the syntax format.
0x020F Command syntax error. WHILE condition There is no condition after the WHILE

statement error.

statement.
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Alarm code Name Cause and correction
(Hex)
Syntax error. Correct the syntax format.
0x0210 Command syntax error. Divisor is 0. Expression divided by zero, unable to
compute.
Syntax error. Correct the syntax format.
0x0211 Command syntax error. Assignment Incorrect syntax for the ‘=’ operator.
operator used incorrectly. Error example:
#1=G01.
The macro program is being called more | Subprogram or macro program stack
0x0212 . .
times than the allowed limit. exceeds 8 levels.
Command svntax error. WHILE loo Syntax error. Correct the syntax format.
0x0213 y g oop The WHILE statement lacks the END
command without END instruction. . .
instruction.
Command syntax error. The loop count The character following DO can only be an
0x0214 . . .
for DO is not an integer. integer.

Command syntax error. The WHILE

0x0215 command lacks a DO instruction in its Missing DO instruction in the syntax of the

WHILE command.

syntax.
Missing usage of the D parameter in the
Command syntax error. The relevant command syntax.
0x0216 . A
instruction is missing the D parameter. Error example:
G42 X100.
The value of D parameter exceeds the
Command syntax error. The value of D maximum limit.
0x0217 . .
exceeds the maximum limit. Error example:
G42 D1234567.
Missing usage of the H parameter in the
Command syntax error. The relevant command syntax.
0x0218 . LT
instruction is missing the H parameter. Error example:
G43 X100.
The value of H parameter exceeds the
Command syntax error. The value of H maximum limit.
0x0219 ) .
exceeds the maximum limit. Error example:
G43 H1234567.
0x021A The T value of lathe tool compensation Error example:
exceeds the maximum limit. MO06 T1234567.

The G53.1 command must be used after the
G68.2 command.
Error example:
MO06 T1234567.
Syntax error. Correct the syntax format.
G code number not supported.
Syntax of [X, Y, Z] or [J1, J2, J3] command
error. Correct the syntax format.

. . . Correct format:
0x021E Z;i;;"éﬁﬂiﬁiﬁé“.itfﬁﬁfl?rr;;f robot GO01.1 X_Y_Z_A_B_C_ P0000 HO RO Q0

’ When Q is 0,1 or 2, use XYZABC.

G01.1J1_J2_ J3 P0000 HO RO Q3
When Qis 3, use J1, J2, ..., J6.
Syntax of H command error of H. Correct the

0x021B Error in using the G53.1 command.

0x021C The T value exceeds the maximum limit.

0x021D Not supported G code instruction.

The tool number of robot system syntax format.
0x021F L
command is incorrect. Correct format:
G01.1 X_Y_Z A B C_P0000 HO RO QO
Syntax of R command error. Correct the
The workpiece number of robot system syntax format.
0x0220 .
command is incorrect. Correct format:

G01.1 X Y Z A B_C_PO0000 HO RO QO

A-4
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Alarm code Name Cause and correction
(Hex)
Syntax of Q command error. Correct the
. . syntax format.
0x0221 Igren;(;%rgl:;ai;e;?ing of robot system Correct format:
' G01.1 X_Y_Z A B _C_P0000 HO RO QO
Q: setting range from O to 3.
Syntax error. Correct the syntax format.
Command syntax error.
0x0222 No value specified in the instruction Error example:
P ' G01 X 'Y100. = No value specified after X.
Syntax error. Correct the syntax format.
Command syntax error. Correct format:
0x0223 Coordinate command value exceeds the | G01 X987654.321
range. G01 X98765432.1
The maximum number of digits is 9.
Syntax error. Correct the syntax format.
0x0224 Command syntax error. Error example:
GOTO statement error. GOTO 2
N2 can'’t be found in the NC program.
Syntax error. Correct the syntax format.
Command syntax error. Error example:
0x0225 END statement error. END
No value specified after END.
Syntax error. Correct the syntax format.
0x0226 Command syntax error. Error example:
DO statement error. WHILE DO
No value specified after DO.
Operational error. I\E/lr;(;rQe;(gmple:
0x0229 The specified file line number can’t be 5
Specifies line 10, but the NC program only
found. . .
contains 9 lines of content.
Operational error. I\Eﬂggr:;(gmple:
0x022A The specified N line number can’t be Specifies line 10, but there is no N10 line
found. . L
number instruction in the NC program.
Operational error. Syntax error. Correct the syntax format.
0x022B The specified DO loop instruction can’t The END command doesn’t have a
be found. corresponding DO.
The specified number of DO layers doesn’t
0x022C Operational error. have corresponding END layer number.
The specified END can’t be found. For example: While using WHILE DO 2, it
should be ended with END 2.
Operational error. The maximum layer of subprogram call or
0x022D Subprogram calling layers exceeds the . y brog
. o macro stack is 8.
maximum limit.
Operational error. . — .
M P__ definition for th b
0x022E Missing P command in M98 subprogram 'S8ing F_ cetin! |on.or © sg program in
. . M98 subprogram calling function.
calling function.
Operational error. . .
0x022F Missing B command after G122. B_ is not used with G122 command.
Operational error. . .
0x0230 G122 B command misused. B_ misused in G122 command.
Operational error. The axis used in the drilling cycle command
0x0231 . . o -
The axis of drilling cycle is incorrect. doesn’t exist.
Operational error. - ,
0x0232 Missing P_ or Q_ in the drilling cycle The drilling cycle command doesn't apply P

command.

orQ.
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Alarm code Name Cause and correction
(Hex)
Operational error. ) -
0x0233 The drilling cycle command can'’t find the The Q label de‘ﬂned by th? driling cycle
o command can’t be found in the NC program.
specified Q label.
Operational error. . . . .
Unable to find the specified N line While usmg break.pomt search, th.ere. is no
0x0234 - . corresponding N line number or file line
number or file line number during .
. number in the NC program.
breakpoint search.
Using an undefined # variable number or
when the odd addresses are used between
. the # variable range #25128 ~ #25255 and
0x0235 I'S’: Z\;::ate)le number exceeds the #25384 ~ #25511 while using the floating-
9 ge- point MLC variable type with [N1.010
Bit7=1], which occupies 32 bits of memory
space.
The extended value for workpiece
0x0236 Error in the format of the extended coordinates must be an integer.
workpiece coordinates. G54 P_ = The parameter of P command
must be an integer.
The extended workpiece coordinates The extgnded \.No'rkplece coordinates exceed
0x0237 exceed the range the maximum limit.
ge: The range is G54 P1 to G54 P256.
0x0238 IF command error. Correct the syntax of IF.
0x0239 THEN command error. Correct the syntax of IF and THEN.
0x023A ELSEIF command error. Correct the syntax of IF and ELSEIF.
0x023B ELSE command error. Correct the syntax of IF and ELSE.
0x023C ENDIF command error. Correct the syntax of IF and ENDIF.
i o The NC program has IF statement but
0x023D Cannot find the specified ENDIF. doesn't have the corresponding ENDIF.
The layers used of IF command exceed The maximum layers used of IF command is
0x023E . .
the maximum limit. 5.
0x0241 The P command is not marked. The P command 's not marked with the
corresponding number.
Ox0242 | 1he value of P command exceeds the The limit value of P command is 1 to 256.
maximum value.
0x0243 The P command value is incorrect. Syntax error. Correct the syntax format.
The setting value of the special # variable
ds the all d .
The setting value of the # variable exceecs the allowed range
0x0244 exceeds the limit range Error example:
ge- #20020 = 32768
(The value range of #20020 is 0 to 32767).
0x0245 The command P or Q is not used in the Syntax error. Correct the syntax format.
nested loop.
0x0246 .Th.e cu.ttmg amount in the roughing cycle Syntax error. Correct the syntax format.
is invalid.
0x0247 The nest.ed loop must .be follqwed by 2 Syntax error. Correct the syntax format.
consecutive blocks of instructions.
The number of M codes used in a single The maximum number of M codes allowed in
0x0248 . . . . . Co
block instruction exceeds the limit. a single block instruction is 4.
Syntax error. Correct the syntax format.
0x0249 M code usage error. Error example: M98 M1 M3
Error example:
0x024B Call instruction usage error. M98 G65
One block can only have one call command.
Multi Z axis application with tool
0x024D compensation cannot specify the Syntax error. Correct the syntax format.

movement amount of the slave axis.
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Alarm code Name Cause and correction
(Hex)
Usage error of the HSI value of multi-Z The trigger contact of G31 contains
0x024E . i
axis. undefined contacts.
OX024F Usage error of V_ or XYZABCUVW_in G31 command for the slave axis was used in
the G31 skip function of multi-Z axis. the NC program.
Usage error of the input function of the
0x0250 multi-Z axis in the G10 programmable Syntax error of G10 L50.
parameter function.
Error parameters of the call subprogram Error example:
0x0251 function. Only P_, H(Q)_, L_, can be M98 K5
used. K5 is not supported by M98.
Usage error of read and write servo
0x0252 parameters of G10 programmable Syntax error of G10 L40 / G10 L41.
parameters function.
0x0253 Data (-?rror of the intermedia Point for Syntax error of G28.
returning to the reference point.
Error example:
0x0254 Attempt to assign a value to a ready-only | #20005 = 10
# variable. #20005 is a constant value 1t (3.1415) and
cannot be written.
The number of interpolation axes in a The maximum number of interpolation axes
0x0255 . L . . L
single block exceeds the limit. in a single section is 16.
Syntax error of the arithmetic command.
Error example:
. . #100=BIT[1]
0x0256 Usage error of the arithmetic command. The BIT command requires 2 input values for
calculation, but only one set of value is
provided.
Syntax numerical error of the arithmetic
Inout ical in arithmeti command.
0x0257 Cr:)[?-rt:mr;l:]rgerlca error in arithmetic Error example:
’ B=ASIN[A]
The range of A value is not between -1 to 1.
The value of the command does not allow
decimal points.
. o Error example:
0x0258 Decimal point is not allowed. G04 P12
The parameter of P does not support decimal
values.
The radius of the arc command is The distance between the center and the
0x0259 incorrect. end point calculated by the arc command
exceeds the arc radius tolerance of N1.040.
The center of the arc command is The distance between the center and the
0x025A incorrect end point calculated by the arc command
’ exceeds the arc radius tolerance of N1.040.
The distance between the center and the
0x025B 3-dimension arc command error. end point calculated by the S-qimension are
command exceeds the arc radius tolerance
of N1.040.
G10 L60 blending function data registration
0x025C Blending function data registration error error. Please check the value of the P
command.
While enabling synchronize axis function, the
0x025D Working plane setting error. plane selections such as G17, G18 and G19

have the same axis, or the plane selection is
incorrect.
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Alarm code Name Cause and correction
(Hex)
RBTask obtained NULL pointers. Controller
0x025E System obtained NULL pointers. malfunction, please contact Delta or supplier
for assistance.
When using the G68 rotation command, it is
not allowed to use 3-dimension arc
Not supported instruction for the scaling command, G28/G29/G30, and G54~G59
0x025F . .
function. commands simultaneously. If you need to
use them, you must first cancel the G68
function with G69.
0x0260 Insufficient information for circle The input information used for circle
command by three points method. command by three points is insufficient.
0x0261 Subprogram calling function missing H_ Syntax error. Correct the syntax format.
statement.
0x0262 Switching arm gesture is prohibited Switching hand orientation is prohibited
during arm moving. during motion.
0x0263 File not found. Cannot find the specified NC program file.
The P_Q_ command does not exist in Mgke sure the NC_ prc_;gram file includes the
0x0264 looping command N line number or file line number for
’ specified by P_Q_.
0x0265 G53 or G28/ G30 commands error G653 and G28/G30 commands cannot be

used in the same block.
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A.2.2 NC Axis Alarms

Alarm code Name Cause and correction
(Hex)
0x0401 Emergency stop signal is triggered. Exclude the EMG signal.
0x0402 Hardware limit signal is triggered. Exclude the hardware limit signal.
Communication is disconnected after
established.
0x0601 Axes reference information error Reset after reconnecting the physmal cable.
When the alarm occurs, the origin state of the
axis will be canceled if it's an incremental type of
axis.
System overspeed protection.
0x0602 Overspeed protection. The axis will se.rvo off when the algrm occurs. It
will be automatically servo on again after reset
command and clearing the alarm.
" Lo The axis has reached the software limit position
The 1%t segment of software limit is \ .
0x0A01 triagered of 1t segment. The machine must move away
99 ’ from the limit position before system reset.
i st
The status of 15t segment of software After mov?ng aw_ay from thg ! se_gment of
0x0A02 . software limit, this alarm will be displayed.
limit needs to be cleared. .
Please reset the machine.
The 2™ segment of software limit is The axis has reached the §oftware limit position
0x0A03 . of 2" segment. The machine must move away
triggered. L -,
from the limit position before system reset.
i nd
The status of 2" segment of software After mov!ng aw.ay from th.e 2 s.egment of
0x0A04 . software limit, this alarm will be displayed.
limit needs to be cleared. .
Please reset the machine.
The axis has reached the hardware limit
0x0A05 Hardware limit triggered. position. The machine must move away from the
limit position before system reset.
The status of hardware limit needs to After mo.vmg ayvay from the hardware limit, this
0x0A06 alarm will be displayed. Please reset the
be cleared. .
machine.
0x0A07 Servo is not ready. The axis is not servo ON.
0x0A08 Origin status of the axis is missing. Please execute the homing operation.
Verify the spindle positioning process or check if
the spindle positioning time setting is incorrect.
N0.1025, Positioning check time for 15t spindle.
0x0CO01 Spindle positioning failed. N0.1075, Positioning check time for 2" spindle.
N0.1125, Positioning check time for 3™ spindle.
N0.1375, Positioning check time for 8 spindle.
[N1.011 bit8 the spindle enables checks
0x0C02 Spindle is not rotating before cutting. before cutting] is set to 1, and the spindle is not
rotating when executing the motion command.
[N0.1000 bit7 the spindle maximum speed
The spindle speed setting exceeds command check] is set to 1, and the S value in
0x0C03 . . . .
the maximum speed. the NC instruction exceeds the maximum
spindle speed setting in N0.1008.
Incorrect switching of the spindle and Make sure all channel parameters are set,
0x0C04 . 9 P whether the C-axis and the spindle are both
C-axis. i .
configured as active axes.
The spindle C-axis is not set as Check the C axis setting of N2.001 bits 2 to 4
0x0CO05 . . . .
rotational axis. for the rotational axis feed mode.
0x0CO06 The spindle is not enabled. Please check if the spindle is enabled.
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The hardware limit is triggered during

The hardware limit is triggered during homing.
Please check the following:

1. Make sure the machine is out of any limit
positions before executing the homing

0x1601 execution of home mode 4. progedure
The search direction does not match. 2. Verify the wiring signals for the hardware
limits are functioning correctly.
3. Chek if the homing search direction is correct.
The hardware limit alarm not cleared This alarm will be triggered after clearing 0x1601
0x1602 o
of the home mode 4. hardware limit alarm.
Oscillation function is not allowed in The M2x264 oscillation function cannot be
0x1603 . .
the home mode. enabled in the homing mode.
0x1604 The home mode is not supported. Plea§e confirm the parameter settings of N2.50
homing mode.
The axis is set as non-rotary axis in Please confirm the parameter settings of N2.01
0x1605 . ) .
home mode 6. axis configuration.
The alarm of 0xF002 needs to be interpreted in
conjunction with the alarm codes of the Delta
servo.
0xF002 The alarm codes of Delta servo. For example, if the Delta servo displays an

alarm code 0x09 (following error), the controller
will display 0xF002 and indicate the servo’s
alarm code as 0x09.
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A.2.3 NC Motion Interpolation Alarms

Alarm code Name Cause and correction
(Hex)
0x1001 Feed rate is not specified. The NC program needs to specify F or set
default feed rate value.
0x1201 Block command error. Command block error.
The repeated points of tool compensation | The repeated points exceed the maximum
0x1202 ) e i
have exceeded the maximum limit. limit.
0x1203 Plane changing after enabling tool Changing the plane is prohibited after
compensation. enabling tool compensation.
Unable to calculate the tool .
. . Unable to calculate the tool compensation
0x1204 compensation path at arc-to-linear ath
command. path.
Tool compensation result has path
interf .
Tool compensation path interference nterierence
0x1205 occurred at arc-to-linear. For example:
' The arc entry is smaller than the tool
diameter.
Changing tool diameter during arc Tool dlameter' cannot be changgd d.urlng arc
0x1206 . command while tool compensation is
command performing.
enabled.
Unable to c.alculate the tool Unable to calculate the tool compensation
0x1207 compensation path at arc-to-arc
path.
command.
Tool compensation result has path
interf .
Tool compensation path interference nterierence
0x1208 occurred between linear-to-arc For example:
' The arc entry is smaller than the tool
diameter.
Unable to c.alculate the. tool Unable to calculate the tool compensation
0x1209 compensation path at linear-to-arc at
command. pat.
0x120A The arc radius is less than 0 after tool Tool compensation result has path
compensation. interference.
Tool compensation path interference Tool compensation result has path
0x120B . .
occurred at two linear commands. interference.
Calculation error at the arm path The endpoint position is outside the working
0x120C . .
interpolation. range of the robot arm.
0x120D The P value of GO5 command does not The corresponding recipe values must be
correspond to HMI recipe. filled in within the HMI interface.
Motion coordinate point exceeds the
maximum distance.
0x120E Path interpolation distance exceeds the Error example:

maximum travel distance.

X[tan[90]] =» tan[90] is a infinity value
Please correct the coordinate position of the
motion command.
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A.2.4 NC Kernel Alarms

Al .
arm code Name Cause and correction
(Hex)
0x1401 System kernel construction failed. Controller malfunctlon, please contact
Delta or supplier for assistance.
troll Ifuncti | tact
0x1402 System kernel RT construction failed. Controller ma.unc on, pease contac
Delta or supplier for assistance.
0x1403 System kernel RT memory error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x1404 System RT deployment configuration error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x1405 Path UTY construction failed. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x1406 | Path NRT construction failed. Controller malfunction, please contact
Delta or supplier for assistance.
0x1407 | Path RT construction failed. Controller malfunction, please contact
Delta or supplier for assistance.
0x1408 Path UTY memory error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x1409 Path NRT memory error. Controller malfunction, please contact
Delta or supplier for assistance.
Ox140A Path RT memory efror. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x140B Retentive # variable error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x140C Path UTY deployment parameter error. Parameter error.
0x140D Path UTY deployment configuration error. Parameter error.
0x140E Path NRT association error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x140F Path NRT deployment parameter error. Parameter error.
0x1410 Path NRT deployment configuration error. Parameter error.
0x1411 Path RT association error. Controller malfunctlon, please contact
Delta or supplier for assistance.
0x1412 Path RT deployment parameter error. Parameter error.
0x1413 Path RT deployment configuration error. Parameter error.
0x1414 Path NRT registration # variable error. Controller malfunctlon, please contact
Delta or supplier for assistance.
The system axis parameters have both
0x1415 Virtual axis type error. physical and virtual axis setting on the
same axis.
The slave address is different from the
0x1416 The slave address does not match. system address setting. Please confirm the
slave address or reset.
Duplicate slave addresses are being used.
0x1417 The slave address is duplicated. Please ch.eck the ad.drgss setting of .the
slave devices and eliminate the duplicate
addresses.
The number of channels in the multi- The NCImuItl-channeI must be useFi
0x1418 . sequentially and cannot be used with only
channel is incorrect.
channel one and channel three.
0x1419 NC axis number setting error. Controller malfunctlon, please contact
Delta or supplier for assistance.
troll Ifuncti | tact
0x141A Spindle number setting error. Controller ma.unc on, pease contac
Delta or supplier for assistance.
0x141B Coding of the tool magazine setting error. Controller malfunction, please contact

Delta or supplier for assistance.
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The axis type setting, such as NC axis or

0x141C Setting error of the axis type. PLC axis, is incorrect. Please contact Delta
or supplier for assistance.
The number of Cartesian axes and joint Controller malfunction, please contact
0x141D . . .
axes in the path dose not match. Delta or supplier for assistance.
Controller malfunction, please contact
. . Delta or supplier for assistance.
Ox141E System PDO mapping mismatch. The system DAT configuration does not
match the connected products.
The system interrupt execution time is not The servo does not support the current
Ox141F . L
supported. interpolation time.
0x1420 EtherCAT communication establish failed. Check if the communication cables gre
properly connected to the slave devices.
Verify if there are any conflicts with the
0x1426 The system remote module (EIO) failed. settings in the controller EIO mterface. .and
confirm the changes to save the modified
parameter values.
0x1427 Failed to'trlg.ger the EtherCAT Check if the fieldbus is properly connected.
communication OP mode.
0x1428 Failed to.SWI.tCh the EtherCAT Check if the fieldbus is properly connected.
communication to OP mode.
EtherCAT ication initializati
0x1429 erCAT communication initialization Please restart the system.
error.
The number of axes defined in the channel | Please check the parameter definition of
0x142A - .
exceeds the limit. the channel axis.
0x142B EtherCAT slave devices not found. Check if the cables are properly connected.
Conflicting setting between multi-Z and Check for any conflicts betwefen t.he multi-2
0x142C . . parameters and the synchronization control
synchronization function.
parameter N2.015.
0x142D Setting error of the multi-Z machine Check if the setting of multi-Z parameters
parameters. is correct.
The sys.tem remote modu.le (EI0) . Check if the EIO module type settings
0x142E connection device type mismatch with the .
. match the devices on the fieldbus.
settings.
The corresponding port number for the . .
0x142F remote module (EIO) connection was not Check if the port number setting for the

found.

EIO module is correct.
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B.1 Definition of MLC special M relay and special D register

The motion logic control (MLC) and the NC are two independent systems. The MLC system
performs button triggering control, MLC axis movements, and other logic controls, while the NC
system manages functions related to the system and servo axis. The MLC’s special M relays
and D registers serve as the I/O interface between these two systems for data exchange and
signal transmission. The output mentioned in this chapter refers to the signals sent to the NC
system from the MLC special M relays and D registers. The input refers to the signals sent to

the MLC special M relays and D registers from the NC system.

The M letter prefixed codes are in bit format, being 0 (OFF) and 1 (ON). The D prefixed codes
are in word format, referring to numerical values such as 1000. The MLC special M and D codes

are all expressed in the form of M- and D- prefixes followed by five digits.

Data exchanges between the two systems are categorized into four groups.
1: MLC bit output from MLC to NC (special M, bit output)

2: MLC bit input from NC to MLC (special M, bit input)

3: MLC word output from MLC to NC (special D, word output)

4: MLC word input from NC to MLC (special D, word input)

There are each 65,535 address numbers for the M and D registers in the NC5 series controller.
The range between M20000 to M24999, M30000 to M34999, D20000 to D24999 and D30000 to
D34999 are the special M and D registers in the system. Therefore, all of these special M and D
register will separated in different groups according to the NC5 series controller support multi-
channel control, as shown in the table below.

System Special M and D System Special M and D
Channel Index
MLC to System (NC) System (NC) to MLC
General M20000 ~ M20999 | D20000 ~ D20999 | M30000 ~M30999 | D30000 ~ D30999
Channel 1 M21000 ~ M21999 | D21000 ~ D21999 | M31000 ~M31999 | D31000 ~ D31999
Channel 2 M22000 ~ M22999 | D22000 ~ D22999 | M32000 ~M32999 | D32000 ~ D32999
Channel 3 M23000 ~ M23999 | D23000 ~ D23999 | M33000 ~M33999 | D33000 ~ D33999
Channel 4 M24000 ~ M24999 | D24000 ~ D24999 | M34000 ~M34999 | D34000 ~ D34999
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Channel For HMI Special M and D For HMI Special M and D
Index MLC to System (HMI) System (HMI) to MLC
General M49000 ~ M49099 | D49000 ~ D49099 M59000 ~ M59099 D59000 ~ D59099
Channel 1 | M49100 ~ M49199 | D49100 ~ D49199 M59100 ~ M59199 D59100 ~ D59199
Channel 2 | M49200 ~ M49299 | D49200 ~ D49299 M59200 ~ M59299 D59200 ~ D59299
Channel 3 | M49300 ~ M49399 | D49300 ~ D49399 M59300 ~ M59399 D59300 ~ D59399
Channel 4 | M49400 ~ M49499 | D49400 ~ D49499 M59400 ~ M59499 D59400 ~ D59499

For the special M and D register, when the tens of thousands digit is 2, it means the MLC is

sending a value to the NC system. If the digit is 3, it means the NC system is updating its status
for the MLC to read and check. If the digit is 4, it means the MLC is sending a value to the HMI
system. If the digit is 5, it means the HMI system is updating its status for the MLC to read and

check. When the tens of thousands digit is 2 or 3 and the thousands digit is O, it means this

register is for system general purpose use. If the digit is 1 to 4, it represents the specific NC

channel respectively. The remaining three digits from 000 to 999 are for the functional index.

The chapters below will give detailed function descriptions for each available special M and D.
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B.2 List of special M and special D

B.2.1 List of special M (MLC to system)

B.2.1.1 M21000 to M29999

Function Name Special M | Description Device
) When this function is ON, the system will output the R/W
Spindle1 DO Control M20018 digital signal on the Pin 9 of Spindle 1 connector.
. When this function is ON, the system will output the R/W
Spindle2 DO Control M20019 digital signal on the Pin 9 of Spindle 2 connector.
Enable 3 sets of MPG function control. The controller
can process three sets of MPG pulse signals and
Enable 3 MPG Control | M20024 | control the three axes respectively. RW
When this special M is enabled, the 2" and 3 MPG
will also be enabled at the same time.
Informs the NC system to execute Cycle Start and R/W
Cycle Start M2x000 | ¢y ecute the NC program.
Pause the NC process in the controller system. After
Feed Hold M2x001 pausing, the system can resume the procedure with RW
“Cycle Start” or stop all actions with “Reset”.
Tells the NC system to execute the Reset procedure; R/W
NC Reset M2x004 | 41| actions will be stopped.
Enable dry run mode. The system will execute NC
programs, including regular feed and rapid command,
at dry run speed. The dry run speed will refer to
parameter [N1.013 Bit18 Dry run speed mode] and
Enable Dry Run M2x005 [N1.66 Dry run feed rate] for the speed reference. R/W
Parameter | Setting | Actual Speed
. . During program execution, users can use the MPG to R/W
MPG Simulation M2x006 | ontrol the speed of movement trajectories.
. o The limit signal of each axis is ignored when this R/W
Disable Hardware Limit =~ M2x007 ' . o o enabled.
) In AUTO mode, the program stops after one block is R/W
Single Block M2x008 | . ocuted.
) Enable the optional stop key. When the program R/W
Optional Stop M2x009 | oxecutes MO1, the controller immediately stops.
. o The program skips the block containing the symbol /' R/W
Single Block Skip () M2x010 |\ hen this function is enabled.
M, S, and T Codes M2x011 The program skips_any block containing M, S, T code R/W
Lock when this function is enabled.
Servo ON or OFF for all of connected servo drives in R/W
Servo ON/ OFF M2x012 | e corresponding channel.
Enable Emergency M2x013 When this function is ON, the NC will trigger an R/W
Stop emergency stop.
Enable
Synchronization M2x014 | Manually trigger synchronization adjustment. RIW
Adjustment
M. S. and T Codes Triggering this signal informs the NC system that the R/W
i M2x016
Finished procedures for M, S and T codes are complete.
After the NC executes M96, if this function is triggered,
M96 Program M2x019 | the NC system interrupts the main program and jumps RW
Interruption to the subprogram to execute it.
When this function is ON, the NC will not execute
M, S, and T Codes M2x021 | macro program including M code process regarding M, | R/W
Call Macro Lock S, and T codes in the NC program.
o Activates macro call. R/W
Macro Call Activation M2x025 (Only works with the correct macro-ID in AUTO mode)
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Function Name Special M | Description Device
When this function is ON, the NC system will slow
M99 Call Stop M2x026 | down to stop and then stop all process when executing RW
M99.
1st Macro Call M2x032 R/W
Preparation
2" Macro Call M2x033 R/W
Preparation
34 Macro Call M2x034 R/W
Preparation
4 Macro Call M2x035 R/W
Preparation
5t Macro Call M2x036 R/W
Preparation
6t Macro Call M2x037 R/W
Preparation
7t Macro Call M2x038 R/W
Preparation.
8th Macro Call M2x039 Initializes macro call. R/W
Preparation (A successful call will only occur when the correct
9th Macro Call macro number [D2x064~D2x079] and the
Preparation M2x040 corresponding macro program both exist) RIW
10 Macro Call M2x041 R/W
Preparation
11t Macro Call M2x042 R/W
Preparation
12t Macro Call M2x043 R/W
Preparation
13 Macro Call M2x044 R/W
Preparation
14t Macro Call M2x045 R/W
Preparation
15t Macro Call M2x046 R/W
Preparation
16t Macro Call M2x047 R/W
Preparation
M2x048 | The robot coordinate system can be set as shown in
M2x049 | the table below.
M2x050 | The CNC controller needs to be in manual mode. The
D2x016 defines the coordinate system, eg.: 1 = G54, 2
= G55, ..., 5=G58 and 6 = G59.
PCS TCS JCS
Robot Coordinate (Piece) (Tool) (Joint) RIW
System M2X051 M2x048 1 1 0
M2x049 1 1 0
M2x050 1 0 0
M2x051 1 1 0
D2x016 | 1~6 1~6 1~6
Moves tool magazine 1 forward. When this special M
Tool Magazine 1 Move M2x064 relay is triggered, the tool pot deviation [D3x039] is R/W
Forward decreased by 1, and the standby tool pot number
[D3x038] is increased by 1.
Moves tool magazine 1 backward. When this special M
Tool Magazine 1 Move M2x065 relay is triggered, the tool pot deviation [D3x039] is R/W
Backward increased by 1, and the standby tool pot number
[D3x038] is decreased by 1.
Tool 1 Exchange M2x066 | Exchanges tool data in tool magazine 1. R/W
M2x067 When this special M relay is triggered, the tool data in R/W

Tool Magazine 1 Reset

tool magazine 1 is reset.
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Function Name Special M | Description Device
Moves tool magazine 1 forward. When this special M
Tool Magazine 2 Move M2x072 relay is triggered, the tool pot deviation [D3x045] is R/W
Forward decreased by 1, and the standby tool pot number
[D3x044] is increased by 1.
Moves tool magazine 1 backward. When this special M
Tool Magazine 2 Move M2x073 _relay is triggered, the tool pot deviation [D3x045] is R/W
Backward increased by 1, and the standby tool pot number
[D3x044] is decreased by 1.
Tool 2 Exchange M2x074 | Exchanges tool data in tool magazine 2. R/W
) When this special M relay is triggered, the tool data in R/W
Tool Magazine 2 Reset | M2x075 1, magazine 2 is reset.
. . When the NC system is in the tapping interrupt status,
Canceling Tapping M2x080 | users can trigger this M relay to cancel the interrupt R/W
Interrupt Status
status.
MLC to NC M2x128 The system yvill move the binary status of this special R/W
Variable 1 M to NC variable #25000 as O or 1.
MLC to NC M2x129 The system yvill move the binary status of this special R/W
Variable 2 M to NC variable #25001 as O or 1.
MLC to NC M2x130 The system yvill move the binary status of this special R/W
Variable 3 M to NC variable #25002 as 0 or 1.
MLC to NC M2x131 The system yvill move the binary status of this special R/W
Variable 4 M to NC variable #25003 as O or 1.
MLC to NC M2x132 The system yvill move the binary status of this special R/W
Variable 5 M to NC variable #25004 as O or 1.
MLC to NC M2x133 The system yvill move the binary status of this special R/W
Variable 6 M to NC variable #25005 as 0 or 1.
MLC to NC M2x134 The system yvill move the binary status of this special R/W
Variable 7 M to NC variable #25006 as 0 or 1.
MLC to NC M2x135 The system yvill move the binary status of this special R/W
Variable 8 M to NC variable #25007 as 0 or 1.
MLC to NC M2x136 The system yvill move the binary status of this special R/W
Variable 9 M to NC variable #25008 as 0 or 1.
MLC to NC M2x137 The system yvill move the binary status of this special R/W
Variable 10 M to NC variable #25009 as 0 or 1.
MLC to NC M2x138 The system yvill move the binary status of this special R/W
Variable 11 M to NC variable #25010 as O or 1.
MLC to NC M2x139 The system yvill move the binary status of this special R/W
Variable 12 M to NC variable #25011 as O or 1.
MLC to NC M2x140 The system yvill move the binary status of this special R/W
Variable 13 M to NC variable #25012 as O or 1.
MLC to NC M2x141 The system yvill move the binary status of this special R/W
Variable 14 M to NC variable #25013 as O or 1.
MLC to NC M2x142 The system yvill move the binary status of this special R/W
Variable 15 M to NC variable #25014 as O or 1.
MLC to NC M2x143 The system yvill move the binary status of this special R/W
Variable 16 M to NC variable #25015 as 0 or 1.
MLC to NC M2x144 The system yvill move the binary status of this special R/W
Variable 17 M to NC variable #25016 as 0 or 1.
MLC to NC M2x145 The system will move the binary status of this special R/W
Variable 18 M to NC variable #25017 as O or 1.
MLC to NC M2x146 The system yvill move the binary status of this special R/W
Variable 19 M to NC variable #25018 as 0 or 1.
MLC to NC M2x147 The system yvill move the binary status of this special R/W
Variable 20 M to NC variable #25019 as 0 or 1.
MLC to NC M2x148 The system yvill move the binary status of this special R/W
Variable 21 M to NC variable #25020 as 0 or 1.
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MLCINC | yiperag | e ystom il mose e biary satus of i special
MLONG  zatso | 18 Syelam i move e nany status of s specil - g
MLOIONG st | e Silem il more e btry s of s specal
MCONC | s | The ystem il mowe e biany st of i special
MLONCG sy | [ Syserul moye e nary satus of i special |
MLOONG  izatse | Th8Syetam i move e nany status of s specil - g
MLOONG  yzuqss | 18 Syelam i moye e nany status of s specil -
MLCINC | s | T1e ystem il mowe e biany satus of i special
MLONG  zatsy | [h8 Syetam i move e ey tatus of s specil - g
MLOIONG  nipciss | [ Sislem il move e btry s of s specal gy
MLCINC | s | The ystem il mowe e biany satus of i special
MLCINC | yipceo | T1e stem il mowe e biany satus of i special
MLOIONG  nipctor | e Sislem il move e btry s of s specal
MLONG  yzutep | [h8Syelam i moye e nany status of s specil - gy
MLCINC ey | T1e ystem il mowe e biany satus of i special
MLONG  zates | [h8Syelam i move e oy status of s specil - g
MLOONG  izates | [h8Syelam i moye e nany tatus of s specil - g
MLCINC | yipcres | T1e stem il mowe e biany satus of i special
MLCINC ey | T1e stem il mowe e biany satus of i special
MLOONG  izxtes | Th8Syelam i moye e nany status of s specil - g
MLOONG  yzxtes | 18 Syelam i moye e nany status of s specil - g
MLCINC | 7o | The ystem il mose e biany sats o i special
MLOIONG 7y | e silemwlhmore e btry s of s specal gy
MLONG  zaarz | The Syelam i moye e nany tatus of s specil - g
MLCNC | ez | The ystem il mowe e biany satus of i special
MCNC | ez | The ystom il mose e biany st of i special
MLONG  yzaqrs | The syetam i move e nany tatus of s specil - g
MLONG  yzaqre | The Syelam i moye e nary tatus of s specil - g
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Function Name Special M | Description Device
MLC to NC M2x177 The system will move the binary status of this special R/W
Variable 50 M to NC variable #25049 as O or 1.

MLC to NC M2x178 The system will move the binary status of this special R/W
Variable 51 M to NC variable #25050 as 0 or 1.
MLC to NC M2x179 The system will move the binary status of this special R/W
Variable 52 M to NC variable #25051 as 0 or 1.
MLC to NC M2x180 The system will move the binary status of this special R/W
Variable 53 M to NC variable #25052 as 0 or 1.
MLC to NC M2x181 The system will move the binary status of this special R/W
Variable 54 M to NC variable #25053 as 0 or 1.
MLC to NC M2x182 The system will move the binary status of this special R/W
Variable 55 M to NC variable #25054 as 0 or 1.
MLC to NC M2x183 The system will move the binary status of this special R/W
Variable 56 M to NC variable #25055 as 0 or 1.
MLC to NC M2x184 The system will move the binary status of this special R/W
Variable 57 M to NC variable #25056 as 0 or 1.
MLC to NC M2x185 The system will move the binary status of this special R/W
Variable 58 M to NC variable #25057 as 0 or 1.
MLC to NC M2x186 The system will move the binary status of this special R/W
Variable 59 M to NC variable #25058 as 0 or 1.
MLC to NC M2x187 The system will move the binary status of this special R/W
Variable 60 M to NC variable #25059 as 0 or 1.
MLC to NC M2x188 The system will move the binary status of this special R/W
Variable 61 M to NC variable #25060 as 0 or 1.
MLC to NC M2x189 The system will move the binary status of this special R/W
Variable 62 M to NC variable #25061 as 0 or 1.
MLC to NC M2x190 The system will move the binary status of this special R/W
Variable 63 M to NC variable #25062 as 0 or 1.
MLC to NC M2x191 The system will move the binary status of this special R/W
Variable 64 M to NC variable #25063 as 0 or 1.
MLC to NC M2x192 The system will move the binary status of this special R/W
Variable 65 M to NC variable #25064 as 0 or 1.
MLC to NC M2x193 The system will move the binary status of this special R/W
Variable 66 M to NC variable #25065 as 0 or 1.
MLC to NC M2x194 The system will move the binary status of this special R/W
Variable 67 M to NC variable #25066 as 0 or 1.
MLC to NC M2x195 The system will move the binary status of this special R/W
Variable 68 M to NC variable #25067 as 0 or 1.
MLC to NC M2x196 The system will move the binary status of this special R/W
Variable 69 M to NC variable #25068 as 0 or 1.
MLC to NC M2x197 The system will move the binary status of this special R/W
Variable 70 M to NC variable #25069 as 0 or 1.
MLC to NC M2x198 The system will move the binary status of this special R/W
Variable 71 M to NC variable #25070 as O or 1.
MLC to NC M2x199 The system will move the binary status of this special R/W
Variable 72 M to NC variable #25071 as O or 1.
MLC to NC M2x200 The system will move the binary status of this special R/W
Variable 73 M to NC variable #25072 as 0 or 1.
MLC to NC M2x201 The system will move the binary status of this special R/W
Variable 74 M to NC variable #25073 as O or 1.
MLC to NC M2x202 The system will move the binary status of this special R/W
Variable 75 M to NC variable #25074 as O or 1.
MLC to NC M2x203 The system will move the binary status of this special R/W
Variable 76 M to NC variable #25075 as 0 or 1.
MLC to NC M2x204 The system will move the binary status of this special R/W
Variable 77 M to NC variable #25076 as O or 1.
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Function Name Special M | Description Device
MLCINC | o5 | e ystem il mowe e biany satus o i special
MLOIONG  wios | [ Sislem il move e btry s of s specal
MLCIONG oy | e Sislem il more e btry s of s specal gy
MCINC | ypop | The stem il mowe e iany satus of i special
MLONC  hiaop | [ Syserul moye the nary satus of i special |y
MLOONG  ziaio | Thesyetam i moye he nany tatus of s specil |
MLC to NC M2x21 1 The system will move the binary status of this special R/W
Variable 84 M to NC variable #25083 as 0 or 1.

MLCINC | ypgrp | The stem il mowe e biany satus of i special
MLOONG  ziaig | The syetam i moye he nary tatus of s specil -
MLOIONG  wipra | e Sislem il more e btry s of s specal gy
MCINC | i | [he stem il mowe e biany satus of i special
MLCINC gt | T1e stem il mowe e biany satus of i special
MLOIONG iy | e Sislem il more e btry s of s specal
MLOIONG  yipra | [ 9islem il more e bry s of s specal gy
MLCINC | gt | The stem il mowe e biany satus of i special
MLOONG  zigz0 | TheSyelam i move e nary status of s specil - g
MLOONG  zigy | Thesyelam i move e nary tatus of s specil - g
MLCINC | ypgzp | e ystem il mowe s biany satus of i special
MLCINC | yipigag | e ystem il mowe e biany satus of i special gy
MLOONG  zige | Th8Systam i move e nary status of s specil - g
MLOIONG  wipzs | e Sisem il more e bry s of s specal
MLCINC | gz | T1e ystem il mowe e biany satus of i special
MCIONG | iz | e sislem il more e btry s of s specal g
MCIONC | npzs | e oislem il more e btry s of s specal gy
MCONC gz | e ystem i move e bianysatus of i special Ry
MCONC g | The ystem i move e iany satus of i special -
MCIONG  zigar | Thesyetam il moye he onary status of s specil | g
MCIONG | sy | e oislem il moe e btry s of s specal gy
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Function Name Special M | Description Device
MLC to NC M2x233 The system yvill move the binary status of this special R/W
Variable 106 M to NC variable #25105 as 0 or 1.
MLC to NC M2x234 The system yvill move the binary status of this special R/W
Variable 107 M to NC variable #25106 as 0 or 1.
MLC to NC M2x235 The system yvill move the binary status of this special R/W
Variable 108 M to NC variable #25107 as O or 1.
MLC to NC M2x236 The system yvill move the binary status of this special R/W
Variable 109 M to NC variable #25108 as 0 or 1.
MLC to NC M2x237 The system yvill move the binary status of this special R/W
Variable 110 M to NC variable #25109 as O or 1.
MLC to NC M2x238 The system yvill move the binary status of this special R/W
Variable 111 M to NC variable #25110as 0 or 1.
MLC to NC M2x239 The system yvill move the binary status of this special R/W
Variable 112 M to NC variable #25111 as O or 1.
MLC to NC M2x240 The system yvill move the binary status of this special R/W
Variable 113 M to NC variable #25112 as O or 1.
MLC to NC M2x241 The system yvill move the binary status of this special R/W
Variable 114 M to NC variable #25113 as O or 1.
MLC to NC M2x242 The system yvill move the binary status of this special R/W
Variable 115 M to NC variable #25114 as O or 1.
MLC to NC M2x243 The system yvill move the binary status of this special R/W
Variable 116 M to NC variable #25115as 0 or 1.
MLC to NC M2x244 The system yvill move the binary status of this special R/W
Variable 117 M to NC variable #25116 as O or 1.
MLC to NC M2x245 The system yvill move the binary status of this special R/W
Variable 118 M to NC variable #25117 as O or 1.
MLC to NC M2x246 The system will move the binary status of this special R/W
Variable 119 M to NC variable #25118 as O or 1.
MLC to NC M2x247 The system will move the binary status of this special R/W
Variable 120 M to NC variable #25119 as O or 1.
MLC to NC M2x248 The system will move the binary status of this special R/W
Variable 121 M to NC variable #25120 as O or 1.
MLC to NC M2x249 The system will move the binary status of this special R/W
Variable 122 M to NC variable #25121 as O or 1.
MLC to NC M2x250 The system will move the binary status of this special R/W
Variable 123 M to NC variable #25122 as O or 1.
MLC to NC M2x251 The system will move the binary status of this special R/W
Variable 124 M to NC variable #25123 as O or 1.
MLC to NC M2x252 The system will move the binary status of this special R/W
Variable 125 M to NC variable #25124 as O or 1.
MLC to NC M2x253 The system will move the binary status of this special R/W
Variable 126 M to NC variable #25125 as 0 or 1.
MLC to NC M2x254 The system will move the binary status of this special R/W
Variable 127 M to NC variable #25126 as 0 or 1.
MLC to NC M2x255 The system will move the binary status of this special R/W
Variable 128 M to NC variable #25127 as 0O or 1.
This special M must be set to ON when using
Synchronous Control M2x256 | synchronous functions to allow the NC to enable R/W
Enable synchronous control.
This special M must be set to ON when using
Command Transfer M2x257 | command transfer functions to allow the NC to enable R/W
Enable command transfer.
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Function Name Special M | Description Device
This special M must be set to ON when using axes
oscillation functions. The system will execute axis
o oscillation commands based on the settings in
Axes Oscillation M2x264 | [D2x018 ~ D2x023]. If the axis is already performing R/W
Control Enable path interpolation, the oscillation command will be
added to the original position command.
Only available on modes other than HOME and EDIT.
Trigger this special M to set the X axis to Servo OFF
X Axis Servo OFF | M2x272 | 998TTS P RIW
Trigger this special M to set the Y axis to Servo OFF
Y Axis Servo OFF | M2x273 | ~99°r TS P RIW
Trigger this special M to set the Z axis to Servo OFF
Z Axis Servo OFF M2x274 stagtjt?s. P RIW
Trigger this special M to set the A axis to Servo OFF
A Axis Servo OFF | M2x275 | 9957 TS 5P RIW
Trigger this special M to set the B axis to Servo OFF
B Axis Sevo OFF | M2x276 | ~995TTISSP RIW
Trigger this special M to set the C axis to Servo OFF
C Axis Servo OFF M2x277 stagtjt?s. P RIW
Trigger this special M to set the U axis to Servo OFF
U Axis Servo OFF M2x278 stagtjt?s. P RIW
Trigger this special M to set the V axis to Servo OFF
V Axis Servo OFF | M2x279 | 998TTS P RIW
Trigger this special M to set the W axis to Servo OFF
W Axis Servo OFF | M2x280 | 99ST TS P RIW
Trigger this special M to set the 10" axis to Servo OFF
10t Axis Servo OFF M2x281 stagtjt?s. P RIW
Trigger this special M to set the 11™ axis to Servo OFF
11 Axis Servo OFF | M2x2g2 | "995T IS 5P RIW
Trigger this special M to set the 12t axis to Servo OFF
12 Axis Servo OFF | M2x283 | "99°TTIS P RIW
Trigger this special M to set the 13" axis to Servo OFF
13t Axis Servo OFF M2x284 stagtjt?s. P RIW
Trigger this special M to set the 14" axis to Servo OFF
14" Axis Servo OFF M2x285 stagtjt?s. P RIW
Trigger this special M to set the 15™ axis to Servo OFF
15 Axis Servo OFF | M2x286 | 99T IS P RIW
Trigger this special M to set the 16™ axis to Servo OFF
16" Axis Servo OFF | M2x87 | /99T IS SP RIW
) Sets the X axis as the slave axis for synchronous
X Slave Axis Follows M2x288 | control. The master axis ID must be set with [N2.015] R/W
the Master Axis in advance.
. Sets the Y axis as the slave axis for synchronous
Y Slave Axis Follows M2x289 | control. The master axis ID must be set with [N2.015] RW
the Master Axis in advance.
. Sets the Z axis as the slave axis for synchronous
Z Slave Axis Follows M2x290 | control. The master axis ID must be set with [N2.015] R/W
the Master Axis in advance.
) Sets the A axis as the slave axis for synchronous
A Slave Axis Follows M2x291 | control. The master axis ID must be set with [N2.015] RW
the Master Axis in advance.
. Sets the B axis as the slave axis for synchronous
B Slave Axis Follows M2x292 | control. The master axis ID must be set with [N2.015] RW
the Master Axis in advance.
) Sets the C axis as the slave axis for synchronous
C Slave Axis Follows M2x293 | control. The master axis ID must be set with [N2.015] R/W
the Master Axis in advance.
. Sets the U axis as the slave axis for synchronous
U Slave Axis Follows M2x294 | control. The master axis ID must be set with [N2.015] RW
the Master Axis in advance.
) Sets the V axis as the slave axis for synchronous
V Slave Axis Follows M2x295 | control. The master axis ID must be set with [N2.015] R/W
the Master Axis in advance.
) Sets the W axis as the slave axis for synchronous
W Slave Axis Follows | \2x296 | control. The master axis ID must be set with [N2.015] R/wW
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Function Name Special M | Description Device
. Sets the 10t axis as the slave axis for h
10™ Slave Axis Follows : synchronous
the Master Axis M2x297 icnogg\?;nzr;e master axis |D must be set with [N2.015] R/W
. Sets the 11t axis as the slave axis fi h
11 Slave Axis F . or synchronous
the Mast)ng)zlleWS M2x298 | control. The master axis ID must be set with [N2.015] R/W
in advance.
. Sets the 12t axis as the slave axis for h
12t Slave Axis F . Synchronous
the MastXeIfA;IleWS M2x299 | control. The master axis ID must be set with [N2.015] R/W
in advance.
. Sets the 13! axis as the slave axis for h
13 Slave Axis Foll : Synenronous
the Master A)‘(:;SOWS M2x300 | control. The master axis ID must be set with [N2.015] R/W
in advance.
. Sets the 14t axis as the slave axis fi h
14 Slave Axis F . or synchronous
the Mast)ng)zlslows M2x301 | control. The master axis ID must be set with [N2.015] R/W
in advance.
. Sets the 15™ axis as the slave axis for h
15 Slave Axis Foll . Synchronous
the Mastor A)ZSOWS M2x302 | control. The master axis ID must be set with [N2.015] R/W
in advance.
. Sets the 16t axis as the slave axis fi h
16™ Slave Axis Foll - or Synchronous
the Master A)‘(:;SOWS M2x303 | control. The master axis ID must be set with [N2.015] R/W
in advance.
X Axis Receives Specifies the X axis as the slave axis to receive the
Command from The M2x304 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
Y Axis Receives Specifies the Y axis as the slave axis to receive the
Command from The M2x305 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
Z Axis Receives Specifies the Z axis as the slave axis to receive the
Command from The M2x306 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
A Axis Receives Specifies the A axis as the slave axis to receive the
Command from The M2x307 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
B Axis Receives Specifies the B axis as the slave axis to receive the
Command from The M2x308 tra.nsfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
C Axis Receives Specifies the C axis as the slave axis to receive the
Command from The M2x309 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
U Axis Receives Specifies the U axis as the slave axis to receive the
Command from The M2x310 tra.nsfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
V Axis Receives Specifies the V axis as the slave axis to receive the
Command from The M2x311 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
W Axis Receives Specifies the W axis as the slave axis to receive the
Command from The M2x312 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
10th Axis Receives Specifies the 10" axis as the slave axis to receive the
Command from The M2x313 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
11t Axis Receives Specifies the 111 axis as the slave axis to receive the
Command from The M2x314 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
12th Axis Receives Specifies the 12" axis as the slave axis to receive the
Command from The M2x315 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
13 Axis Receives Specifies the 13" axis as the slave axis to receive the
Command from The M2x316 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
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Function Name Special M | Description Device
14t Axis Receives Specifies the 14" axis as the slave axis to receive the
Command from The M2x317 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
15t Axis Receives Specifies the 15" axis as the slave axis to receive the
Command from The M2x318 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
16t Axis Receives Specifies the 16" axis as the slave axis to receive the
Command from The M2x319 | transfer command from the master axis. The master R/W
Master Axis axis ID must be set with [N2.015] in advance.
X Axis Homing M2x320 | Trigger this special M for X axis homing procedure. R/W
Y Axis Homing M2x321 Trigger this special M for Y axis homing procedure. R/W
Z Axis Homing M2x322 Trigger this special M for Z axis homing procedure. R/W
A Axis Homing M2x323 Trigger this special M for A axis homing procedure. R/W
B Axis Homing M2x324 | Trigger this special M for B axis homing procedure. R/W
C Axis Homing M2x325 | Trigger this special M for C axis homing procedure. R/W
U Axis Homing M2x326 | Trigger this special M for U axis homing procedure. R/W
V Axis Homing M2x327 Trigger this special M for V axis homing procedure. R/W
W Axis Homing M2x328 Trigger this special M for W axis homing procedure. R/W
10t Axis Homing M2x329 | Trigger this special M for 10t axis homing procedure. R/wW
11t Axis Homing M2x330 | Trigger this special M for 11" axis homing procedure. R/W
12" Axis Homing M2x331 | Trigger this special M for 12t axis homing procedure. R/W
13" Axis Homing M2x332 | Trigger this special M for 13" axis homing procedure. R/W
14t Axis Homing M2x333 | Trigger this special M for 14t axis homing procedure. R/wW
15t Axis Homing M2x334 | Trigger this special M for 15" axis homing procedure. R/wW
16t Axis Homing M2x335 | Trigger this special M for 16" axis homing procedure. R/wW
L(?Ck X A.Xis Mpvement M2x336 When.this specig! M i§ ON', the axis will not be able to R/W
in Positive Direction move in the positive direction.
L‘?Ck Y A.Xis Mpvement M2x337 When.thls spemg! M is ON., the axis will not be able to R/W
in Positive Direction move in the positive direction.
L?Ck Z A.Xis M_Oveme“t M2x338 When.this specig_l M is:. ON_, the axis will not be able to R/W
in Positive Direction move in the positive direction.
L(?Ck A A.Xis Mpvement M2x339 When.this specig! M i§ ON', the axis will not be able to R/W
in Positive Direction move in the positive direction.
L‘?Ck B A.Xis Mpvement M2x340 When.this specig_l M is_ ON_, the axis will not be able to R/W
in Positive Direction move in the positive direction.
L?Ck C A.Xis M'oveljnent M2x341 When.this specig_l M is:. ON_, the axis will not be able to R/W
in Positive Direction move in the positive direction.
L(?Ck U A?(is M_ovement M2x342 When.this specig! M i§ ON', the axis will not be able to R/W
in Positive Direction move in the positive direction.
L‘?Ck vV A.Xis Mpvement M2x343 When.this specig_l M is_ ON_, the axis will not be able to R/W
in Positive Direction move in the positive direction.
Lock W Axis When this special M is ON, the axis will not be able to
. o , R/W
Movement in Positive M2x344 | move in the positive direction.
Direction
Lock 10t Axis When this speci . N
) o pecial M is ON, the axis will not be able to R/W
Movement in Positive M2x345 | ove in the positive direction.
Direction
Lock 11t Axis When this speci . N
. . pecial M is ON, the axis will not be able to R/W
Movement in Positive M2x346 | ove in the positive direction.
Direction
Lock 12" Axis When this special M is ON, the axis will not be able to
Movement in Positive M2x347 P ’ R/W
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Function Name Special M | Description Device
Lock 13" Axis M2x34g | When this special M is ON, the axis will not be able to RIW

Movement in Positive move in the positive direction.
Direction
Lock 14th Axis When this s i P : i
" . pecial M is ON, the axis will not be able to R/W
Movement in Positive M2x349 | ove in the positive direction.
Direction
Lock 15t Axis When this s H H : ;
) o pecial M is ON, the axis will not be able to R/W
Movement in Positive M2x350 | move in the positive direction.
Direction
Lock 16th Axis When this s i P : i
) . pecial M is ON, the axis will not be able to R/W
Movement in Positive M2x351 | ove in the positive direction.
Direction
chk X A).(is M‘?Vme”t M2x352 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
chk Y A).(is M‘?Vme”t M2x353 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negatwe Direction move in the negatlve direction.
I_.ock Z A)l(is Mqvement M2x354 When.thls spemallM |s.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
chk A A).(is M‘?VGr(‘e“t M2x355 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
chk B A).(is M‘?Vme”t M2x356 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negatwe Direction move in the negatlve direction.
L.OCk Cc A).<is Mgvement M2x357 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
chk U A).(is M9V9mem M2x358 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
chk vV A).(is M‘?VGr(‘e“t M2x359 When.this speciaI.M is.ON,.the axis will not be able to R/W
in Negative Direction move in the negative direction.
Lock W Axis When this special M is ON, the axis will not be able to
; ; ’ R/W
Movement in Negative M2x360 | 1ove in the negative direction.
Direction
Lock 10t Axis When this s H H : ;
- . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x361 | 1ove in the negative direction.
Direction
Lock 11th Axis When this s i P : i
. . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x362 | ove in the negative direction.
Direction
Lock 12t Axis When this s H H : ;
‘ . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x363 | move in the negative direction.
Direction
Lock 13 Axis ; : ; .
- . When this special M is ON, the axis will not be able to R/W
Movement in Negative M2x364 | ove in the negative direction.
Direction
Lock 14th Axis When this s i i : i
; . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x365 | ove in the negative direction.
Direction
Lock 15t Axis When this s H H : ;
- . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x366 | rove in the negative direction.
Direction
Lock 16th Axis When this s i P : i
- . pecial M is ON, the axis will not be able to R/W
Movement in Negative M2x367 | ove in the negative direction.
Direction
Disable X Ax.is.ﬁ M2x368 Trigger this special M to disable the X axis 15! software R/W
Software Limit limit.
Disable Y Axis 15t M2x369 Trigger this special M to disable the Y axis 15t software R/W

Software Limit
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Function Name Special M | Description Device
Disable Z Axis 1st M2x370 Trigger this special M to disable the Z axis 15t software R/W
Software Limit limit.
Disable A Axis 15t M2x371 Trigger this special M to disable the A axis 15t software R/W
Software Limit limit.
Disable B Axis 15t M2x372 Trigger this special M to disable the B axis 15t software R/W
Software Limit limit.
Disable C Axis 1st M2x373 Trigger this special M to disable the C axis 1%t software R/W
Software Limit limit.
Disable U Axis 1st M2x374 Trigger this special M to disable the U axis 1%t software R/W
Software Limit limit.
Disable V Axis 15t M2x375 Trigger this special M to disable the V axis 15t software R/W
Software Limit limit.
Disable W Axis 1st M2x376 Trigger this special M to disable the W axis 15t software R/W
Software Limit limit.
Disable 10t Axis 1st M2x377 Trigger this special M to disable the 10t axis 15t R/W
Software Limit software limit.
Disable 11t Axis 1st M2x378 Trigger this special M to disable the 11 axis 1%t R/W
Software Limit software limit.
Disable 12th Axis 1st M2x379 Trigger this special M to disable the 12t axis 1%t R/W
Software Limit software limit.
Disable 13t Axis 1st M2x380 Trigger this special M to disable the 13™ axis 15t R/W
Software Limit software limit.
Disable 14t Axis 1st M2x381 Trigger this special M to disable the 14t axis 1st R/W
Software Limit software limit.
Disable 15t Axis 1st M2x382 Trigger this special M to disable the 15 axis 1%t R/W
Software Limit software limit.
Disable 16t Axis 1st M2x383 Trigger this special M to disable the 16™ axis 15t R/W
Software Limit software limit.
X Axis JOG Forward M2x384 Zggrgaetirot:.ls special M for X axis forward JOG or INC R/W
Y Axis JOG Forward M2x385 I[r)lg?;irotg.ls special M for Y axis forward JOG or INC R/W
7 Axis JOG Forward M2x386 I[r)lg?;irotg.ls special M for Z axis forward JOG or INC R/W
A Axis JOG Forward M2x387 Zggrgaetirot:.ls special M for A axis forward JOG or INC R/W
B Axis JOG Forward M2x388 Trlgge!‘ this special M for B axis forward JOG or INC R/W
operation.
C Axis JOG Forward M2x389 I[r)lg?;irotg.ls special M for C axis forward JOG or INC R/W
U Axis JOG Forward M2x390 Zgg;qaetirot:.ls special M for U axis forward JOG or INC R/W
V Axis JOG Forward M2x391 Trlgge!‘ this special M for V axis forward JOG or INC R/W
operation.
W Axis JOG Forward M2x392 I[r)lg?;irotg.ls special M for W axis forward JOG or INC R/W
1 i i th i
10t Axis JOG Forward M2x393 I;ggaiirc;tg.ls special M for 10" axis forward JOG or INC RIW
i i i th i
11t Axis JOG Forward M2x394 Iggrgaetirot:}s special M for 11" axis forward JOG or INC R/IW
i i i th i
12t Axis JOG Forward M2x395 Iggrgaetirot:}s special M for 12" axis forward JOG or INC R/IW
1 i i th i
13t Axis JOG Forward M2x396 I;ggaiirc;tg.ls special M for 13" axis forward JOG or INC RIW
1 i i th i
14t Axis JOG Forward M2x397 Zgg;q;irot:}s special M for 14" axis forward JOG or INC RIW
i i i th i
15t Axis JOG Forward M2x398 Iggrgaetirot:}s special M for 15" axis forward JOG or INC R/IW
i i i th i
16! Axis JOG Forward M2x399 g;g?aetirc)t:ls special M for 16" axis forward JOG or INC RIW
X Axis JOG Reverse M2x400 Trigger this special M for X axis reverse JOG or INC R/W
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Function Name Special M | Description Device
Trigger this special M for Y axis reverse JOG or INC
Y Axis JOG Reverse M2x401 opg?ation. P RW
Trigger this special M for Z axis reverse JOG or INC
Z Axis JOG Reverse M2x402 opggation. P RIW
Trigger this special M for A axis reverse JOG or INC
A Axis JOG Reverse M2x403 opggation. P RIW
Trigger this special M for B axis reverse JOG or INC
B Axis JOG Reverse M2x404 opg?ation. P RW
Trigger this special M for C axis reverse JOG or INC
C Axis JOG Reverse M2x405 opg?ation. P RW
Trigger this special M for U axis reverse JOG or INC
U Axis JOG Reverse M2x406 opggation. P RIW
Trigger this special M for V axis reverse JOG or INC
V Axis JOG Reverse M2x407 opgsation. P RW
Trigger this special M for W axis reverse JOG or INC
W Axis JOG Reverse M2x408 opg?ation. P RW
Trigger this special M for 10" axis reverse JOG or INC
10t Axis JOG Reverse | M2x409 opggation. P RIW
Trigger this special M for 11t axis reverse JOG or INC
11t Axis JOG Reverse | M2x410 opggation. P RIW
Trigger this special M for 12t axis reverse JOG or INC
12t Axis JOG Reverse = M2x411 opg?ation. P RW
Trigger this special M for 13" axis reverse JOG or INC
13t Axis JOG Reverse | M2x412 opg?ation. P RW
Trigger this special M for 14" axis reverse JOG or INC
14t Axis JOG Reverse | M2x413 opggation. P RIW
Trigger this special M for 15" axis reverse JOG or INC
15! Axis JOG Reverse | M2x414 opgsation. P RW
Trigger this special M for 16™ axis reverse JOG or INC
16" Axis JOG Reverse | M2x415 opg?ation. P RIW
. When this special M is ON, X axis will be in speed
MLC X o Control | M2x416 | mode. When this special M is OFF, X axis will be in R/W
O e g
position mode.
. When this special M is ON, Y axis will be in speed
MLCY o Control | M2x417 | mode. When this special M is OFF, Y axis will be in R/W
O e g
position mode.
. When this special M is ON, Z axis will be in speed
MLC Z QXIdS Control ' M2x418 | mode. When this special M is OFF, Z axis will be in RIW
position mode.
. When this special M is ON, A axis will be in speed
MLC A o Control | M2x419 | mode. When this special M is OFF, A axis will be in R/W
O e g
position mode.
. When this special M is ON, B axis will be in speed
MLC B I\//*Ix'ds Control | M2x420 | mode. When this special M is OFF, B axis will be in RIW
O e g
position mode.
. When this special M is ON, C axis will be in speed
MLC C e Control ' M2x421 | mode. When this special M is OFF, C axis will be in R/W
0 e g
position mode.
. When this special M is ON, U axis will be in speed
MLC U n/;gljsecomrd M2x422 | mode. When this special M is OFF, U axis will be in RW
position mode.
. When this special M is ON, V axis will be in speed
MLC V I\//*lx'ds Control M2x423 | mode. When this special M is OFF, V axis will be in RW
O e g
position mode.
. When this special M is ON, W axis will be in speed
MLC W N/I*Xés Control | \ox424 | mode. When this special M is OFF, W axis will be in RIW
0 e g
position mode.
A When this special M is ON, 10" axis will be in speed
MLC 10MA§'S Control | \M2x425 | mode. When this special M is OFF, 10" axis will be in RW
O e g
position mode.
Ao When this special M is ON, 11t axis will be in speed
MLC 11 MAE'S Control | \2x426 | mode. When this special M is OFF, 11t axis will be in RIW
O e g
position mode.
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Function Name Special M \I/Dviscri?r:i‘on Device
MLC 12 Axis Control en this special M is ON, 121 axis will be in speed
Mods M2x427 | mode. When this special M is OFF, 12" axis will be in R/wW
position mode.
MLC 13t Axis Control When this specjal M is ON, 13" axis will be in speed
Moda M2x428 | mode. When this special M is OFF, 13" axis will be in RIW
position mode.
MLC 14 Axis Control When this special M is ON, 14" axis will be in speed
Mods M2x429 = mode. When this special M is OFF, 14™ axis will be in R/wW
position mode.
MLC 15% Axis Control When this special M is ON, 15% axis will be in speed
Moda M2x430 | mode. When this special M is OFF, 15" axis will be in R/W
position mode.
MLC 16% Axis Control When this specjal M is ON, 16" axis will be in speed
Moda M2x431 | mode. When this special M is OFF, 16™ axis will be in R/W
position mode.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (X Axis) M2x432 by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (v AXiS) M2x433 | by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (Z Axis) M2x434 by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NG / MLC Axis When this special M is ON, the axis will be controlled
Switching (A AXiS) M2x435 | by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (B Axis) M2x436 by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (C Axis) M2x437 by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (U Axis) M2x438 | by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switching (V' Axis) M2x439 by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be controlled
Switohing (W Axis) M2x440 | by MLC. When this special M is OFF, the axis will be R/W
controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will b
Switching M2x441 by MLC. When this special M is OFF, theea)((;ic;n\fvricl)llIl?;j R/W
(10 Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will b
Switching M2x442 | by MLC. When this special M is OFF, theea)c(;i(;n\}vricl)llIl?éj R/W
(11t Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will b
Switching M2x443 | by MLC. When this special M is OFF, theea)((;ic;nvt\/ricl)llIt?;j R/W
(12t Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will b
Switching M2x444 | by MLC. When this special M is OFF, theea)c(;i(;n\}vri(ljllIl?éj R/W
(13 Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will b
Switching M2x445 | by MLC. When this special M is OFF, theea)((;ic;nvt\/ricl)llIt?;j R/W
(14 Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be
VLC , controlled
Switching M2x446 | by MLC. When this special M is OFF, the axis will be R/W
(15! Axis) controlled from NC command.
NC / MLC Axis When this special M is ON, the axis will be ¢
VLC , ontrolled
Switching M2x447 | by MLC. When this special M is OFF, the axis will be R/W
(16™ Axis) controlled from NC command.
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Function Name Special M | Description Device
Trigger X Axis’
Movement M2x448 | Trigger this special M for MLC X axis movement. R/W
(MLC Axis)
Trigger Y Axis’
Movement M2x449 Trigger this special M for MLC Y axis movement. R/W
(MLC Axis)
Trigger Z Axis’
Movement M2x450 | Trigger this special M for MLC Z axis movement. R/W
(MLC Axis)
Trigger A Axis’
Movement M2x451 Trigger this special M for MLC A axis movement. R/W
(MLC Axis)
Trigger B Axis’
Movement M2x452 Trigger this special M for MLC B axis movement. R/W
(MLC Axis)
Trigger C Axis’
Movement M2x453 | Trigger this special M for MLC C axis movement. R/W
(MLC Axis)
Trigger U Axis’
Movement M2x454 Trigger this special M for MLC U axis movement. R/W
(MLC Axis)
Trigger V Axis’
Movement M2x455 | Trigger this special M for MLC V axis movement. R/W
(MLC Axis)
Trigger W Axis’
Movement M2x456 Trigger this special M for MLC W axis movement. R/W
(MLC Axis)
Trigger 10t Axis’
Movement M2x457 | Trigger this special M for MLC 10t axis movement. R/W
(MLC Axis)
Trigger 11™ Axis’
Movement M2x458 | Trigger this special M for MLC 11t axis movement. R/W
(MLC Axis)
Trigger 12t Axis’
Movement M2x459 | Trigger this special M for MLC 12t axis movement. R/W
(MLC Axis)
Trigger 13 Axis’
Movement M2x460 | Trigger this special M for MLC 13t axis movement. R/W
(MLC Axis)
Trigger 14t Axis’
Movement M2x461 | Trigger this special M for MLC 14 axis movement. R/W
(MLC Axis)
Trigger 15" Axis’
Movement M2x462 | Trigger this special M for MLC 15t axis movement. R/W
(MLC Axis)
Trigger 16™ Axis’
Movement M2x463 | Trigger this special M for MLC 16t axis movement. R/W
(MLC Axis)
MLC Axis Command M2x464 When this special M is ON, the D2x256 will be R/W
Type of X Axis incremental movement.
MLC Axis Command M2x465 When this special M is ON, the D2x258 will be R/W
Type of Y Axis incremental movement.
MLC Axis Command M2x466 When this special M is ON, the D2x260 will be R/W
Type of Z Axis incremental movement.
MLC Axis Command M2x467 When this special M is ON, the D2x262 will be R/W
Type of A Axis incremental movement.
MLC Axis Command M2x468 When this special M is ON, the D2x264 will be R/W
Type of B Axis incremental movement.
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Function Name Special M | Description Device
MLC Axis Command M2x469 When this special M is ON, the D2x266 will be R/W
Type of C Axis incremental movement.
MLC Axis Command M2x470 When this special M is ON, the D2x268 will be R/W
Type of U Axis incremental movement.
MLC Axis Command M2x471 When this special M is ON, the D2x270 will be R/W
Type of V Axis incremental movement.
MLC Axis Command M2x472 When this special M is ON, the D2x272 will be R/W
Type of W Axis incremental movement.
MLC Axis Command M2x473 When this special M is ON, the D2x274 will be R/W
Type of 101" Axis incremental movement.
MLC Axis Command M2x474 When this special M is ON, the D2x276 will be R/W
Type of 111" Axis incremental movement.
MLC Axis Command M2x475 When this special M is ON, the D2x278 will be R/W
Type of 121" Axis incremental movement.
MLC Axis Command M2x476 When this special M is ON, the D2x280 will be R/W
Type of 13" Axis incremental movement.
MLC Axis Command M2x477 When this special M is ON, the D2x282 will be R/W
Type of 14t Axis incremental movement.
MLC Axis Command M2x478 When this special M is ON, the D2x284 will be R/W
Type of 15" Axis incremental movement.
MLC Axis Command M2x479 When this special M is ON, the D2x286 will be R/W
Type of 16" Axis incremental movement.
1% Spindle Forward M2x704 | Sets the 15t spindle to rotate in forward direction. R/W
Rotation
1¢! Spindle Reverse M2x705 | Sets the 15t spindle to rotate in reverse direction. R/W
Rotation
1¢! Spindle Positioning ' \2x706 | Positioning the 15t spindle. RIW
Control
1% Spindle Retraction | V25707 | Retracts the 1%t spindle after tapping. R/W
After Tapping
Switch1irs1thC./§ Axis of | M2x708 | Trigger to switch between C or S axes for the spindle. R/W
pindle
When this special M is ON, the speed command for the
1st Spindle Command M2x710 1st spindle will refer to D2x024. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
) input and then trigger this special M, the system will R/W
1< Spindle Alarm M2x711 stop NC process and return alarm code [0XOCOA MLC
activate spindle alarm] of 15t spindle.
214 Spindle Forward M2x720 | Sets the 2 spindle to rotate in forward direction. RIW
Rotation
27 Spindle Reverse | V2721 | Sets the 2" spindle to rotate in reverse direction. RIW
Rotation
2" Spindle Positioning | \2x722 | Positioning the 2" spindle. RIW
Control
2 Spindle Retraction | \ox723 | Retracts the 2™ spindle after tapping. R/W
After Tapping
Switching C /S Axis of | \j2x724 | Trigger to switch between C or S axes for the spindle. R/W
2" Spindle
When this special M is ON, the speed command for the
2" Spindle Command M2x726 2 spindle will refer to D2x030. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
input and then trigger this special M, the system will
2nd Spindle Alarm M2x727 P 99 P Y R/W

stop NC process and return alarm code [0xOCOA MLC
activate spindle alarm] of 2" spindle.
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3@ Spindle Forward M2x736 | Sets the 3" spindle to rotate in forward direction. RIW
Rotation
3 Spindle Reverse M2x737 | Sets the 3™ spindle to rotate in reverse direction. RIW
Rotation
3" Spindle Positioning | \ox738 | Positioning the 3¢ spindle. RIW
Control
3¢ Spindle Retraction M2x739 | Retracts the 3 spindle after tapping. R/W
After Tapping
Switchsi’ggSC'/ c?l Axis of | M2x740 | Trigger to switch between C or S axes for the spindle. RW
pindle
When this special M is ON, the speed command for the
34 Spindle Command M2x742 3" gpindle will refer to D2x320. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
. input and then trigger this special M, the system will R/W
3@ Spindle Alarm M2x743 stop NC process and return alarm code [0OxXOCOA MLC
activate spindle alarm] of 3™ spindle.
4" Spindle Forward M2x752 | Sets the 4! spindle to rotate in forward direction. R/W
Rotation
4" Spindle Reverse M2x753 | Sets the 4! spindle to rotate in reverse direction. RIW
Rotation
4" Spindle Positioning | \M2x754 | Positioning the 4% spindle. RIW
Control
4" Spindle Retraction M2x755 | Retracts the 4t spindle after tapping. RIW
After Tapping
SW“C*XEQSC,/ c?l Axis of | \Mox756 | Trigger to switch between C or S axes for the spindle. RIW
pindle
When this special M is ON, the speed command for the
4t Spindle Command M2x758 4t spindle will refer to D2x326. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
) input and then trigger this special M, the system will R/W
4" Spindle Alarm M2x759 stop NC process and return alarm code [0XOCOA MLC
activate spindle alarm] of 4" spindle.
5™ Spindle Forward M2x768 | Sets the 5™ spindle to rotate in forward direction. RIW
Rotation
5" Spindle Reverse M2x769 | Sets the 5t spindle to rotate in reverse direction. R/W
Rotation
5" Spindle Positioning | 25770 | Positioning the 5% spindle. RIW
Control
5" Spindle Retraction M2x771 | Retracts the 5" spindle after tapping. RIW
After Tapping
Switchsitr;gSC./ (?I Axis of | \M2x772 | Trigger to switch between C or S axes for the spindle. RIW
pindle
When this special M is ON, the speed command for the
5th Spindle Command M2x774 5% spindle will refer to D2x332. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
. input and then trigger this special M, the system will R/W
5™ Spindle Alarm M2x775 stop NC process and return alarm code [0OxXOCOA MLC
activate spindle alarm] of 5" spindle.
6" Spindle Forward M2x784 | Sets the 6! spindle to rotate in forward direction. RIW
Rotation
6" Spindle Reverse M2x785 | Sets the 6! spindle to rotate in reverse direction. RIW

Rotation
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6" Spindle Positioning | \ax786 | Positioning the 6% spindle. RIW
Control
6" Spindle Retraction M2x787 | Retracts the 6t spindle after tapping. RIW
After Tapping
Switché{:]gSC./ c?l Axis of | M2x788 | Trigger to switch between C or S axes for the spindle. R/W
pindle
When this special M is ON, the speed command for the
6t Spindle Command M2x790 6t spindle will refer to D2x338. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
) input and then trigger this special M, the system will R/W
6" Spindle Alarm M2x791 stop NC process and return alarm code [0XOCOA MLC
activate spindle alarm] of 6 spindle.
7™ Spindle Forward M2x800 | Sets the 7t spindle to rotate in forward direction. RIW
Rotation
7™ Spindle Reverse M2x801 | Sets the 7t spindle to rotate in reverse direction. RIW
Rotation
7" Spindle Positioning | 5802 | Positioning the 7" spindle. RIW
Control
7™ Spindle Retraction M2x803 | Retracts the 7" spindle after tapping. RIW
After Tapping
SWitCh;:’:]gSC./ (?I Axis of | \M2x804 | Trigger to switch between C or S axes for the spindle. RW
pindle
When this special M is ON, the speed command for the
7t Spindle Command M2x806 7t spindle will refer to D2x344. When this special M is R/W
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
. input and then trigger this special M, the system will R/W
7™ Spindle Alarm M2x807 stop NC process and return alarm code [0OxXOCOA MLC
activate spindle alarm] of 7" spindle.
8" Spindle Forward M2x816 | Sets the 8! spindle to rotate in forward direction. R/W
Rotation
8" Spindle Reverse M2x817 | Sets the 8! spindle to rotate in reverse direction. R/W
Rotation
8™ Spindle Positioning | \2xg18 | Positioning the 8" spindle. RIW
Control
8™ Spindle Retraction M2x819 | Retracts the 8t spindle after tapping. RIW
After Tapping
SWitCh{;EgSC,/ c?l Axis of | \M2x820 | Trigger to switch between C or S axes for the spindle. R/W
pindle
When this special M is ON, the speed command for the
8t Spindle Command M2x822 8" spindle will refer to D2x350. When this special M is R/IW
Source OFF, the speed command will be based on the S
command from the NC program.
When the MLC receive an alarm signal from digital
) input and then trigger this special M, the system will R/W
8" Spindle Alarm M2x807 stop NC process and return alarm code [0XOCOA MLC
activate spindle alarm] of 8" spindle.
) This special M will continuously switch between ON R
Time Pulse (500 ms) M29032 | 211d OFF for 500 ms each.
. This special M will continuously switch between ON R
Time Pulse (50 ms) M29033 | 2nd OFF for 50 ms each.
. After the controller system is ready, this special M will R
Remaining OFF M29034 always remain OFF.
M29035 After the controller system is ready, this special M will R

Remaining ON

always remain ON.
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B.2.1.2 M49000 to M49899

Function Name Special M Description Device

When this special M is ON, the system will lock the R/W

Program Lock M49000 | ¢\ rrent main program and not allow changes or edits.

23



Special Memory Appendix B
B.2.2 List of special M (System status)
B.2.2.1 M30000 to M38999
Function Name Special M Description Device
After EtherCAT communication is initialized and
EtherCAT M30000 @ Without errors, this special M will be ON. R
Communication Status Note: this special M status only corresponds to the EtherCAT
communication status, it does not indicate Servo ON.
When the system executes the skip command G31P1, R
HSI 1 Status M30016 | iis special M will be also set to ON by the NC.
When the system executes the skip command G31P2, R
HSI 2 Status M30017 | this special M will be also set to ON by the NC.
When the system executes the skip command G31P3, R
HSI 3 Status M30018 | 4is special M will be also set to ON by the NC.
When the system executes the skip command G31P4, R
HSI 4 Status M30019 | 4is special M will be also set to ON by the NC.
When the system executes the skip command G31P5, R
HSI 5 Status M30020 | 4is special M will be also set to ON by the NC.
M30021 When the system executes the skip command G31P6, R
HS| 6 Status this special M will be also set to ON by the NC.
When the system executes the skip command G31P7, R
HSI 7 Status M30022 | 4his special M will be also set to ON by the NC.
When the system executes the skip command G31P8, R
HSI 8 Status M30023 | iis special M will be also set to ON by the NC.
EIO 1 Connection M30032 This special M is ON when the EtherCAT remote R
Status module node ID 501 is connected.
ElO 2 Connection M30033 This special M is ON when the EtherCAT remote R
Status module node ID 502 is connected.
ElO 3 Connection M30034 This special M is ON when the EtherCAT remote R
Status module node ID 503 is connected.
EIO 4 Connection M30035 This special M is ON when the EtherCAT remote R
Status module node ID 504 is connected.
EIO 5 Connection M30036 This special M is ON when the EtherCAT remote R
Status module node ID 505 is connected.
ElO 6 Connection M30037 This special M is ON when the EtherCAT remote R
Status module node ID 506 is connected.
ElO 7 Connection M30038 This special M is ON when the EtherCAT remote R
Status module node ID 507 is connected.
EIO 8 Connection M30039 This special M is ON when the EtherCAT remote R
Status module node ID 508 is connected.
ElO 9 Connection M30040 This special M is ON when the EtherCAT remote R
Status module node ID 509 is connected.
EIO 10 Connection M30041 This special M is ON when the EtherCAT remote R
Status module node ID 510 is connected.
EIO 11 Connection M30042 This special M is ON when the EtherCAT remote R
Status module node ID 511 is connected.
EIO 12 Connection M30043 This special M is ON when the EtherCAT remote R
Status module node ID 512 is connected.
ElO 13 Connection M30044 This special M is ON when the EtherCAT remote R
Status module node ID 513 is connected.
ElO 14 Connection M30045 This special M is ON when the EtherCAT remote R
Status module node ID 514 is connected.
EIO 15 Connection M30046 This special M is ON when the EtherCAT remote R
Status module node ID 515 is connected.
ElO 16 Connection M30047 This special M is ON when the EtherCAT remote R
Status module node ID 516 is connected.
ElO 17 Connection This special M is ON when the EtherCAT remote
M30048 . R
Status module node ID 517 is connected.
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EIO 18 Connection M30049 This special M is ON when the EtherCAT remote R
Status module node ID 518 is connected.
E1O 19 Connection M30050 This special M is ON when the EtherCAT remote R
Status module node ID 519 is connected.
ElO 20 Connection M30051 This special M is ON when the EtherCAT remote R
Status module node ID 520 is connected.
NC Channel 1 Enable M30080 This special M is ON when the 15t NC channel is R
Status enabled.
NC Channel 2 Enable M30081 This special M is ON when the 2" NC channel is R
Status enabled.
NC Channel 3 Enable M30082 This special M is ON when the 3" NC channel is R
Status enabled.
NC Channel 4 Enable M30083 This special M is ON when the 4" NC channel is R
Status enabled.
This special M is normal close type relay, means it will
Spindle 1 DI Status M30096 | always stay ON until Pin 8 on the Spindle 1 connector R
has turn ON, and this special M will be OFF instead.
This special M is normal close type relay, means it will
Spindle 2 DI Status M30097 | always stay ON until Pin 8 on the Spindle 2 connector R
has turn ON, and this special M will be OFF instead.
Control M_1
Control M_2
Control M_3
Control M_4
Control M_5
Control M_6
Control M_7
These Special M relay can be controlled by the G900
G900 Colml\;lnasnd M30207 | P_Q_ command. This G900 will not stop look-ahead R
Contro or pause the NC process.
G900 Command M30208 | P:command value indicates the M address directly. R
Control M_9 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 C d
Controcl)TAm?g M30209 not return an error, but not the other special M will R
- be triggered as well.
G900 Command M30210 | Q: control the M relay status by 0 as OFF and any not R
Control M_11 0 value will set as ON.
Control M_12
Control M_13
Control M_14
Control M_15
Control M_16
Control M_17
Control M_18
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ControlM_19
Control M_20
Control M_21
Control M_22
Control M_23
Control M_24
Control M_25
Control M_26
Control M_27
Control M_28
Control M_29
Control M_30
These Special M relay can be controlled by the G900
G900 Command M30230 | P_Q_command. This G900 will not stop look-ahead R
Control M_31 or pause the NC process.
G900 Command M30231 | P:command value indicates the M address directly. R
Control M_32 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 33 M30232 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30233 | Q: control the M relay status by 0 as OFF and any not R
Control M_34 0 value will set as ON.
Control M_35
Control M_36
Control M_37
Control M_38
Control M_39
Control M_40
Control M_41
Control M_42
Control M 43
Control M_44
Control M_45
Control M_46
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Control M_47
Control M_48
Control M_49
Control M_50
Control M_51
Control M_52
Control M_53
Control M_54
Control M_55
Control M_56
Control M_57
Control M_58
These Special M relay can be controlled by the G900
G900 Command M30258 | P_Q_command. This G900 will not stop look-ahead R
Control M_59 or pause the NC process.
G900 Command M30259 | P:command value indicates the M address directly. R
Control M_60 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 61 M30260 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30261 | Q: control the M relay status by 0 as OFF and any not R
Control M_62 0 value will set as ON.
Control M_63
Control M_64
Control M_65
Control M_66
Control M_67
Control M_68
Control M_69
Control M_70
ControlM_71
Control M_72
Control M_73
Control M_74
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Control M_75
Control M_76
Control M_77
Control M_78
Control M_79
Control M_80
Control M_81
Control M_82
Control M_83
Control M_84
Control M_85
Control M_86
These Special M relay can be controlled by the G900
G900 Command M30286 | P_Q_command. This G900 will not stop look-ahead R
Control M_87 or pause the NC process.
G900 Command M30287 | P:command value indicates the M address directly. R
Control M_88 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 89 M30288 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30289 | Q: control the M relay status by 0 as OFF and any not R
Control M_90 0 value will set as ON.
Control M_91
Control M_92
Control M_93
Control M_94
Control M_95
Control M_96
Control M_97
Control M_98
Control M_99
Control M_100
Control M_101
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Control M_103

Control M_104

Control M_105

Control M_106

Control M_107

Control M_108

Control M_109

Control M_110

Control M_111
G900 Command M30311 R
Control M_112

Control M_113

Control M_114
These Special M relay can be controlled by the G900

G900 Command M30314 | P_Q_command. This G900 will not stop look-ahead R
Control M_115 or pause the NC process.
G900 Command M30315 | P:command value indicates the M address directly. R
Control M_116 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 117 M30316 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30317 | Q: control the M relay status by 0 as OFF and any not R
Control M_118 0 value will set as ON.
Control M_119
Control M_120
Control M_121
Control M_122
Control M_123
Control M_124
Control M_125
Control M_126
Control M_127
Control M_128
Control M_129

Control M_130
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Control M_131
Control M_132
Control M_133
Control M_134
Control M_135
Control M_136
Control M_137
Control M_138
Control M_139
Control M_140
Control M_141
Control M_142
These Special M relay can be controlled by the G900
G900 Command M30342 | P_Q_command. This G900 will not stop look-ahead R
Control M_143 or pause the NC process.
G900 Command M30343 | P:command value indicates the M address directly. R
Control M_144 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 145 M30344 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30345 | Q: control the M relay status by 0 as OFF and any not R
Control M_146 0 value will set as ON.
Control M_147
Control M_148
Control M_149
Control M_150
Control M_151
Control M_152
Control M_153
Control M_154
Control M_155
Control M_156
Control M_157

Control M_158
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Control M_159
Control M_160
Control M_161
Control M_162
Control M_163
Control M_164
Control M_165
Control M_166
Control M_167
Control M_168
Control M_169

Control M_170
These Special M relay can be controlled by the G900

G900 Command M30370 | P_Q_command. This G900 will not stop look-ahead R
Control M_171 or pause the NC process.
G900 Command M30371 | P:command value indicates the M address directly. R
Control M_172 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 173 M30372 not return an error, but not the other special M will R
be triggered as well.
G900 Command M30373 | Q: control the M relay status by 0 as OFF and any not R
Control M_174 0 value will set as ON.
Control M_175
Control M_176
Control M_177
Control M_178
Control M_179
Control M_180
Control M_181
Control M_182
Control M_183
Control M_184
Control M_185

Control M_186
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Control M_187
Control M_188
Control M_189
Control M_190
Control M_191

These Special M relay can be controlled by the G900
G900 Command M30391 | P_Q_command. This G900 will not stop look-ahead R
Control M_192 or pause the NC process.
G900 Command M30392 | P:command value indicates the M address directly. R
Control M_193 From 30200 as M30200 to 30399 as M30399.
When the value exceeds this range, the system will
G900 Command
Control M 194 M30393 not rfeturn an error, but not the other special M will R
be triggered as well.
G900 Command M30394 | Q: control the M relay status by 0 as OFF and any not R
Control M_195 0 value will set as ON.
Control M_196
Control M_197
Control M_198
Control M_199
Control M_200
AUTO M3x000 'In'qr;i(sjes.pecial M is ON when the NC system is in AUTO R
EDIT M3x001 This special M is ON when the NC system is in EDIT R
mode.
MDI M3x002 'Ir:gzespemal M is ON when the NC system is in MDI R
MPG M3x003 'In'qr:;(sjespemal M is ON when the NC system is in MPG R
JOG M3x004 'In'qr:;(sjespemal M is ON when the NC system is in JOG R
This special M is ON when the NC system is in RAPID
RAPID M3x005 mode.p y R
ING M3x006 ;r:)i(sjespecial M is ON when the NC system is in INC R
This special M is ON when the NC system is in HOME
HOME M3x007 mode.p y R
This special M is ON when the NC system is runnin
Cycle Start Status | M3x016 | (1% P0PCE y 9 R
This special M is ON when the NC system pause NC
Feed Hold Status M3x017 procesps. y P R
Emergency Stop M3x018 This special M is ON when the EMG button or signal is R
Status triggered.
. This special M is ON when the NC system finishes R
Reset Finished M3X019 | foset procedures.
This special M is ON when the NC system is searchin
Break Point Searching | M3x020 for thepbreak point. y g R
This special M is ON when the NC system finishes the
Program End Finished M3x021 last b|(['))Ck, MO02 or M30. ¥ R
This special M is ON when the NC system finishes R
MO2 Executed M3x022 executing the M02 command and cycle stop.
This special M is ON when the NC system finishes
M30 Cycle Stop and M3x023 | executing the M30 command, cycle stop and program R

Index Reset
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. This special M is ON when the NC system is holding R
Single Block Hold M3x024 | [ 5 single block.
This special M is ON when the NC system encounters
NC Error M3x025 | 4n errgr. ’ R
This special M is ON when the macro call is in R
Macro Call Status M3x027 . ccution.
After users trigger the macro call preparation and then
system finishes the preparation, this special M will be
Macro Call Ready M3x028 | ON. When this special M is ON, users will need to R
switch the NC system to AUTO mode and finish the
remaining actions to start the macro.
Macro Call Error M3x029 | Indicates a macro call error. R
M96 (Program This speci ; ; ;
e pecial M is ON when M96 (program interruption) R
Interruption) in M3x031 | s in execution.
Execution
When the system is switching between operation
System Mode M3x032 | modes such as AUTO or JOG, this special M will be R
Switching triggered.
When the system locks the current NC main program
Main Program Lock M3x033 | and itis not allowed to change, this special M will be R
triggered.
. M3x034 When any of the connected servo drives encounter an R
Servo Drive Error error, this special M will be triggered.
When the system parameter [N1.10 Axes Manual
Axes Auto Servo ON Servo ON] is set to 0, the system will set all axes and R
M3x035 ; . PRSRR
Status this special M to servo ON after initialization is
finished.
When the system is successful initialized and servo
System Ready and M3x036 | drives are set to servo ON, this special M will be R
Servo ON triggered.
After the system executes MO0 and pauses the R
MO0 System Hold M3x037 procedure, this special M will be triggered.
. After the system executes M0O1 and stops the R
MO01 Optional Stop M3x038 procedure, this special M will be triggered.
. When the system is in single block mode and then
Block Finished on M3x039 | finishes the current block, this special M will be R
Single Block Mode triggered.
User Define Alarm M3x040 This special M is ON when a user defined alarm R
Status occurs.
This special M is ON when the system is scanning the
NC Program Scanning | M3x044 NC prggram_ y 9 R
NC Pr.ogram Scan M3x045 This special M @s ON when the system finishes the NC R
finished program scanning.
When the M2x026 is ON and execute the M99, the NC
system will trigger this special M after slowing down
M99 Call Stop Status | M3x047 | the motion and stop the process. R/W
This special M will be reset to OFF when the cycle
start triggered again, M30 executed or system reset.
1%t Macro Call Initial M3x048 | This special M is ON when macro call finishes. R
Finished
2"¢ Macro Call Initial M3x049 | This special M is ON when macro call finishes. R
Finished
3 Macro Call Initial M3x050 | This special M is ON when macro call finishes. R
Finished
40 Macro Call Initial M3x051 | This special M is ON when macro call finishes. R
Finished
50 Macro Call Initial M3x052 | This special M is ON when macro call finishes. R
Finished
6™ Macro Call Initial M3x053 | This special M is ON when macro call finishes. R
Finished
7" Macro Call Initial M3x054 | This special M is ON when macro call finishes. R
Finished
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8™ Macro Call Initial M3x055 | This special M is ON when macro call finishes. R
Finished
9" Macro Call Initial M3x056 | This special M is ON when macro call finishes. R
Finished
100 Macro Call Initial M3x057 | This special M is ON when macro call finishes. R
Finished
11 Macro Call Initial M3x058 | This special M is ON when macro call finishes. R
Finished
12 Macro Call Initial M3x059 | This special M is ON when macro call finishes. R
Finished
130 Macro Call Initial M3x060 | This special M is ON when macro call finishes. R
Finished
14" Macro Call Initial M3x061 | This special M is ON when macro call finishes. R
Finished
15 Macro Call Initial M3x062 | This special M is ON when macro call finishes. R
Finished
160 Mla:f;rf’ Eaél Initial M3x063 | This special M is ON when macro call finishes. R
inishe
When the M code is executed in the program (not
including MO0, M01, M02, M30, M98, M99), this
special M will be triggered. When the M, S, and T
M Code Execution M3x064 | codes complete their execution and then the MLC R
triggers the M2x016, this special M will be set to OFF.
This action does not include an M code that is used for
macro calls.
When the S code is executed in the program, this
special M will be triggered. When the M, S, and T
. M3x065 codes complete their execution and then the MLC R
S Code Execution triggers the M2x016, this special M will be set to OFF.
The NC does not trigger this special M when an S
code is used for macro call.
When the T code (Standby tool number) is executed in
the program, this special M will be triggered. When the
M, S, and T codes complete their execution and then
the MLC triggers the M2x016, this special M will be set
. M3x066 to OFF. The NC does not trigger this special M when a R
T Code Execution T code is used for macro call. This special M is related
to the tool pot setting of the tool magazine, and the
special M will be triggered only when the T code value
is set within the specified range of tool number for the
tool magazine parameter.
; . . - - .
Connectloq Status of M3x096 This special M is ON when the 1% spindle is R
15t Spindle connected.
i . . . - .
Connectlon_ Status of M3x097 This special M is ON when the 2"? spindle is R
24 Spindle connected.
) : : - - :
Connectlon. Status of M3x098 This special M is ON when the 3" spindle is R
39 Spindle connected.
. i i i th i i
Connectlon. Status of M3x099 This special M is ON when the 4" spindle is R
4t Spindle connected.
: i i i th opyi i
Connectlon. Status of M3x100 This special M is ON when the 5™ spindle is R
5th Spindle connected.
. i i i th i i
Connectlon. Status of M3x101 This special M is ON when the 6" spindle is R
6™ Spindle connected.
. i i i th i i
Connectlon. Status of M3x102 This special M is ON when the 71" spindle is R
7th Spindle connected.
. i i i th i i
Connectlon. Status of M3x103 This special M is ON when the 8" spindle is R
8th Spindle connected.
. M3x128 The NC system will update the status of variable R
NC Variable to MLC 1 #25256 into this special M as ON or OFF.
The NC system will update the status of variable
NC Variable to MLC 2 | M3x129 y ’ R
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- M3x130 The NC system will update the status of variable R
NC Variable to MLC 3 X #25258 into this special M as ON or OFF.

: M3x131 The NC system will update the status of variable R
NC Variable to MLC 4 X #25259 into this special M as ON or OFF.

: M3x132 The NC system will update the status of variable R
NC Variable to MLC 5 X #25260 into this special M as ON or OFF.

- M3x133 The NC system will update the status of variable R
NC Variable to MLC 6 X #25261 into this special M as ON or OFF.

- M3x134 The NC system will update the status of variable R
NC Variable to MLC 7 X #25262 into this special M as ON or OFF.

: M3x135 The NC system will update the status of variable R
NC Variable to MLC X #25263 into this special M as ON or OFF.

- M3x136 The NC system will update the status of variable R
NC Variable to MLC 9 X #25264 into this special M as ON or OFF.

: M3x137 The NC system will update the status of variable R
NC Variable to MLC 10 | =X #25265 into this special M as ON or OFF.

. M3x138 The NC system will update the status of variable R
NC Variable to MLC 11 X #25266 into this special M as ON or OFF.

. M3x139 The NC system will update the status of variable R
NC Variable to MLC 12 | ™ #25267 into this special M as ON or OFF.

: M3x140 The NC system will update the status of variable R
NC Variable to MLC 13 | WX #25268 into this special M as ON or OFF.

: M3x141 The NC system will update the status of variable R
NC Variable to MLC 14 | ™= #25269 into this special M as ON or OFF.

. M3x142 The NC system will update the status of variable R
NC Variable to MLC 15 | ™ #25270 into this special M as ON or OFF.

. M3x143 The NC system will update the status of variable R
NC Variable to MLC 16 | =X #25271 into this special M as ON or OFF.

: M3x144 The NC system will update the status of variable R
NC Variable to MLC 17 | ™ #25272 into this special M as ON or OFF.

. M3x145 The NC system will update the status of variable R
NC Variable to MLC 18 | ™= #25273 into this special M as ON or OFF.

. M3x146 The NC system will update the status of variable R
NC Variable to MLC 19 X #25274 into this special M as ON or OFF.

: M3x147 The NC system will update the status of variable R
NC Variable to MLC 20 | ™ #25275 into this special M as ON or OFF.

: M3x148 The NC system will update the status of variable R
NG Variable to MLC 21 X #25276 into this special M as ON or OFF.

. M3x149 The NC system will update the status of variable R
NC Variable to MLC 22 | ™ #25277 into this special M as ON or OFF.

. M3x150 The NC system will update the status of variable R
NC Variable to MLC 23 X #25278 into this special M as ON or OFF.

: M3x151 The NC system will update the status of variable R
NC Variable to MLC 24 | ™ #25279 into this special M as ON or OFF.

. M3x152 The NC system will update the status of variable R
NC Variable to MLC 25 | ™ #25280 into this special M as ON or OFF.

. M3x153 The NC system will update the status of variable R
NC Variable to MLC 26 X #25281 into this special M as ON or OFF.

: M3x154 The NC system will update the status of variable R
NC Variable to MLC 27 | ™= #25282 into this special M as ON or OFF.

: M3x155 The NC system will update the status of variable R
NC Variable to MLC 28 | ™= #25283 into this special M as ON or OFF.

. M3x156 The NC system will update the status of variable R
NC Variable to MLC 29 X #25284 into this special M as ON or OFF.

i M3x157 | he NC system will update the status of variable R
NC Variable to MLC 30 #25285 into this special M as ON or OFF.

: M3x158 The NC system will update the status of variable R
NG Variable to MLC 31 X #25286 into this special M as ON or OFF.

. M3x159 The NC system will update the status of variable R
NC Variable to MLC 32 | X #25287 into this special M as ON or OFF.

: M3x160 The NC system will update the status of variable R
NC Variable to MLC 33 #25288 into this special M as ON or OFF.

. The NC system will update the status of variable R
NC Variable to MLC 34 | M3x161

#25289 into this special M as ON or OFF.
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. M3x162 The NC system will update the status of variable R
NC Variable to MLC 35 | X #25290 into this special M as ON or OFF.

: M3x163 The NC system will update the status of variable R
NC Variable to MLC 36 | =X #25291 into this special M as ON or OFF.

: M3x164 The NC system will update the status of variable R
NC Variable to MLC 37 | ¥ #25292 into this special M as ON or OFF.

. M3x165 The NC system will update the status of variable R
NC Variable to MLC 38 | X #25293 into this special M as ON or OFF.

. M3x166 The NC system will update the status of variable R
NC Variable to MLC 39 | WX #25294 into this special M as ON or OFF.

: M3x167 The NC system will update the status of variable R
NC Variable to MLC 40 X #25295 into this special M as ON or OFF.

. M3x168 The NC system will update the status of variable R
NC Variable to MLC 41 X #25296 into this special M as ON or OFF.

. M3x169 The NC system will update the status of variable R
NC Variable to MLC 42 X #25297 into this special M as ON or OFF.

: M3x170 The NC system will update the status of variable R
NC Variable to MLC 43 X #25298 into this special M as ON or OFF.

: M3x171 The NC system will update the status of variable R
NC Variable to MLC 44 X #25299 into this special M as ON or OFF.

. M3x172 The NC system will update the status of variable R
NC Variable to MLC 45 X #25300 into this special M as ON or OFF.

. M3x173 The NC system will update the status of variable R
NC Variable to MLC 46 X #25301 into this special M as ON or OFF.

: M3x174 The NC system will update the status of variable R
NC Variable to MLC 47 X #25302 into this special M as ON or OFF.

: M3x175 The NC system will update the status of variable R
NC Variable to MLC 48 X #25303 into this special M as ON or OFF.

. M3x176 The NC system will update the status of variable R
NC Variable to MLC 49 X #25304 into this special M as ON or OFF.

: M3x177 The NC system will update the status of variable R
NC Variable to MLC 50 X #25305 into this special M as ON or OFF.

: M3x178 The NC system will update the status of variable R
NC Variable to MLC 51 X #25306 into this special M as ON or OFF.

. M3x179 The NC system will update the status of variable R
NC Variable to MLC 52 X #25307 into this special M as ON or OFF.

. M3x180 The NC system will update the status of variable R
NC Variable to MLC 53 X #25308 into this special M as ON or OFF.

: M3x181 The NC system will update the status of variable R
NC Variable to MLC 54 X #25309 into this special M as ON or OFF.

: M3x182 The NC system will update the status of variable R
NC Variable to MLC 55 X #25310 into this special M as ON or OFF.

. M3x183 The NC system will update the status of variable R
NC Variable to MLC 56 X #25311 into this special M as ON or OFF.

. M3x184 The NC system will update the status of variable R
NC Variable to MLC 57 X #25312 into this special M as ON or OFF.

: M3x185 The NC system will update the status of variable R
NC Variable to MLC 58 X #25313 into this special M as ON or OFF.

. M3x186 The NC system will update the status of variable R
NC Variable to MLC 59 X #25314 into this special M as ON or OFF.

. M3x187 The NC system will update the status of variable R
NC Variable to MLC 60 X #25315 into this special M as ON or OFF.

: M3x188 The NC system will update the status of variable R
NC Variable to MLC 61 X #25316 into this special M as ON or OFF.

: M3x189 The NC system will update the status of variable R
NC Variable to MLC 62 X #25317 into this special M as ON or OFF.

. M3x190 The NC system will update the status of variable R
NC Variable to MLC 63 X #25318 into this special M as ON or OFF.

. M3x191 The NC system will update the status of variable R
NC Variable to MLC 64 X #25319 into this special M as ON or OFF.

: M3x192 The NC system will update the status of variable R
NC Variable to MLC 65 #25320 into this special M as ON or OFF.

. M3x193 The NC system will update the status of variable R
NC Variable to MLC 66 X #25321 into this special M as ON or OFF.
NC Variable to MLC 67 M3x194 The NC system will update the status of variable R
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: M3x195 The NC system will update the status of variable R
NC Variable to MLC €8 | =X #25323 into this special M as ON or OFF.

. M3x196 The NC system will update the status of variable R
NC Variable to MLC 69 X #25324 into this special M as ON or OFF.

. M3x197 The NC system will update the status of variable R
NC Variable to MLC 70 | =¥ #25325 into this special M as ON or OFF.

: M3x198 The NC system will update the status of variable R
NC Variable to MLC 71 X #25326 into this special M as ON or OFF.

: M3x199 The NC system will update the status of variable R
NC Variable toMLC 72 | W #25327 into this special M as ON or OFF.

. M3x200 The NC system will update the status of variable R
NC Variable to MLC 73 X #25328 into this special M as ON or OFF.

. M3x201 The NC system will update the status of variable R
NC Variable to MLC 74 | =X #25329 into this special M as ON or OFF.

: M3x202 The NC system will update the status of variable R
NC Variable toMLC 75 | % #25330 into this special M as ON or OFF.

. M3x203 The NC system will update the status of variable R
NC Variable to MLC 76 X #25331 into this special M as ON or OFF.

. M3x204 The NC system will update the status of variable R
NC Variable to MLC 77 | ™= #25332 into this special M as ON or OFF.

: M3x205 The NC system will update the status of variable R
NC Variable toMLC 78 | % #25333 into this special M as ON or OFF.

: M3x206 The NC system will update the status of variable R
NC Variable to MLC 79 | ™= #25334 into this special M as ON or OFF.

. M3x207 The NC system will update the status of variable R
NC Variable to MLC 80 | ™ #25335 into this special M as ON or OFF.

. M3x208 The NC system will update the status of variable R
NG Variable to MLC 81 X #25336 into this special M as ON or OFF.

: M3x209 The NC system will update the status of variable R
NC Variable to MLC 82 | T #25337 into this special M as ON or OFF.

. M3x210 The NC system will update the status of variable R
NC Variable to MLC 83 | ™ #25338 into this special M as ON or OFF.

. M3x211 The NC system will update the status of variable R
NC Variable to MLC 84 | ™ #25339 into this special M as ON or OFF.

: M3x212 The NC system will update the status of variable R
NC Variable to MLC 85 X #25340 into this special M as ON or OFF.

: M3x213 The NC system will update the status of variable R
NC Variable to MLC 86 X #25341 into this special M as ON or OFF.

. M3x214 The NC system will update the status of variable R
NC Variable to MLC 87 X #25342 into this special M as ON or OFF.

. M3x215 The NC system will update the status of variable R
NC Variable to MLC 88 X #25343 into this special M as ON or OFF.

: M3x216 The NC system will update the status of variable R
NC Variable to MLC 89 | ™= #25344 into this special M as ON or OFF.

. M3x217 The NC system will update the status of variable R
NC Variable to MLC 90 X #25345 into this special M as ON or OFF.

. M3x218 The NC system will update the status of variable R
NC Variable to MLC 91 X #25346 into this special M as ON or OFF.

: M3x219 The NC system will update the status of variable R
NC Variable to MLC 92 X #25347 into this special M as ON or OFF.

: M3x220 The NC system will update the status of variable R
NC Variable to MLC 93 | ™= #25348 into this special M as ON or OFF.

. M3x221 The NC system will update the status of variable R
NC Variable to MLC 94 X #25349 into this special M as ON or OFF.

i M3x222 | The NC system will update the status of variable R
NC Variable to MLC 95 #25350 into this special M as ON or OFF.

: M3x223 The NC system will update the status of variable R
NC Variable to MLC 96 | ™= #25351 into this special M as ON or OFF.

. M3x224 The NC system will update the status of variable R
NC Variable to MLC 57 | ™= #25352 into this special M as ON or OFF.

: M3x225 The NC system will update the status of variable R
NC Variable to MLC 98 #25353 into this special M as ON or OFF.
NC Variable to MLC 99 M3x226 The NC system will update the status of variable R

#25354 into this special M as ON or OFF.
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NC Variable to MLC M3x227 The NC system will update the status of variable R
100 #25355 into this special M as ON or OFF.

NC Variable to MLC M3x228 The NC system will update the status of variable R
101 #25356 into this special M as ON or OFF.

NC Variable to MLC M3x229 The NC system will update the status of variable R
102 #25357 into this special M as ON or OFF.

NC Variable to MLC M3x230 The NC system will update the status of variable R
103 #25358 into this special M as ON or OFF.

NC Variable to MLC M3x231 The NC system will update the status of variable R
104 #25359 into this special M as ON or OFF.

NC Variable to MLC M3x232 The NC system will update the status of variable R
105 #25360 into this special M as ON or OFF.

NC Variable to MLC M3x233 The NC system will update the status of variable R
106 #25361 into this special M as ON or OFF.

NC Variable to MLC M3x234 The NC system will update the status of variable R
107 #25362 into this special M as ON or OFF.

NC Variable to MLC M3x235 The NC system will update the status of variable R
108 #25363 into this special M as ON or OFF.

NC Variable to MLC M3x236 The NC system will update the status of variable R
109 #25364 into this special M as ON or OFF.

NC Variable to MLC M3x237 The NC system will update the status of variable R
110 #25365 into this special M as ON or OFF.

NC Variable to MLC M3x238 The NC system will update the status of variable R
111 #25366 into this special M as ON or OFF.

NC Variable to MLC M3x239 The NC system will update the status of variable R
112 #25367 into this special M as ON or OFF.

NC Variable to MLC M3x240 The NC system will update the status of variable R
113 #25368 into this special M as ON or OFF.

NC Variable to MLC M3x241 The NC system will update the status of variable R
114 #25369 into this special M as ON or OFF.

NC Variable to MLC M3x242 The NC system will update the status of variable R
115 #25370 into this special M as ON or OFF.

NC Variable to MLC M3x243 The NC system will update the status of variable R
116 #25371 into this special M as ON or OFF.

NC Variable to MLC M3x244 The NC system will update the status of variable R
117 #25372 into this special M as ON or OFF.

NC Variable to MLC M3x245 The NC system will update the status of variable R
118 #25373 into this special M as ON or OFF.

NC Variable to MLC M3x246 The NC system will update the status of variable R
119 #25374 into this special M as ON or OFF.

NC Variable to MLC M3x247 The NC system will update the status of variable R
120 #25375 into this special M as ON or OFF.

NC Variable to MLC M3x248 The NC system will update the status of variable R
121 #25376 into this special M as ON or OFF.

NC Variable to MLC M3x249 The NC system will update the status of variable R
122 #25377 into this special M as ON or OFF.

NC Variable to MLC M3x250 The NC system will update the status of variable R
123 #25378 into this special M as ON or OFF.

NC Variable to MLC M3x251 The NC system will update the status of variable R
124 #25379 into this special M as ON or OFF.

NC Variable to MLC M3x252 The NC system will update the status of variable R
125 #25380 into this special M as ON or OFF.

NC Variable to MLC M3x253 The NC system will update the status of variable R
126 #25381 into this special M as ON or OFF.

NC Variable to MLC M3x254 The NC system will update the status of variable R
127 #25382 into this special M as ON or OFF.
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Function Name Special M Description Device
NC Variable to MLC M3x255 The NC .systen."l will update the status of variable R
128 #25383 into this special M as ON or OFF.
This special M is ON when the servo drive of the X
Servo Connection M3x256 axis 'is connected. This connection stgtus can be R
Status of X Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the Y
Servo Connection M3x257 axis .is connected. This connection stgtus can be R
Status of Y Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the Z
Servo Connection M3x258 axis 'is connected. This connection stgtus can be R
Status of Z Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the A
Servo Connection M3x259 axis .is connected. This connection stgtus can be R
Status of A Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the B
Servo Connection M3x260 axis 'is connected. This connection stgtus can be R
Status of B Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the C
Servo Connection M3x261 axis .is connected. This connection stgtus can be R
Status of C Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the U
Servo Connection M3x262 axis 'is connected. This connection stgtus can be R
Status of U Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the V
Servo Connection M3x263 axis .is connected. This connection stgtus can be R
Status of V Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the W
Servo Connection M3x264 axis 'is connected. This connection stgtus can be R
Status of W Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 10™
Servo Connection M3x265 axis 'is connected. This connection stgtus can be R
Status of 10" Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 11t
Servo Connection M3x266 axis .is connected. This connection stgtus can be R
Status of 11t Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 12t
Servo Connection M3x267 axis 'is connected. This connection stgtus can be R
Status of 12t Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 13t
Servo Connection M3x268 axis .is connected. This connection stgtus can be R
Status of 13t Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 14t
Servo Connection M3x269 axis 'is connected. This connection stgtus can be R
Status of 14t Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 15®
Servo Connection M3x270 axis is connected. This connection status can be R

Status of 15t Axis

monitored from the [Connect] status light of the [Servo
Monitor Table] page.
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This special M is ON when the servo drive of the 16™
Servo Connection M3x271 axis .is connected. This connection stgtus can be R
Status of 16t Axis monitored from the [Connect] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the X
Servo Enable Status of | \13y272 axis is servo ON. This connection status can be R
X Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the Y
Servo Enable Status of | 135273 axis 'is servo ON. This connection s.tatus can be R
Y Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the Z
Servo Enable Status of | 135074 axis .is servo ON. This connection sltatus can be R
Z Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the A
Servo Enable Status of | 135275 axis 'is servo ON. This connection s.tatus can be R
A Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the B
Servo Enable Status of | 13276 axis is servo ON. This connection status can be R
B Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the C
Servo Enable Status of | \3x277 axis 'is servo ON. This connection sltatus can be R
C Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the U
Servo Enable Status of | 135278 axis .is servo ON. This connection s.tatus can be R
U Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the V
Servo Enable Status of | 135279 axis 'is servo ON. This connection sltatus can be R
V Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the W
Servo Enable Status of | \3y280 axis .is servo ON. This connection s.tatus can be R
W Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 10t
Servo Enable Status of | 135281 axis is servo ON. This connection status can be R
10t Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 11t
Servo Enable Status of | 13,082 axis .is servo ON. This connection s.tatus can be R
11t Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 12t
Servo Enable Status of | \13x283 axis is servo ON. This connection status can be R
12th Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 13"
Servo Enable Status of | 35284 axis .is servo ON. This connection s.tatus can be R
13th Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 14t
Servo Enable Status of | 134285 axis is servo ON. This connection status can be R
14t Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
This special M is ON when the servo drive of the 15™
Servo Enable Status of | V135286 axis is servo ON. This connection status can be R
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This special M is ON when the servo drive of the 16™
Servo Enable Status of | 35287 axis is servo ON. This connection status can be
16t Axis monitored from the [Ready] status light of the [Servo
Monitor Table] page.
Oscillation Control M3x304 This special M is ON when the 15t axis has enabled the
Status of 15t Axis oscillation function and set movement command.
Oscillation Control M3x305 This spgcia_ﬂ M is ON when the 2" axis has enabled
Status of 2" Axis X the oscillation function and set movement command.
Oscillation Control M3x306 This spgcia_ﬂ M is ON when the 3™ axis has enabled
Status of 3™ Axis the oscillation function and set movement command.
Oscillation Control M3x307 This spgcigl M is ON when the 4" axis has enabled
Status of 4t Axis the oscillation function and set movement command.
Oscillation Control M3x308 This spgcia_l M is ON when the 5t axis has enabled
Status of 5t Axis the oscillation function and set movement command.
Oscillation Control M3x309 This special M is ON when the 6t axis has enabled
Status of 6t Axis the oscillation function and set movement command.
Oscillation Control M3x310 This spgcigl M is ON when the 7t axis has enabled
Status of 7t Axis the oscillation function and set movement command.
Oscillation Control M3x311 This spgcigl M is ON when the 8" axis has enabled
Status of 8t Axis the oscillation function and set movement command.
Oscillation Control M3x312 This spgcia_ﬂ M is ON when the 9t axis has enabled
Status of 9t Axis X the oscillation function and set movement command.
Oscillation Control M3x313 This special M is ON when the 10" axis has enabled
Status of 10t Axis the oscillation function and set movement command.
Oscillation Control M3x314 This spgcigl M is ON when the 11t axis has enabled
Status of 11t Axis the oscillation function and set movement command.
Oscillation Control M3x315 This spgcia_l M is ON when the 12 axis has enabled
Status of 12t Axis the oscillation function and set movement command.
Oscillation Control M3x316 This spgcia_ﬂ M is ON when the 13" axis has enabled
Status of 13t Axis X the oscillation function and set movement command.
Oscillation Control M3x317 This spgcigl Mis ON when the 14 axis has enabled
Status of 14t Axis the oscillation function and set movement command.
Oscillation Control M3x318 This spgcigl M is ON when the 15™ axis has enabled
Status of 15t Axis the oscillation function and set movement command.
Oscillation Control M3x319 This special M is ON when the 16" axis has enabled
Status of 16t Axis X the oscillation function and set movement command.
. This special M is ON when the X axis is homed, and
Axis Homed Status of | \13x320 | the controller's POS page shows the origin complete
X Axis symbol.
. This special M is ON when the Y axis is homed, and
Axis Homed Status of | 35321 | the controller's POS page shows the origin complete
Y Axis symbol.
. This special M is ON when the Z axis is homed, and
Axis Homed Status of | \13x322 | the controller's POS page shows the origin complete
Z Axis symbol.
. This special M is ON when the A axis is homed, and
Axis Homed Status of | 135323 | the controller's POS page shows the origin complete
A Axis symbol.
. This special M is ON when the B axis is homed, and
Axis Homed Status of | \13x324 | the controller's POS page shows the origin complete
B Axis symbol.
. This special M is ON when the C axis is homed, and
Axis Homed Status of | \13x325 | the controller's POS page shows the origin complete
C Axis symbol.
. This special M is ON when the U axis is homed, and
Axis Homed Status of | 135326 | the controller's POS page shows the origin complete
U Axis symbol.
. This special M is ON when the V axis is homed and
Axis Homed Status of | \13x327 | the controller's POS page shows the origin complete

V Axis

symbol.
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. This special M is ON when the W axis is homed, and
Axis Homed _Status of M3x328 | the controller's POS page shows the origin complete R
W Axis svmbol
ymbol.
. This special M is ON when the 10% axis is homed, and
Axis Homed Status of | 135329 | the controller's POS page shows the origin complete R
10 Axis
symbol.
. This special M is ON when the 11t axis is homed, and
Axis Homed Status of M3x330 | the controller's POS page shows the origin complete R
11t Axis svmbol
ymbol.
. This special M is ON when the 12t axis is homed, and
Axis Homed Status of | 135331 | the controller's POS page shows the origin complete R
12 Axis
symbol.
. This special M is ON when the 13" axis is homed, and
Axis Homed Status of | 135332 | the controller's POS page shows the origin complete R
13t Axis
symbol.
. This special M is ON when the 14" axis is homed, and
Axis Homed Status of | 135333 | the controller's POS page shows the origin complete R
14t Axis
symbol.
. This special M is ON when the 15 axis is homed, and
Axis Homed Status of | 135334 | the controller's POS page shows the origin complete R
15% Axis
symbol.
. This special M is ON when the 16™ axis is homed, and
Axis Homed Status of | 135335 | the controller's POS page shows the origin complete R
16" Axis
symbol.
Homing Finished M3x336 This special M is ON when the X axis has finished its R
Status of X Axis homing procedure.
Homing Finished M3x337 This special M is ON when the Y axis has finished its R
Status of Y Axis homing procedure.
Homing Finished M3x338 This special M is ON when the Z axis has finished its R
Status of Z Axis homing procedure.
Homing Finished M3x339 This special M is ON when the A axis has finished its R
Status of A Axis homing procedure.
Homing Finished M3x340 This special M is ON when the B axis has finished its R
Status of B Axis homing procedure.
Homing Finished M3x341 This special M is ON when the C axis has finished its R
Status of C Axis homing procedure.
Homing Finished M3x342 This special M is ON when the U axis has finished its R
Status of U Axis homing procedure.
Homing Finished M3x343 This special M is ON when the V axis has finished its R
Status of V Axis homing procedure.
Homing Finished M3x344 This special M is ON when the W axis has finished its R
Status of W Axis homing procedure.
Homing Finished M3x345 This special M is ON when the 10™ axis has finished R
Status of 10t Axis its homing procedure.
Homing Finished M3x346 This special M is ON when the 11™ axis has finished R
Status of 11t Axis its homing procedure.
Homing Finished M3x347 This special M is ON when the 12" axis has finished R
Status of 12t Axis its homing procedure.
Homing Finished M3x348 This special M is ON when the 13" axis has finished R
Status of 13t Axis its homing procedure.
Homing Finished M3x349 This special M is ON when the 14™ axis has finished R
Status of 14t Axis its homing procedure.
Homing Finished M3x350 This special M is ON when the 15™ axis has finished R
Status of 15 Axis its homing procedure.
Homing Finished M3x351 This special M is ON when the 16" axis has finished R
Status of 16t Axis its homing procedure.
X Axis at Origin M3x352 This special M is ON when the X axis's machine R
Position position is 0.
Y Axis at Origin M3x353 This special M is ON when the Y axis's machine R
Position position is 0.
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z A)Ss a.:. Origin M3x354 'Fl)'gissiﬁso[;eicsiaol M is ON when the Z axis's machine R
osition -
A A)SS e?tt' Origin M3x355 'Fl)'glssitisoaeicslaél M is ON when the A axis's machine R
osition -
B A)SS e?tt' Origin M3x356 'Fl)'glssitisoaeicslaél M is ON when the B axis's machine R
osition -
C A)I;is gtt_ Origin M3x357 'Fl)'gissiﬁso%eicsiaol M is ON when the C axis's machine R
osition -
u A)Ss att Origin M3x358 'Fl)'glissitiso[?]eicsiaol M is ON when the U axis's machine R
osition -
V A)SS e?tt' Origin M3x359 gglssitisori]eicsl%l M is ON when the V axis's machine R
osition -
W Al):()is att Origin M3x360 'Fl)'gissitisor;eicsia(\)l M is ON when the W axis's machine R
osition -
10t ,?)xislga_t Origin M3x361 'Fl)'gissitiso[;eicsiaol M is ON when the 10" axis's machine R
osition -
11t Pﬁxis.?t Origin M3x362 ggissitisori]eicsi%l M is ON when the 11t axis's machine R
osition -
. o : : : P :
12th Aﬁx's.?t Origin M3x363 'Fl)'gésitisop;]eic;%l M is ON when the 12" axis's machine R
osition -
13t ,?)xislga_t Origin M3x364 'Fl)'gissiﬁso[;eicsiaol M is ON when the 13" axis's machine R
osition -
14t ,?)xislga_t Origin M3x365 'Fl)'gissiﬁso[;eicsiaol M is ON when the 14" axis's machine R
osition -
. o : : : oo :
15th A,;XIS-?t Origin M3x366 'Fl)'gésitisop;]eic;%l M is ON when the 15" axis's machine R
osition -
16t ,‘;:\)xis.?t Origin M3x367 'FI)'SiSsiﬁsor:]eicsia(\)l M is ON when the 16" axis's machine R
osition -
X Axis Switch to MLC M3x432 This special M is ON when M2x432 is triggered, and R
Axis Finished the X axis has switched to MLC control mode.
Y Axis Switch to MLC M3x433 This special M is ON when M2x433 is triggered, and R
Axis Finished the Y axis has switched to MLC control mode.
Z Axis Switch to MLC M3x434 This special M is ON when M2x434 is triggered, and R
Axis Finished the Z axis has switched to MLC control mode.
A Axis Switch to MLC M3x435 This special M is ON when M2x435 is triggered, and R
Axis Finished the A axis has switched to MLC control mode.
B Axis Switch to MLC M3x436 This special M is ON when M2x436 is triggered, and R
Axis Finished the B axis has switched to MLC control mode.
C Axis Switch to MLC M3x437 This special M is ON when M2x437 is triggered, and R
Axis Finished the C axis has switched to MLC control mode.
U Axis Switch to MLC M3x438 This special M is ON when M2x438 is triggered, and R
Axis Finished the U axis has switched to MLC control mode.
V/ Axis Switch to MLC M3x439 This special M is ON when M2x439 is triggered, and R
Axis Finished the V axis has switched to MLC control mode.
W Axis Switch to MLC M3x440 This special M is ON when M2x440 is triggered, and R
Axis Finished the W axis has switched to MLC control mode.
10t Axis Switch to M3x441 This special M is ON when M2x441 is triggered, and R
MLC Axis Finished the 10™ axis has switched to MLC control mode.
11t Axis Switch to M3x442 This special M is ON when M2x442 is triggered, and R
MLC Axis Finished the 11t axis has switched to MLC control mode.
12t Axis Switch to M3x443 This special M is ON when M2x443 is triggered, and R
MLC Axis Finished the 12" axis has switched to MLC control mode.
13th Axis Switch to M3x444 This special M is ON when M2x444 is triggered, and R
MLC Axis Finished the 13 axis has switched to MLC control mode.
14t Axis Switch to M3x445 This special M is ON when M2x445 is triggered, and R

MLC Axis Finished

the 14" axis has switched to MLC control mode.
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15t Axis Switch to M3x446 This special M is ON when M2x446 is triggered, and R
MLC Axis Finished the 15" axis has switched to MLC control mode.
16t Axis Switch to M3x447 This special M is ON when M2x447 is triggered, and R
MLC Axis Finished the 16t axis has switched to MLC control mode.
This special M is ON when the X axis reaches the
X Axis Target Reached | \3x448 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x448 will be written to the
special M.
This special M is ON when the Y axis reaches the
Y Axis Target Reached | \13y449 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x449 will be written to the
special M.
This special M is ON when the Z axis reaches the
Z Axis Target Reached M3x450 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x450 will be written to the
special M.
This special M is ON when the A axis reaches the
A Axis Target Reached | p3xa51 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x451 will be written to the
special M.
This special M is ON when the B axis reaches the
B Axis Target Reached | 13,452 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x452 will be written to the
special M.
This special M is ON when the C axis reaches the
C Axis Target Reached | p3x453 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x453 will be written to the
special M.
This special M is ON when the U axis reaches the
U Axis Target Reached | \13x454 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x454 will be written to the
special M.
This special M is ON when the V axis reaches the
V Axis Target Reached | p3x455 target position. If the MLC is in speed que, then the R
(MLC Axis) speed represented by M3x455 will be written to the
special M.
. This special M is ON when the W axis reaches the
W Axis Target Maxase | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x456 will be written to the
(MLC Axis) special M.
101 Axis T ¢ This special M is ON when the 10" axis reaches the
Xis farge M3xas7 | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x457 will be written to the
(MLC Axis) special M.
11% Axis Target This special M is ON when the 11%" axis reaches the
XIS large Maxasg | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x458 will be written to the
(MLC Axis) special M.
12t Axis T ¢ This special M is ON when the 12t axis reaches the
Xis farge M3xasg | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x459 will be written to the
(MLC Axis) special M.
13 Asis Target This special M is ON when the 13" axis reaches the
XIS large Maxdeo | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x460 will be written to the
(MLC Axis) special M.
14 Axis T ¢ This special M is ON when the 14" axis reaches the
Xis farge M3xagq | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x461 will be written to the
(MLC Axis) special M.
150 Axis Target This special M is ON when the 15" axis reaches the
XIS large Maxdez | targetposition. If the MLC is in speed mode, then the R
Reached speed represented by M3x462 will be written to the
(MLC Axis)
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Function Name Special M Description Device
A This special M is ON when the 16" axis reaches the
167 Axis Target M3axdes | target position. If the MLC is in speed mode, then the R
Reached speed represented by M3x463 will be written to the
(MLC Axis) special M.
. . This special M is ON when the X axis is in motion, R
X Axis Is Moving M3x464 regardless of the type of mode.
. . This special M is ON when the Y axis is in motion, R
Y Axis Is Moving M3x465 regardless of the type of mode.
. . This special M is ON when the Z axis is in motion, R
Z Axis Is Moving M3x466 regardless of the type of mode.
. . This special M is ON when the A axis is in motion, R
A Axis Is Moving M3xa67 regardless of the type of mode.
. . This special M is ON when the B axis is in motion, R
B Axis Is Moving M3x468 regardless of the type of mode.
. . This special M is ON when the C axis is in motion, R
C Axis Is Moving M3x469 regardless of the type of mode.
. ) This special M is ON when the U axis is in motion, R
U Axis Is Moving M3x470 regardless of the type of mode.
. . M3x471 This special M is ON when the V axis is in motion, R
V Axis Is Moving regardless of the type of mode.
. . M3x472 This special M is ON when the W axis is in motion, R
W Axis Is Moving regardless of the type of mode.
. ) This special M is ON when the 10" axis is in motion, R
10" Axis Is Moving M3xa73 regardless of the type of mode.
. . This special M is ON when the 11™ axis is in motion, R
11 Axis Is Moving M3xa74 regardless of the type of mode.
. . This special M is ON when the 12t axis is in motion, R
12" Axis Is Moving M3x475 regardless of the type of mode.
. ) This special M is ON when the 13" axis is in motion, R
13" Axis Is Moving M3x476 regardless of the type of mode.
. ) This special M is ON when the 14" axis is in motion, R
14" Axis Is Moving M3xar7 regardless of the type of mode.
. . This special M is ON when the 15™ axis is in motion, R
15 Axis Is Moving M3x478 regardless of the type of mode.
. ) This special M is ON when the 16" axis is in motion, R
16" Axis Is Moving M3xa79 regardless of the type of mode.
. . This special M is ON when the X axis is moving in the R
X Axis Moving Forward | M3x480 positive direction.
. ) This special M is ON when the Y axis is moving in the R
Y Axis Moving Forward ~ M3x481 positive direction.
. ) This special M is ON when the Z axis is moving in the R
Z Axis Moving Forward | M3x482 positive direction.
. . This special M is ON when the A axis is moving in the R
A Axis Moving Forward | M3x483 positive direction.
. ) This special M is ON when the B axis is moving in the R
B Axis Moving Forward | M3x484 positive direction.
. ) This special M is ON when the C axis is moving in the R
C Axis Moving Forward | M3x485 positive direction.
. ) This special M is ON when the U axis is moving in the R
U Axis Moving Forward | M3x486 positive direction.
. . This special M is ON when the V axis is moving in the R
V Axis Moving Forward | M3x487 positive direction.
W Axis Moving M3x488 This special M is ON when the W axis is moving in the R
Forward positive direction.
10t Axis Moving M3x489 This special M is ON when the 10t axis is moving in R
Forward the positive direction.
11t Axis Moving M3x490 This special M is ON when the 11t axis is moving in R
Forward the positive direction.
12t Axis Moving M3x491 This special M is ON when the 12" axis is moving in R
Forward the positive direction.
13t Axis Moving M3x492 This special M is ON when the 13™ axis is moving in R
Forward the positive direction.
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Function Name Special M Description Device
14t Axis Moving M3x493 This special M is ON when the 14™ axis is moving in R

Forward the positive direction.
15t Axis Moving M3x494 This special M is ON when the 15" axis is moving in R
Forward the positive direction.
16t Axis Moving M3x495 This special M is ON when the 16" axis is moving in R
Forward the positive direction.
X Axis Moving M3x496 This special M is ON when the X axis is moving in the R
Backward negative direction.
Y Axis Moving M3x497 This special M is ON when the Y axis is moving in the R
Backward negative direction.
Z Axis Moving M3x498 This special M is ON when the Z axis is moving in the R
Backward negative direction.
A Axis Moving M3x499 This special M is ON when the A axis is moving in the R
Backward negative direction.
B Axis Moving M3x500 This special M is ON when the B axis is moving in the R
Backward negative direction.
C Axis Moving M3x501 This special M is ON when the C axis is moving in the R
Backward negative direction.
U Axis Moving M3x502 This special M is ON when the U axis is moving in the R
Backward negative direction.
V Axis Moving M3x503 This special M is ON when the V axis is moving in the R
Backward negative direction.
W Axis Moving M3x504 This special M is ON when the W axis is moving in the R
Backward negative direction.
10t Axis Moving M3x505 This special M is ON when the 10™" axis is moving in R
Backward the negative direction.
11t Axis Moving M3x506 This special M is ON when the 11™ axis is moving in R
Backward the negative direction.
12t Axis Moving M3x507 This special M is ON when the 12" axis is moving in R
Backward the negative direction.
13t Axis Moving M3x508 This special M is ON when the 13" axis is moving in R
Backward the negative direction.
14t Axis Moving M3x509 This special M is ON when the 14™ axis is moving in R
Backward the negative direction.
15t Axis Moving M3x510 This special M is ON when the 15" axis is moving in R
Backward the negative direction.
16t Axis Moving M3x511 This special M is ON when the 16™ axis is moving in R
Backward the negative direction.
) . In the lathe system, this special M is ON when the X
Diameter or Radius M3x512 | axis is in the diameter mode or OFF when it is in the R
Mode of X Axis radius mode.
. . In the lathe system, this special M is ON when the Y
Diameter or Radius M3x513 | axis is in the diameter mode or OFF when it is in the R
Mode of Y Axis radius mode.
) . In the lathe system, this special M is ON when the Z
Diameter or Radius M3x514 | axis is in the diameter mode or OFF when it is in the R
Mode of Z Axis radius mode.
) . In the lathe system, this special M is ON when the A
Diameter or Radius M3x515 | axis is in the diameter mode or OFF when it is in the R
Mode of A Axis radius mode.
. . In the lathe system, this special M is ON when the B
Diameter or Radius M3x516 | axis is in the diameter mode or OFF when it is in the R
Mode of B Axis radius mode.
) . In the lathe system, this special M is ON when the C
Diameter or Radius M3x517 | axis is in the diameter mode or OFF when it is in the R
Mode of C Axis radius mode.
. . In the lathe system, this special M is ON when the U
Diameter or Radius M3x518 | axis is in the diameter mode or OFF when it is in the R
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Function Name Special M Description Device
. . In the lathe system, this special M is ON when the V
Diameter or Radius M3x519 | axis is in the diameter mode or OFF when it is in the R
Mode of V Axis radius mode.
) . In the lathe system, this special M is ON when the W
Diameter or Radius M3x520 | axis is in the diameter mode or OFF when it is in the R
Mode of W Axis radius mode.
. : In the lathe system, this special M is ON when the 10"
Diameter or ‘Ead',us M3x521 | axis is in the diameter mode or OFF when it is in the R
Mode of 107 Axis radius mode.
) ) In the lathe system, this special M is ON when the 11t
Diameter or tﬁad',us M3x522 | axis is in the diameter mode or OFF when it is in the R
Mode of 11% Axis radius mode.
) . In the lathe system, this special M is ON when the 12t
Diameter or Ead',us M3x523 | axis is in the diameter mode or OFF when it is in the R
Mode of 127 Axis radius mode.
. : In the lathe system, this special M is ON when the 13"
Diameter or ‘Ead',us M3x524 | axis is in the diameter mode or OFF when it is in the R
Mode of 13™ Axis radius mode.
) . In the lathe system, this special M is ON when the 14t
Diameter or tﬁad',us M3x525 | axis is in the diameter mode or OFF when it is in the R
Mode of 14™ Axis radius mode.
. : In the lathe system, this special M is ON when the 15"
Diameter or ‘Ead',us M3x526 | axis is in the diameter mode or OFF when it is in the R
Mode of 15T Axis radius mode.
) ) In the lathe system, this special M is ON when the 16"
Diameter or tﬁad',us M3x527 | axis is in the diameter mode or OFF when it is in the R
Mode of 16™ Axis radius mode.
1st Spindle Speed M3x704 This special M is ON when the 15! spindle's speed R
Reach reaches the target value.
. This special M is ON when the 15! spindle's speed
1%t Spindle Zero Speed | M3x705 |~ oS oo, R
1st Spindle Target M3x706 This speci.all M is ON when the 1%t spindle reaches the R
Reach target position.
1st Spindle Is in The M3x707 This_special M is ON when the 15 spindle is executing R
Rigid Tapping the rigid tapping.
1st Spindle Is in M3x709 This special M is ON when the 15t spindle is switching R
Position Axis Mode from S axis to C axis.
. . - g .
15t Spindle Ready M3x710 Igles special M is ON when the 1%t spindle is ready to R
2 Spindle Speed M3x720 This special M is ON when the 2" spindle's speed R
Reach reaches the target value.
2 Spindle Zero M3x721 This special M is ON when the 2" spindle's speed R
Speed reaches zero.
2nd Spindle Target M3x722 This special M is ON when the 2" spindle reaches the R
Reach target position.
2" Spindle Is in The M3x723 This.special M is ON when the 2" spindle is executing R
Rigid Tapping the rigid tapping.
2nd Spindle Is in M3x725 This special M is ON when the 2" spindle is switching R
Position Axis Mode from S axis to C axis.
. . - T -
2n Spindle Ready M3x726 Igles special M is ON when the 2"? spindle is ready to R
31 Spindle Speed M3x736 This special M is ON when the 3™ spindle's speed R
Reach reaches the target value.
) This special M is ON when the 3™ spindle's speed
3" Spindle Zero Speed | M3x737 | Lo Sero. R
3 Spindle Target M3x738 This special M is ON when the 3" spindle reaches the R
Reach target position.
34 Spindle Is in The M3x739 This'special M is ON when the 3™ spindle is executing R
Rigid Tapping the rigid tapping.
3 Spindle Is in M3x741 This special M is ON when the 3™ spindle is switching R
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Function Name Special M Description Device
This special M is ON when the 3" spindle is ready to
34 Spindle Ready M3x742 | e P P y R
. H : H th ; '
4th Spg:;i,?peed M3x752 'rl'ehaihsepsei;r:ael gr'gse?\',\lam?n the 4™ spindle's speed R
. This special M is ON when the 4" spindle's speed
4" Spindle Zero Speed | M3xX753 | o ero. R
4th Sp|i_\r’1dle hTarget M3x754 g;igse?:)%(;ii?ilo,\rf is ON when the 4™ spindle reaches the R
eac .
4th SPif‘dle Is i'n The M3x755 This_special M is ON when the 4™ spindle is executing R
Rigid Tapping the rigid tapping.
) ) . . - PP - o
P4trjt-SpIT|? |:/Imd M3x757 ;I;g:]s1 sSp:)ci::It(l\)/lésa())dl\sl when the 4™ spindle is switching R
osition Axis Mode -
This special M is ON when the 4 spindle is ready to
4" Spindle Ready | M3x758 5 °P P Y R
5t Sp|i_\r’1dle hSpeed M3x768 ;I;h;i hsgse;izl ’!\:rigse(t)\'/\lal\ﬁzen the 5™ spindle's speed R
eac .
. This special M is ON when the 5" spindle's speed
5% Spindle Zero Speed | M3x769 | Lo ero. R
5% Spindle Positioning | p3x770 This special M is ON when the 5" spindle reaches the R
Control target position.
5th Spipdle Is i.n The M3x771 This'special M is ON when the 5" spindle is executing R
Rigid Tapping the rigid tapping.
Switching C / S Axis of This special M is ON when the 5 spindle is switching R
5th Lathe Spindle M3x773 from S axis to C axis
This special M is ON when the 5™ spindle is ready to
5th Spindle Ready M3x774 e P P y R
6t Spindle Speed M3x784 This special M is ON when the 6" spindle's speed R
Reach reaches the target value.
: This special M is ON when the 6" spindle's speed
6" Spindle Zero Speed | M3x785 | o e, R
: i i i th api
6th Spgldle t;l'arget M3x786 ;I'ar:s;%%c;iat\ilol\él is ON when the 6" spindle reaches the R
eac .
; ; . . - PP - -
gth gpl-rl,d!ﬁ Is in The M3x787 ;I;]rzsriz?dei;:r\)lpl\illnés ON when the 6" spindle is executing R
igid Tapping -
; 6ﬁjt-SpiTX|-e I:Aind M3x789 1:';2::1 sspg)ci::Itlc\)/lci:sa())(g when the 6™ spindle is switching R
osition Axis Mode -
This special M is ON when the 6" spindle is ready to
6" Spindle Ready | M3x790 5P P Y R
. H : H th ; '
7th Spg:;i,?peed M3x800 'rl'ehaihsepsei;r:ael gr'gse?\',\lam?n the 7™ spindle's speed R
. This special M is ON when the 71" spindle's speed
7" Spindle Zero Speed | M3x801 | o ro. R
7t Sp|i_\r’1dle hTarget M3x802 g;igse?:)%(;ii?ilo,\rf is ON when the 7% spindle reaches the R
eac .
; ; ; . - - - -
7th gpl-rl,d!ﬁ Is in The M3x803 ;I;]rgsriz?de%%lpl\illnés ON when the 7™ spindle is executing R
igid Tapping -
) ) . . - - - o
; 7trjt-SplT|? |:/Imd M3x805 ]'cl;2|ns1 sspz)cz::lt(l\)/lésa())(il\sl when the 7™ spindle is switching R
osition Axis Mode -
This special M is ON when the 7" spindle is ready to
7" Spindle Ready | M3x806 5P P Y R
8t Sp|i_\r’1dle hSpeed M3x816 :;eheiihsgse;il {\;Irigse(t)\l/\lalvl\jzen the 8" spindle's speed R
eac .
. This special M is ON when the 8" spindle's speed
8™ Spindle Zero Speed | M3x817 |~ Lo ero. R
gt Spgldle r']l'arget M3x818 ;f;se?r:)%c;iiat\ilol\rlll is ON when the 8™ spindle reaches the R
eac .
gth Spipdle Is i.n The M3x819 This'special M is ON when the 8" spindle is executing R
Rigid Tapping the rigid tapping.
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Function Name Special M Description Device
8t Spindle Is in M3x821 This special M is ON when the 8™ spindle is switching R
Position Axis Mode from S axis to C axis.
: . . T— .
8 Spindle Ready M3x822 I::es special M is ON when the 8" spindle is ready to R

49



Special Memory Appendix B
B.2.3 List of special D (MLC to system)
B.2.3.1 D20000 to D28999
Function IR Description Device Type Range
Name D
Setting the current NC channel for
the controller and screen interface.
When the value is 1, it means the
NC Channel system is using and showing NC . -
Selection D20000 channel 1; when the value is 2, it RIW Decimal 0~65535
means the system is using and
showing NC channel 2, and so
forth.
Spindle
Ogﬁ;%% D20160 | When the spindle is in EtherCAT RMW | Decimal | -1,000 ~+1,000
Output Port 1 mode, users can use this special D
register to output the analog
Spindle voltage.
Analog | ppo161 | Unit: 0.01V. RW | Decimal | -1,000 ~+1,000
Voltage
Output Port 2
15t Remote nggg?
Module D20202 R/W | Decimal 0 ~ 65,535
Output D20203
2" Remote D20204
Module ngggg R/W Decimal 0~ 65,535
Output
P ngggg For conn_ecfted. modules that do not
3 Remote D20209 include digital input/output (DI/O), '
Module D20210 | the system will set the R/W Decimal 0~ 65,535
Output D20211 arrangement order according to
D20212 the EtherCAT module, and will set
4th Remote D20213 the special D module with the .
Module D20214 | SPecial D based on the connection R/W | Decimal 0 ~ 65,535
Output D20215 order (such as analog modules).
D20216 After t.he remote modules get these
5th Remote D20217 data, it will output the results as
Module D20218 transferred data. R/W Decimal 0~ 65,535
Output D20219 Taking the first module as an
D20220 example, D20200 corresponds to
6th Remote D20221 the first set of values on the
Module D202 | Module, D20201 corresponds to R/W | Decimal 0~ 65,535
Output D20223 the second set of values on the
D20224 module, and so forth.
7t Remote
Module ngggg R/W Decimal 0~ 65,535
Output | p20227
8t Remote ngggg
Module D20230 R/W | Decimal 0 ~ 65,535
Output | p20231
This special D is for NC channels
to switch to different operation
modes.
0: AUTO
1: EDIT
NC Mode | ppx000 | 2: MDI RW | Decimal 0~7
Switching 3: MPG
4: JOG
5: RAPID
6: INC
7: HOME
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Function
Name

Special
D

Description Device

Type

Range

Feed Rate
Percentage

D2x002

Setting for feed rate percentage of
NC program speed.

Unit: %

Ex: When the NC program speed
is 1000 mm/min and this D2x002 is
50, this means the NC system will
execute the axes interpolation
speed as 1000 x 50% = 500
mm/min.

R/W

Decimal

0~150

Rapid Speed
Percentage

Speed
Override for
JOG and INC

1st MPG Axes
Selection

1St MPG
Ratio
Selection

51

D2x004

D2x006

D2x008

D2x009

Setting NC rapid speed percentage
for GO0 command.

Unit: %

Ex: When the NC rapid speed
[N1.030] is 6000 mm/min and this
D2x004 is 50, this means the NC
system will execute the axes rapid
speed as 6000 x 50% = 3000
mm/min.

Setting JOG and INC speed.
When the system is in JOG or INC
mode, it will take two different
mode types to determine the
moving speed. If the JOG speed
mode [N1.011 Bit26] is set as 0,
the system will take the JOG
maximum speed [N2.030] and
then multiply this the value in this
special D (unit: %) as the JOG
moving speed.

If the JOG speed mode [N1.011
Bit26] is set as 1, the system will
take the value of this special D as
the JOG moving speed directly.
The unit of this special D will refer
to parameter axes control type
[N2.001].

N2.001

Bit 2~4 (Linear axis)
Bit2~4 | Bit11=0
gi‘;’t)ary Bit 11 = 1
This special D is for the NC system
to switch the 15t MPG axis in MPG
mode.
0: X axis
1: Y axis
2: Z axis
3: A axis

R/W

R/W

Unit
mm/min

Deg/min
RPM

R/W

15: 16" axis

This special D is for the NC system
to switch the 15t MPG axis moving
ratio, which can be 1, 10 or 100.
The system will take the unit
setting [N9.013] as the smallest
movement and then multiply it by
this ratio to derive the final
movement on each scale of the
MPG hand wheel.

Ex: When D2x009 is 1 and the unit
setting [N9.013] is 0.001, with 3
decimal places, the minimum
movement of the MPG hand wheel
will be 0.001 x 1 =0.001 mm.

R/W

Decimal

Decimal

Decimal

Decimal

0 ~ 65,535

Percentage
Mode 0 ~ 100

Constant Mode
0~ 65,535

0~15

0 ~ 65,535
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Function
Name

Special
D

Description Device

Type

Range

2 MPG
Axes
Selection

2" MPG
Ratio
Selection

39 MPG Axes
Selection

D2x010

D2x011

D2x012

This special D is for the NC system

to switch the 2" MPG axis in MPG

mode.

0: X axis

1: Y axis

2: Z axis

3: A axis RIW
15: 16 axis

*Set M20024 [Enable 3 MPG
Control] to ON to enable this
function.

This special D is for the NC system
to switch the 2" MPG axis moving
ratio, which can be 1, 10 or 100.
The system will take the unit
setting [N9.013] as the smallest
movement and then multiply it by
this ratio to derive the final
movement on each scale of the
MPG hand wheel.

Ex: When D2x009 is 1 and the unit
setting [N9.013] is 0.001, with 3
decimal places, the minimum
movement of the MPG hand wheel
will be 0.001 x 1 =0.001 mm.

*Set M20024 [Enable 3 MPG
Control] to ON to enable this
function.

This special D is for the NC system
to switch the MPG axis in the 3
MPG mode.

0: X axis

1: Y axis

2: Z axis

3: A axis

R/W

R/W

15: 16t axis

*Set M20024 [Enable 3 MPG
Control] to ON to enable this
function.

Decimal

Decimal

Decimal

0~15

0 ~ 65,535

0~15

34 MPG
Ratio
Selection
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D2x013

This special D is for the NC system
to switch the 3 MPG axis moving
ratio, which can be 1, 10 or 100.
The system will take the unit
setting [N9.013] as the smallest
movement and then multiply it by
this ratio to derive the final
movement on each scale of the
MPG hand wheel.

Ex: When D2x009 is 1 and the unit
setting [N9.013] is 0.001, with 3
decimal places, the minimum
movement of the MPG hand wheel
will be 0.001 x 1 =0.001 mm.

*Set M20024 [Enable 3 MPG
Control] to ON to enable this
function.

R/W

Decimal

0 ~ 65,535
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Function Slpesiel Description Device Type Range
Name D
When the NC system is in INC
mode and the JOG motion trigger
special M (M2x384 ~ M2x415) is
enabled, the system will take this
Axes special D and then multiply the unit 0
Movement in D2x014 tsaert\ct;lgtgnEg\?e?:gE]tto derive the R/W Decimal 4,294,967,295
INC Mode Ex: When D2x014 is 1234 and unit
setting [N9.013] is 0.001, with 3
decimal places, the axes will move
1.234 mm every time the special M
of JOG motion trigger enabled.
Setting the Robot’'s coordinate
Robot’s system when the system is in
Coordinate manual mode.
System D2x016 | 0: Not using coordinate manual R/W | Decimal 0~6
Switch in mode
Manual Mode 1 ~ 6: corresponding to G54 ~
G59.

, Setting the Robot’s tool offset 0~N
Robot’s Tool system when the system is in N will be based
System D2x017 | manual mode. R/W | Decimal on NO.408 ~

Switch in 0: Not using tool offset NO.411
Manual Mode 1 ~ N: corresponds to tool number )
When the axes oscillation control
Axes D2x01g | [M2x264]is enabled, the activated -2,147,483,648
Oscillation D2x019 | @Xes will oscillate based on the R/W Float ~
Amplitude amplitude here. +2,147,483,647
Unit: mm
When the axes oscillation control
Axes D2x020 [M2x264] i_s enab!ed, the system 2,147 483,648 ~
Oscnlat.lon D2x021 v_v|II take this speglal D as the cycle R/W Float +2,147 483,647
Cycle Time time for each oscillation command.
Unit: ms
The oscillation axes use this 16-bit
special D as the mask to determine
whether to enable the function on
Oscillation | poygop | €3Ch Specific axis. . RW | Decimal =~ 0~65535
Axes Enable For example, if this set to 5, it
means the X and Z axes will both
have their oscillation function
activated.
Setting for axes oscillation wave
Axes type.
Oscillation | D2x023 2f t?}t:rérﬁat;?/r;.as middle position R/W | Decimal 0~1
Wave Type 1: Start position as base position
(max or min) of the SIN wave.
) Write the 15! spindle’s speed 0~
1< Spindle | D2x024 through the special D (in R/W | Decimal
Speed D2x025 |, cordance with M2x710). 4,294,967,295
Setting the spindle’s speed ratio.
Ex: When the program speed is
1st Spindle D2x026 S$1000 and this specia] D is 30, RIW Decimal 0~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1034
15t Spindle BN0.1?;11 .1Ei<h: Whe? this .silpecﬁL
Gseal" Ratio D2x027 1S‘|Ss§i?1d|(e)> to 1S?gsey:r?wh\l:n tisset KW | Decimal  0-65535
election

to 2, it will be in 2" gear, and so
forth.

53



Special Memory Appendix B
Function Slpesiel Description Device Type Range
Name D
: Write the 2™ spindle’s speed -
2" Spindle Bg’%g? through the special D (in RW | Decimal | 4 2940967 295
Speed X accordance with M2x726). ey
Setting the spindle’s speed ratio.
Ex: When the program speed is
2nd Spindle D2x032 S$1000 and this specia] D is 30, RIW Decimal 0~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1084
27 Spindle ~ N0.1091.1Ex: When this §pecial
Gear Ratio | D21033 g b b S RW | Decimal | 0~ 65,533
Selection set to 2, it will be in 2" gear, and
so forth.
Tool Number Write the tool number through the
Tool D2x036 | special D R/W | Decimal 0~ 65,535
Magazine 1 (in accordance with N1.010).
Standby Tool Write the standby tool number
Number | p2x037 | through the special D RW | Decimal | 0~65535
Tool (in accordance with N1.010).
Magazine 1
Command Write the command tool number
Tool Number | poyx038 | through the special D RW | Decimal 0 ~ 65,535
Tool (in accordance with N1.010).
Magazine 1
Tool Number Write the tool number through the
Tool D2x042 | special D R/W | Decimal 0~65535
Magazine 2 (in accordance with N1.010).
Standby Tool Write the standby tool number
Number D2x043 | through the special D RW | Decimal 0 ~ 65,535
Tool (in accordance with N1.010).
Magazine 2
Command Write the command tool number
Tool Number | p2y044 | through the special D RW | Decimal | 0~65535
Tool (in accordance with N1.010).
Magazine 2
Specify the macro call function’s O
macro file number, such as O9xxx.
1st Macro Call Ex: When this special D is written
Macro D2x064 | to K9100 and the 15t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x032, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
2nd Macro Ex: When this special D is written
Call Macro | D2x065 | to K9100 and the 2" macro call is R/W | Decimal 1~65,535
Number triggered with special M2x033, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
3rd Macro Call Ex: When this special D is written
Macro D2x066 | to K9100 and the 3 macro call is R/W | Decimal 1~65,535
Number triggered with special M2x034, the
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Name D
Specify the macro call function’s O
macro file number, such as O9xxx.
4t Macro Call Ex: When this special D is written
Macro D2x067 | to K9100 and the 4t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x035, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
5th Macro Call Ex: When this special D is written
Macro D2x068 | to K9100 and the 5t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x036, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
6t Macro Call Ex: When this special D is written
Macro D2x069 | to K9100 and the 6t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x037, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
7th Macro Call Ex: When this special D is written
Macro D2x070 | to K9100 and the 7t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x038, the
NC system will execute the 09100
program.
Specify the macro call function’'s O
macro file number, such as O9xxx.
8th Macro Call Ex: When this special D is written
Macro D2x071 | to K9100 and the 8t macro call is R/W | Decimal 1~65,535
Number triggered with special M2x039, the
NC system will execute the 09100
program.
Specify the macro call function’'s O
macro file number, such as O9xxx.
oth Macro Call Ex: When this special D is written
Macro D2x072 | to K9100 and the 9% macro call is R/W | Decimal 1~65,535
Number triggered with special M2x040, the
NC system will execute the 09100
program.
Specify the macro call function’'s O
macro file number, such as O9xxx.
10t Macro Ex: When this special D is written
Call Macro | D2x073 | to K9100 and the 10" macrocallis | R/W | Decimal 1~65,535
Number triggered with special M2x041, the
NC system will execute the 09100
program.
Specify the macro call function’'s O
macro file number, such as O9xxx.
11th Macro Ex: When this special D is written
Call Macro | D2x074 | to K9100 and the 11" macro callis | R/W | Decimal 1~65,535
Number triggered with special M2x042, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
12th Macro Ex: When this special D is written
Call Macro | D2x075 | to K9100 and the 12" macro callis | R/W | Decimal 1~65,535
Number triggered with special M2x043, the
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Name D
Specify the macro call function’s O
macro file number, such as O9xxx.
13th Macro Ex: When this special D is written
Call Macro | D2x076 | to K9100 and the 13" macro callis | R/W | Decimal 1~65,535
Number triggered with special M2x044, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
14t Macro Ex: When this special D is written
Call Macro | D2x077 | to K9100 and the 14" macro callis | R/W | Decimal 1~65,535
Number triggered with special M2x045, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
15t Macro Ex: When this special D is written
Call Macro | D2x078 | to K9100 and the 15" macro callis | R/W | Decimal 1~65,535
Number triggered with special M2x046, the
NC system will execute the 09100
program.
Specify the macro call function’s O
macro file number, such as O9xxx.
16t Macro Ex: When this special D is written
Call Macro | D2x079 | to K9100 and the 16" macrocallis | R/W | Decimal 1~65,535
Number triggered with special M2x047, the
NC system will execute the 09100
program.
The system will move data from
MLCtoNC | pox128 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 1 #25128.
The system will move data from
this special D to NC variable
#25129.
MLQ to NC D2x129 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 2 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
MLCtoNC | pax130 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 3 #25130.
The system will move data from
this special D to NC variable
#25131.
MLQ to NC D2x131 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 4 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
MLCtoNC | poy132 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 5 #25132.
The system will move data from
this special D to NC variable
#25133.
MLQ to NC D2x133 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 6 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
'\\"/';ﬁatgle“? D2x134 | this special D to NC variable RW | Decimal 0 ~ 65,535
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Function Special

Narne D Description Device Type Range

The system will move data from
this special D to NC variable
#25135.

MLC to NC D2x135 *Bqth this special D anq the
Variable 8 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy136 | this special D to NC variable RW | Decimal | 0~65535
Variable 9 #25136.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25137.

MLC to NC D2x137 *Bqth this special D anq the
Variable 10 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC toNC | pox138 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 11 #25138.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25139.

MLC to NC D2x139 *Bqth this special D anq the
Variable 12 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | p2x140 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 13 #25140.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25141.

MLC to NC D2x141 *Bqth this special D anq the
Variable 14 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox142 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 15 #25142.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25143.

MLC to NC D2x143 *Bqth this special D anq the
Variable 16 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox144 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 17 #25144.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25145.

MLC to NC D2x145 *Bqth this special D anq the
Variable 18 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W Decimal 0~ 65,535

57



Special Memory

Appendix B

B-58

Function
Name

Special
D

Description Device

Type

Range

MLC to NC
Variable 19

MLC to NC
Variable 20

MLC to NC
Variable 21

D2x146

D2x147

D2x148

The system will move data from

this special D to NC variable R/W
#25146.

The system will move data from
this special D to NC variable
#25147.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25148.

R/W

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 22

D2x149

The system will move data from
this special D to NC variable
#25149.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0~ 65,535

MLC to NC
Variable 23

MLC to NC
Variable 24

MLC to NC
Variable 25

MLC to NC
Variable 26

MLC to NC
Variable 27

D2x150

D2x151

D2x152

D2x153

D2x154

The system will move data from

this special D to NC variable R/W
#25150.

The system will move data from
this special D to NC variable
#25151.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25152.

The system will move data from
this special D to NC variable
#25153.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25154.

R/W

R/W

Decimal

Decimal

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

0 ~ 65,535

0~ 65,535

MLC to NC
Variable 28

D2x155

The system will move data from
this special D to NC variable
#25155.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 29

MLC to NC
Variable 30

D2x156

D2x157

The system will move data from

this special D to NC variable R/W
#25156.

The system will move data from
this special D to NC variable
#25157.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

Decimal

0 ~ 65,535

0 ~ 65,535
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The system will move data from
MLCtoNC | pox158 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 31 #25158.

The system will move data from
this special D to NC variable
#25159.

MLC to NC D2x159 *Bqth this special D anq the
Variable 32 variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC to NC | pox160 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 33 #25160.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25161.

MLC to NC D2x161 *Bqth this special D anq the
Variable 34 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy162 | this special D to NC variable RW | Decimal | 0~65535
Variable 35 #25162.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25163.

MLC to NC D2x163 *Bqth this special D anq the
Variable 36 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy164 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 37 #25164.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25165.

MLC to NC D2x165 *Bqth this special D anq the
Variable 38 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
MLCtoNC | pox166 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 39 #25166.

The system will move data from
this special D to NC variable
#25167.

MLC to NC D2x167 *Bqth this special D anq the
Variable 40 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy168 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 41 #25168.

R/IW Decimal 0 ~ 65,535

R/W Decimal 0~ 65,535
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Name

Special
D

Description Device

Type

Range

MLC to NC
Variable 42

D2x169

The system will move data from
this special D to NC variable
#25169.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 43

MLC to NC
Variable 44

MLC to NC
Variable 45

D2x170

D2x171

D2x172

The system will move data from

this special D to NC variable R/W
#25170.

The system will move data from
this special D to NC variable
#25171.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25172.

R/W

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 46

D2x173

The system will move data from
this special D to NC variable
#25173.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0~ 65,535

MLC to NC
Variable 47

MLC to NC
Variable 48

MLC to NC
Variable 49

MLC to NC
Variable 50

D2x174

D2x175

D2x176

D2x177

The system will move data from

this special D to NC variable R/W
#25174.

The system will move data from
this special D to NC variable
#25175.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25176.

The system will move data from
this special D to NC variable
#25177.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

R/W

Decimal

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 51

D2x178

The system will move data from
this special D to NC variable R/W
#25178.

Decimal

0 ~ 65,535

MLC to NC
Variable 52

D2x179

The system will move data from
this special D to NC variable
#25179.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 53

D2x180

The system will move data from
this special D to NC variable R/W
#25180.

Decimal

0 ~ 65,535
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The system will move data from
this special D to NC variable
#25181.

MLC to NC D2x181 *Bqth this special D anq the
Variable 54 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy182 | this special D to NC variable RW | Decimal | 0 ~65535
Variable 55 #25182.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25183.

MLC to NC D2x183 *Bqth this special D anq the
Variable 56 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox184 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 57 #25184.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25185.

MLC to NC D2x185 *Bqth this special D anq the
Variable 58 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox186 | this special D to NC variable RW | Decimal | 0~65535
Variable 59 #25186.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25187.

MLC to NC D2x187 *Bqth this special D anq the
Variable 60 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC to NC | pox188 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 61 #25188.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25189.

MLC to NC D2x189 *Bqth this special D anq the
Variable 62 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
MLCtoNC | p2x190 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 63 #25190.

The system will move data from
this special D to NC variable
#25191.

MLC to NC D2x191 *Bqth this special D anq the
Variable 64 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/IW Decimal 0 ~ 65,535

R/W Decimal 0~ 65,535
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Special
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MLC to NC
Variable 65

MLC to NC
Variable 66

MLC to NC
Variable 67

D2x192

D2x193

D2x194

The system will move data from

this special D to NC variable R/W
#25192.

The system will move data from
this special D to NC variable
#25193.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25194.

R/W

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 68

D2x195

The system will move data from
this special D to NC variable
#25195.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0~ 65,535

MLC to NC
Variable 69

MLC to NC
Variable 70

MLC to NC
Variable 71

MLC to NC
Variable 72

MLC to NC
Variable 73

D2x196

D2x197

D2x198

D2x199

D2x200

The system will move data from

this special D to NC variable R/W
#25196.

The system will move data from
this special D to NC variable
#25197.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25198.

The system will move data from
this special D to NC variable
#25199.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25200.

R/W

R/W

Decimal

Decimal

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

0 ~ 65,535

0~ 65,535

MLC to NC
Variable 74

D2x201

The system will move data from
this special D to NC variable
#25201.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 75

MLC to NC
Variable 76

D2x202

D2x203

The system will move data from

this special D to NC variable R/W
#25202.

The system will move data from
this special D to NC variable
#25203.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

Decimal

0 ~ 65,535

0 ~ 65,535
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Narne D Description Device Type Range

The system will move data from
MLCtoNC | p2x204 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 77 #25204.

The system will move data from
this special D to NC variable
#25205.

MLC to NC D2x205 *Bqth this special D anq the
Variable 78 variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC to NC | pox206 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 79 #25206.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25207.

MLC to NC D2x207 *Bqth this special D anq the
Variable 80 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC toNC | poxo08 | this special D to NC variable RW | Decimal | 0~65535
Variable 81 #25208.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#252009.

MLC to NC D2x209 *Bqth this special D anq the
Variable 82 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox210 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 83 #25210.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25211.

MLC to NC D2x211 *Bqth this special D anq the
Variable 84 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
MLCtoNC | pox212 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 85 #25212.

The system will move data from
this special D to NC variable
#25213.

MLC to NC D2x213 *Bqth this special D anq the
Variable 86 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | poy214 | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 87 #25214.

R/IW Decimal 0 ~ 65,535

R/W Decimal 0~ 65,535
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Name

Special
D
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Range

MLC to NC
Variable 88

D2x215

The system will move data from
this special D to NC variable
#25215.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 89

MLC to NC
Variable 90

MLC to NC
Variable 91

D2x216

D2x217

D2x218

The system will move data from

this special D to NC variable R/W
#25216.

The system will move data from
this special D to NC variable
#25217.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25218.

R/W

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 92

D2x219

The system will move data from
this special D to NC variable
#25219.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0~ 65,535

MLC to NC
Variable 93

MLC to NC
Variable 94

MLC to NC
Variable 95

MLC to NC
Variable 96

D2x220

D2x221

D2x222

D2x223

The system will move data from

this special D to NC variable R/W
#25220.

The system will move data from
this special D to NC variable
#25221.

*Both this special D and the
variable # are NOT available to

use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from
this special D to NC variable R/W
#25222.

The system will move data from
this special D to NC variable
#25223.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

R/W

Decimal

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 97

D2x224

The system will move data from
this special D to NC variable R/W
#25224.

Decimal

0 ~ 65,535

MLC to NC
Variable 98

D2x225

The system will move data from
this special D to NC variable
#25225.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 99

D2x226

The system will move data from
this special D to NC variable R/W
#25226.

Decimal

0 ~ 65,535
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Function Special

Narne D Description Device Type Range

The system will move data from
this special D to NC variable
#25227.

MLC to NC D2x227 *Bqth this special D anq the
Variable 100 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox22g | this special D to NC variable RW | Decimal =~ 0~65535
Variable 101 #25228.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25229.

MLC to NC D2x229 *Bqth this special D anq the
Variable 102 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | pox230 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 103 #25230.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25231.

MLC to NC D2x231 *Bqth this special D anq the
Variable 104 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLCtoNC | o235 | this special D to NC variable RW | Decimal | 0~65535
Variable 105 #25232.

R/W Decimal 0~ 65,535

The system will move data from
this special D to NC variable
#25233.

MLC to NC D2x233 *Bqth this special D anq the
Variable 106 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC toNC | poyx234 | this special D to NC variable RW | Decimal 0~ 65535
Variable 107 #25234.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25235.

MLC to NC D2x235 *Bqth this special D anq the
Variable 108 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

The system will move data from

MLC toNC | poyx236 | this special D to NC variable RW | Decimal | 0~65535
Variable 109 #25236.

R/IW Decimal 0 ~ 65,535

The system will move data from
this special D to NC variable
#25237.

MLC to NC D2x237 *Bqth this special D anq the
Variable 110 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W Decimal 0~ 65,535
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Function
Name

Special
D

Description

Device

Type

Range

MLC to NC
Variable 111

MLC to NC
Variable 112

MLC to NC
Variable 113

D2x238

D2x239

D2x240

The system will move data from
this special D to NC variable
#25238.

The system will move data from
this special D to NC variable
#25239.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
this special D to NC variable
#25240.

R/W

R/W

R/W

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

MLC to NC
Variable 114

D2x241

The system will move data from
this special D to NC variable
#25241.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0~ 65,535

MLC to NC
Variable 115

MLC to NC
Variable 116

MLC to NC
Variable 117

MLC to NC
Variable 118

MLC to NC
Variable 119

D2x242

D2x243

D2x244

D2x245

D2x246

The system will move data from
this special D to NC variable
#25242.

The system will move data from
this special D to NC variable
#25243.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
this special D to NC variable
#25244.

The system will move data from
this special D to NC variable
#25245.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
this special D to NC variable
#25246.

R/W

R/W

R/W

R/W

R/W

Decimal

Decimal

Decimal

Decimal

Decimal

0~ 65,535

0 ~ 65,535

0 ~ 65,535

0 ~ 65,535

0~ 65,535

MLC to NC
Variable 120

D2x247

The system will move data from
this special D to NC variable
#25247.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

Decimal

0 ~ 65,535

MLC to NC
Variable 121

MLC to NC
Variable 122

D2x248

D2x249

The system will move data from
this special D to NC variable
#25248.

The system will move data from
this special D to NC variable
#25249.

*Both this special D and the
variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.

R/W

R/W

Decimal

Decimal

0 ~ 65,535

0 ~ 65,535
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Function Slpesiel Description Device Type Range
Name D
The system will move data from
MLCtoNC | poyo50 | this special D to NC variable RW | Decimal 0~ 65,535
Variable 123 #25250.
The system will move data from
this special D to NC variable
#25251.
ML.C to NC D2x251 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 124 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
MLCtoNC | poyosp | this special D to NC variable RW | Decimal 0 ~ 65,535
Variable 125 #25252.
The system will move data from
this special D to NC variable
#25253.
MI_.C to NC D2x253 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 126 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
The system will move data from
MLCto NC | pox254 | this special D to NC variable RW | Decimal | 0~65535
Variable 127 #25254.
The system will move data from
this special D to NC variable
#25255.
MI_.C to NC D2x255 *Bqth this special D anq the RIW Decimal 0 ~ 65,535
Variable 128 variable # are NOT available to
use when using MLC floating mode
[N1.010 Bit7=1]. Otherwise, the
system will return error 0x235.
Target Specifies the target position of the -2,147,483,648
Position of X D2x256 |y axis in MLC axis mode. Unit: mm | R/W Float ~
axis D2x257 | 41 inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of Y D2x258 | y7oiq in MLC axis mode. Unit: mm = RW  Float ~
axis D2x259 or inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of Z D2x260 | 7% xis in MLC axis mode. Unit: mm | R/W Float ~
axis D2x261 | o inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of A D2x262 1 \7oie in MLC axis mode. Unit: mm = RW  Float ~
axis D2x263 or inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of B D2x264 | B'oxis in MLC axis mode. Unit: mm | R/W Float ~
axis D2x265 or inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of C | D2x266 | o7 yiq in MLC axis mode. Unit: mm | RW | Float ~
axis D2x267 | ¢ inch. +2,147,483,647
(MLC Axis)
Target Specifies the target position of the -2,147,483,648
Position of U D2x268 " xis in MLC axis mode. Unit: mm | R/W Float ~
axis D2x269 | Linch. +2,147,483,647
(MLC Axis)
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F;r;(rzrt]ign Sp%mal Description Device | Type Range
Target Specifi iti -2,147,483,648
“ pecifies the target position of the 141,409,
Position of V ngg? V axis in MLC axis mode. Unit: mm | R/W Float ~
xis
Target Daxa72 | Specifies the target position of the -2,147,483,648
Position of W = 57 | W axis in MLC axis mode. Unit; RW | Float ~
(MLég'; o x mm or inch. +2,147,483,647
xis
Target Daxa74 | SPecifies the target position of the -2,147,483,648
POStIr:[IOH' of Dax275 | 10" axis in MLC axis mode. Unit: R/W Float ~
(u\jch o) &I mm or inch. +2,147,483,647
xis
Target Dax276 | SPecifies the target position of the -2,147,483,648
Position of > 577 | 11" axis in MLC axis mode. Unit. = RW  Float ~
(I\HC ‘X",S ) x mm or inch. +2,147,483,647
xis
Target Doxo7g | Specifies the target position of the -2,147,483,648
POStIr:[IOH' of Daxa7g | 12" axis in MLC axis mode. Unit: R/W Float ~
(I\jlfc o) X2 mm or inch. +2,147,483,647
xis
Target Dax2so | SPecifies the target position of the -2,147,483,648
Position of - 5g1 | 13" axis in MLC axis mode. Unit. = RW  Float ~
( o ) X mm or inch. +2,147,483,647
xis
Target Daxogy | SPecifies the target position of the -2,147,483,648
POStIr:[IOH' of Dax2gs | 14" axis in MLC axis mode. Unit: R/W Float ~
(I\jlﬁc o) X292 | mm or inch. +2,147,483,647
xis
Target Doxosa | SPecifies the target position of the -2,147,483,648
Position of - 5gs | 15" axis in MLC axis mode. Unit. = RW  Float ~
( 15" avis ) x285 o ST b +2,147,483,647
xis
Target Dax2se | SPecifies the target position of the -2,147,483,648
POStIr:[IOH' of Daxogy | 16" axis in MLC axis mode. Unit: R/W Float ~
(I\jlfc axe ) x mm or inch. +2,147,483,647
xis
Target Specifi i -2,147,483,648
X pecifies the target velocity of the 141,409,
Velocity of X | D2X288 | X axis in MLC axis mode. Unit: RW | Float ~
(MLeg'; o) X mm/min, inch/min. +2,147,483,647
xis
Target Specifi ; -2,147,483,648
. pecifies the target velocity of the 141,469,
Velocity of Y nggg? Y axis in MLC axis mode. Unit: R/W Float ~
(MLaCX'; o x mm/min, inch/min. +2,147,483,647
xis
Target Specifi i -2,147,483,648
X pecifies the target velocity of the ) 409,
Velocity of Z | D292 | Z axis in MLC axis mode. Unit RW | Float ~
(MLeg'; o X mm/min, inch/min. +2,147,483,647
xis
Target Specifi ; -2,147,483,648
. pecifies the target velocity of the 141,469,
Velocity of A ngggg A axis in MLC axis mode. Unit: R/W Float ~
xis
Target Specifi i -2,147,483,648
X pecifies the target velocity of the 141,409,
Velocity of B | D2X279 | B axis in MLC axis mode. Unit: RW | Float ~
(MLagl/i o X RPM. +2,147,483,647
xis
Target Specifi ; -2,147,483,648
X pecifies the target velocity of the 141,469,
Velocity of C ngggg C axis in MLC axis mode. Unit: R/W Float ~
o X299 | go +2,147,483,647
xis
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Target Specifi - -2,147,483,648
X pecifies the target velocity of the 141,409,
Velocity of U nggg? U axis in MLC axis mode. Unit; R/W Float ~
(MLaé('/i o X mm/min, inch/min. +2,147,483,647
Xis
Target Specifi ; -2,147,483,648
: pecifies the target velocity of the 141,469,
Velocity of V| DZXS02 |V axis in MLC axis mode. Unit: RW | Float ~
(MLeg'; o X mm/min, inch/min. +2,147,483,647
Xis
Target Specifi - -2,147,483,648
) pecifies the target velocity of the 141,409,
Velocity of W ngggg W axis in MLC axis mode. Unit; R/W Float ~
(MLaé('/i o X mm/min, inch/min. +2,147,483,647
Xis
Target Specifi i -2,147,483,648
- pecifies the target velocity of the ) 409,
Velocity of | D2X395 | 10" axis in MLC axis mode. Unit: |~ RW | Float ~
( I\jIECeX',S ) X mm/min, inch/min. +2,147,483,647
Xis
Target Specifi i -2,147,483,648
- pecifies the target velocity of the 141,469,
Velglcny'of ngggg 11t axis in MLC axis mode. Unit; R/W Float ~
(I\jll1_C 1)(',3 ) X mm/min, inch/min. +2,147,483,647
Xis
Target D2x31o | Specifies the target velocity of the -2,147,483,648
Velocity of o311 | 12" axis in MLC axis mode. Unit: | RMW | Float ~
( I\jIECeX',S ) X mm/min, inch/min. +2,147,483,647
Xis
Target Dox312 | Specifies the target velocity of the -2,147,483,648
Velglcny'of D2x313 13t axis in MLC axis mode. Unit: R/W Float ~
( |J| EC&X@ ) X mm/min, inch/min. +2,147,483,647
Xis
Target Dax31a | Specifies the target velocity of the -2,147,483,648
Velocity of | oais | 14" axis in MLC axis mode. Unit: RIW Float ~
( I\jl‘L‘CeX',S ) X mm/min, inch/min. +2,147,483,647
Xis
Target D2x316 | Specifies the target velocity of the -2,147,483,648
Velglcny'of D2x317 15t axis in MLC axis mode. Unit; R/W Float ~
( |J| EC&X@ ) X mm/min, inch/min. +2,147,483,647
Xis
Target D2x31s | Specifies the target velocity of the -2,147,483,648
Velocity of 1 oxa1g | 16" axis in MLC axis mode. Unit: RIW Float ~
(AJIEC ‘X".S ) X mm/min, inch/min. +2,147,483,647
Xis
) Write the 3™ spindle’s speed 0~
3 Spindle Bgigg? through the special D (in R/W | Decimal | 4294 967 295
Speed accordance with M2x742). e
Setting the spindle’s speed ratio.
Ex: When the program speed is
3 Spindle D2x322 S$1000 and this spema] D is 30, RIW Decimal 0~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1134
3 Spind ~NO0.1141. Ex: When this special
pinale D is set to 1, the system will set the . 0 ~ 65535
Gear Ratio D2x323 | 31 spindle to 1t gear, when it is RW | Decimal ’
Selection set to 2, it will be in 2" gear, and
so forth.
Write the 4™ spindle’s speed
4t Spindle | D2x326 ) X ) 0~
szed D2x327 through the special D (in R/W Decimal 4,294,967,295
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Name D
Setting the spindle’s speed ratio.
Ex: When the program speed is
4th Spindle D2x328 S1000 and this specia] D is 30, RIW Decimal 0 ~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1184
4" Spindle BN0.1191.1EXI'; When this ﬁlpecialh
GearRal | Doaze | DSSELO L e ssamwlsel e | gy poomal | 0~65539
Selection to 2, it will be in 2" gear, and so
forth.
) Write the 5™ spindle’s speed ~
5" Spindle ngggg through the special D (in R/W | Decimal | 4 2940967 205
Speed x accordance with M2x774). e
Setting the spindle’s speed ratio.
Ex: When the program speed is
5t Spindle D2x334 S1000 and this specia] D is 30, RIW Decimal 0 ~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1234
5% Spindle BN0.1241 .1Exr; When this ﬁlpecialh
GearRal | Doass DEsetblbessenuleaiie gy poma | 0<6553
Selection set to 2, it will be in 2" gear, and
so forth.
) Write the 6™ spindle’s speed -~
6" Spindle ngggg through the special D (in R/W | Decimal | 4 2940967 295
Speed x accordance with M2x790). Y
Setting the spindle’s speed ratio.
Ex: When the program speed is
6! Spindle D2x340 S$1000 and this specia! D is 30, RIW Decimal 0 ~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1284
6" Spindle BN0.1291.1EXI'; When this ﬁlpecialh
GearRatio | D2x341 | 'Sl e on s set | RMW | Decimal | 0~ 65535
Selection to 2, it will be in 2" gear, and so
forth.
) Write the 7™ spindle’s speed -~
7 Spindle nggjg through the special D (in R/W | Decimal | 4 2940967 295
Speed x accordance with M2x806). Y
Setting the spindle’s speed ratio.
Ex: When the program speed is
7t Spindle D2x346 S$1000 and this specia! D is 30, RIW Decimal 0 ~ 65,535
Speed Rate then the NC system will execute
the spindle speed as 1000 x 30% =
300 RPM.
Select in accordance with N0.1334
7t Spindle BN0.1341 .1Exr; When this ﬁlpecialh
GearRat | o7 DSSeLO L e ssamwilsel e | gy poomal | 0<65539
Selection to 2, it will be in 2" gear, and so
forth.
) Write the 8™ spindle’s speed -~
8" Spindle nggg? through the special D (in R/W | Decimal | 4 2940967 295
Speed X accordance with M2x822). e
Setting the spindle’s speed ratio.
Ex: When the program speed is
8t Spindle D2x352 S$1000 and this specia! D is 30, RIW Decimal 0~ 65,535
Speed Rate then the NC system will execute

B-70

the spindle speed as 1000 x 30% =
300 RPM.




Appendix B

Special Memory

Function SREEEl Description Device | Type Range
Name D
Select in accordance with N0.1384
8t Spind| ~ NO0.1391. Ex: When this special
pindle D is set to 1, the system will set the . 0 ~ 65535
Gear Ratio D2x353 | g spindle to 15t gear, when it is set RW | Decimal ’
Selection to 2, it will be in 2" gear, and so
forth.
B.2.3.2 D49000 to D49899
. Special o .
Function Name D Description Device Type Range
Complete . . .
Process D49x00 | Available to set this special D RIW Decimal 0~
D49x01 from system interface or MLC. 4,294,967,295
Amount
Process Target | D49x02 | Available to set this special D _ 0~
. R/W Decimal
Amount D49x03 | from system interface or MLC. 4,294 ,967,295
When the system parameter
[N6.032 Process Time
Total Process D49x04 | Record] is 1, the system will , 0~
. . R/W Decimal
Time D49x05 | automatically record the total 4,294,967,295
process time, in units of
seconds.
When the system parameter
[N6.032 Process Time
Single P D49x06 | R d] is 1, th i ill 0~
ing e_ rocess ecor ]_ is 1, the system \.NI RIW Decimal
Time D49x07 | automatically record the single 4,294 ,967,295
process time, in units of
seconds.
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B.2.4 List of special D (System status)
B.2.4.1 D30000 to D38999

Function Name SpeDC|aI Description Device  Type Range
Pulse F'eedback D30000 Pulse feedback of spindle 1 R Decimal 0 ~ 65,535
of Spindle 1 connector.
Pulse F.eedback D30001 Pulse feedback of Splndle 2 R Decimal 0~ 65,535
of Spindle 2 connector.
Z Phase Pulse D30002 | Z Phase pulse feedback of spindle 1 R Decimal 0 ~ 65.535
Fesep(ijr?;(e;kff connector. ’
Z Phase Pulse z i
phase pulse feedback of spindle 2 . 0 ~ 65.535
Fesedbglck2of D30003 connector. R Decimal ’
pindle
Nll_PGdEUISke D30004 | Pulse feedback of MPG connector. R Decimal 0~ 65,535
eedbac
PuI;e_O(;JltpL;t of | D30008 | Pulse output of spindle 1 connector. R Decimal 0 ~65,535
pindle
Pulge'Ocl;ltp;t of | D30009 | Pulse output of spindle 2 connector. R Decimal 0~ 65,535
pindle
Display the pulse feedback coordinate
from the Spindle 1 connector.
The NC system will calculate the
pulse feedback from the Spindle 1
Spindle 1 D30174 connector as the 15t spindle’s -2,147,483,648
Pulse Feedback D30175 feedback coordinate, which based on R Float ~
Coordinate parameter setting of [N0.030 ~ +2,147,483,647
NO0.032].
When the [N0.030] set as rotary axis,
this special D register will display the
position between 0 ~ 359.999.
Display the pulse feedback coordinate
from the Spindle 2 connector.
The NC system will calculate the
pulse feedback from the Spindle 2
Spindle 2 D30176 | connector as the 2" spindle’s -2,147,483,648
Pulse Feedback D30177 feedback coordinate, which based on R Float ~
Coordinate parameter setting of [N0.035 ~ +2,147,483,647
N0.037].
When the [N0.035] set as rotary axis,
this special D register will display the
position between 0 ~ 359.999.
D30200
1st Remote D30201 - 0 ~ 65.535
Module Input  D30202 R | Decimal |
ngggi For connected modules that do not
o D30205 include digital input/output (DI/O), the
2" Remote D30206 | System will set the arrangement order R Decimal 0~65,535
Module Input D30207 | according to the EtherCAT module,
D30208 and will set the special D module with
i D30209 the special D based on the connection
3" Remote D30210 | Order (such as analog modules). R Decimal 0~ 65,535
Module Input D30211 | 1aking the first module as an
D30212 example, D30200 corresponds to the
" D30213 first set of values on the module,
4" Remote D30214 D30201 corresponds to the second R Decimal 0~ 65,535
Module Input D30215 set of values on the module, and so
D30216 | -
5t Remote D30217 i 0 ~ 65,535
Module Input | D30218 R | Decimal ’
D30219
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Function Name SpeDC|aI Description Device = Type AR
D30220 | For connected modules that do not
6th Remote D30221 | include digital input/output (DI/O), the R Decimal 0 ~ 65,535
Module Input D30222 | system will set the arrangement order
D30223 | according to the EtherCAT module,
D30224 | and will set the special D module with
7t Remote D30225 | the special D based on the ; 0~ 65.535
Module Input D30226 | connection order (such as analog R Decimal '
D30227 | modules).
Taking the first module as an
D30228 | example, D30200 corresponds to the
8t Remote D30229 | first set of values on the module, R Decimal 0 ~ 65,535
Module Input D30230 | D30201 corresponds to the second
D30231 | set of values on the module, and so
forth.
-32,768 ~
Torque Feedback | p30240 R Decimal ’
of 15t Axis | +32,767
-32,768 ~
Torque Feedback | p30244 R Decimal ’
of 2" Axis +32.767
-32,768 ~
Torque Feedback = 30242 R Decimal ’
of 3 Axis +32.767
-32,768 ~
Torque Feedback | p30243 R Decimal ’
of 4 Axis +32,767
-32,768 ~
Torque Feedback | p30244 R Decimal :
of 51 Axis +32.767
-32,768 ~
Torque Feedback | p30245 R Decimal ’
of 6 Axis +32,767
-32,768 ~
Torque Feedback | p30246 R Decimal ’
of 71 Axis +32,767
-32,768 ~
Torque Feedback | p3g247 R Decimal :
of 8" Axis +32.767
-32,768 ~
Torque Feedback | p30o48 R Decimal ’
of 9 Axis +32,767
-32,768 ~
Torque Feedback ' :
gf 10t Axis D30249 | Torque feedback for the axis. The R Decimal +32,767
axis index is set according to the NC 32768 ~
Torque fheedPaCK D30250 | channel axis sequence setting. R Decimal +32 767
of 11" Axis PDO address 0x6077H 2 7’68
Torque Feedback | p3go5¢ | Unit: 0.1% R Decimal Devsal
of 12t Axis sema +32.767
-32,768 ~
Torque Feedback = 30252 R Decimal ’
of 13t Axis +32,767
-32,768 ~
Torque Feedback | p30253 R Decimal ’
of 14t Axis +32,767
-32,768 ~
Torque Feedback | p30254 R Decimal :
of 15! Axis +32,767
-32,768 ~
Torque Feedback | p3go55 R Decimal :
of 16! Axis +32.767
-32,768 ~
Torque Feedback | p30256 R Decimal .
of 17t Axis +32,767
-32,768 ~
Torque Feedback | p3go57 R Decimal :
of 18! Axis +32,767
-32,768 ~
Torque Feedback | p3go58 R Decimal :
of 19t Axis +32.767
-32,768 ~
Torque Feedback | p30259 R Decimal :
of 20 Axis +32.767
-32,768 ~
Torque Feedback | p30260 R Decimal .
of 21t Axis +32,767
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-32,768 ~
Torque Feedback | p30261 R Decimal )
of 22t Axis +32,767
-32,768 ~
Torque Feedback | p3p262 R Decimal )
of 23" axis +32,767
-32,768 ~
Torque Feedback | p3p263 R Decimal )
of 24" Axis +32,767
-32,768 ~
Torque Feedback . ;
of 950 Axis | 030204 R Decimal | 437767
-32,768 ~
Torque Feedback . )
gf 26t Axis D30265 | Torque feedback for the axis. The R Decimal +32,767
axis index is set according to the NC -32.768 ~
Torque Feedback | p30266 | channel axis sequence setting. R | Decimal +32 767
of 27" Axis PDO address 0x6077H e
Torque Feedback Unit: 0.1% . =32, ~
of 28" Axis | 030207 ’ R Decimal | 437767
-32,768 ~
Torque Feedback . ;
of 290 Axis | D30208 R Decimal | 37767
-32,768 ~
Torque Feedback | p3gog9 R Decimal )
of 30t Axis ecima +32,767
-32,768 ~
Torque Feedback | p3g270 R Decimal )
of 31" Axis +32,767
-32,768 ~
Torque Feedback | p3p271 R Decimal )
of 32" Axis +32,767
Velocity Feedback | p3p272 -2.147,f83.648
(()f 1St/A?(I§ pg2rs N a7 ass e
mm/min ,147,483,
Velocity Feedback | p30274 -2,147,483,648
%Zr:/mf D30275 RO ta7ass 647
Velocity Feedback | p30276 -2,147,483,648
mm/min ,147,483,
Velocity Feedback | p3go7g -2,147,483,648
?;ﬂlrﬁi(rs D30279 R FoA ) 147,483,647
Velocity Feedback | p30280 -2,147,483,648
(()f Sm/A?(li D30281 N tarass e
mm/min ,147,483,
. -2,147,483,648
Velo;:;tgtf ii?sbaCk D30282 | Axis speed feedback for the axis. The R Float ~
(mm/min) D30283 | axis index is set according to the NC +2.147 483,647
) channel axis sequence setting. 2 147 483.648
Velocﬂyﬁfeedback D30284 | PDO address 0x606CH R Float 1 A1A03,
of 7 Axis D30285 | Unit: mm/min oa
i 2,147,483,647
(mm/min) +2,147,4069,
Velocity Feedback | p3pog6 -2.147,f83.648
(()f 8th/A?(I§ D30267 N a7 ass e
mm/min ,147,483,
Velocity Feedback | p3p288 -2,147,483,648
(()rfn?:/r/.:ﬁf); D30289 RO T raras3ee7
Velocity Feedback | p30290 -2.147,f83.648
mm/min ,147,483,
Velocity Feedback | p30292 -2,147,483,648
O(fn:r:/hrm)s D30293 RO tarass 647
Velocity Feedback | p30294 -2,147,483,648
of 12t Axis D30295 R Float 2147 483 647
(mm/min) 147,463,
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Velocity Feedback -2,147,483,648
of 13 Axis nggg? R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 14% Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 15t Axis 32828(1) R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 16" Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 17t Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 18" Axis | D050 R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 19t Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 20" Axis nggl? R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 21t Axis ngg}g R Float ~
(r'nm/mln) Axis speed feedback for the axis. The +2,147,483,647
Velocity Feedback | n3g314 | axis index is set according to the NC -2,147,483,648
of 22" Axis D30315 channel axis sequence setting. R Float ~
(mm/min) PDO address 0x606CH +2,147,483,647
Velocity Feedback D30316 Unit: mm/min -2,147,483,648
of 23t Axis D30317 R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 24% Axis ngg]g R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 25t Axis nggg? R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 26! Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 27t Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 28" Axis nggg? R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 29t Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 30 Axis nggg? R Float ~
(mm/min) +2,147,483,647
Velocity Feedback -2,147,483,648
of 31t Axis ngggg R Float ~
(mm/min) +2,147,483,647
Velocity Feedback | p3p334 -2,147,483,648
of 32th Axis D30335 R Float ~
(mm/min) +2,147,483,647
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-2,147,483,648
Velocity Feedback | D30336 R Float ~
of 15t Axis (RPM) D30337 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30338 R Float ~
of 2" Axis (RPM) | D30339 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30340 R Float ~
of 31 Axis (RPM) | D30341 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30342 R Float ~
of 4% Axis (RPM) D30343 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30344 R Float ~
of 5t Axis (RPM) | D30345 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30346 R Float ~
of 6% Axis (RPM) D30347 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30348 R Float ~
of 7t Axis (RPM) | D30349 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30350 R Float ~
of 8" Axis (RPM) | D30351 +2,147,483,647
-2,147,483,648
Velocity Feedback ngggg R Float ~
of 9t Axis (RPM
( ) Axis speed feedback for the axis. The +2,147,483,647
. D30354 axis index is set according to the NC -2,147,483,648
Veloct:r:ty Feedback D30355 | channel axis sequence setting. R Float ~
of 10% Axis (RPM) PDO address 0x606CH +2,147,483,647
Unit: RPM -2,147,483,648
Velocity Feedback | D30356 R Float ~
of 11" Axis (RPM) | D30357 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30358 R Float ~
of 12! Axis (RPM) | D30359 +2,147,483,647
2,147,483,648
Velocity Feedback | D30360 R Float ~
of 13t Axis (RPM) | D30361 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30362 R Float ~
of 14t Axis (RPM) D30363 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30364 R Float ~
of 15! Axis (RPM) | D30365 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30366 R Float ~
of 16t Axis (RPM) | D30367 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30368 R Float ~
of 17" Axis (RPM) | D30369 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30360 R Float ~
of 18" Axis (RPM) | D30371 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30372 R Float ~
of 19" Axis (RPM) | D30373
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-2,147,483,648
Velocity Feedback | D30374 R Float ~
of 20t Axis (RPM) | D30375 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30376 R Float ~
of 21% Axis (RPM) | D30377 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30378 R Float ~
of 22" Axis (RPM) | D30379 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30380 R Float ~
of 23t Axis (RPM) | D30381 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30382 R Float ~
of 24" Axis (RPM) | D30383 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30384 R Float ~
of 25" Axis (RPM) | D30385
( ) Axis speed feedback for the axis. The +2,147,483,647
. D30386 axis index is set according to the NC -2,147,483,648
Velocf:]ty Feedback D30387 | channel axis sequence setting. R Float ~
of 26™ Axis (RPM) PDO address 0x606CH +2,147,483,647
Unit: RPM -2,147,483,648
Velocity Feedback | D30388 R Float ~
of 27" Axis (RPM) | D30389 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30390 R Float ~
of 28" Axis (RPM) | D30391 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30392 R Float ~
of 29" Axis (RPM) | D30393 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30394 R Float ~
of 30 Axis (RPM) | D30395 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30396 R Float ~
of 31t Axis (RPM) | D30397 +2,147,483,647
-2,147,483,648
Velocity Feedback | D30398 R Float ~
of 32! Axis (RPM) | D30399 +2,147,483,647
The system will monitor and record
o the maximum axis torque shown in 0~
Torque Peak of 1% | p30400 | D30240 during Servo ON. Once the R Decimal | 4294 967 295
Axis ; : 294,901,
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.
The system will monitor and record
the maximum axis torque shown in 0~
Torque Peak of | p30401 | D30241 during Servo ON. Once the R | Decimal
2" Axis . : 4,294,967,295
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.
The system will monitor and record
the maximum axis torque shown in 0~
Torque Peak of | p30402 | D30242 during Servo ON. Once the R | Decimal | 4294 967 295
31 Axis : ; ,294,967,
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.
The system will monitor and record
h the maximum axis torque shown in 0~
Torque Peak of 4 | p30403 | D30243 during Servo ON. Once the R | Decimal
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Torque Peak of 51
Axis

D30404

The system will monitor and record
the maximum axis torque shown in
D30244 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

0 ~
4,294,967,295

Torque Peak of 6t
Axis

Torque Peak of 7t
Axis

D30405

The system will monitor and record
the maximum axis torque shown in
D30245 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30406

The system will monitor and record
the maximum axis torque shown in
D30246 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%

Decimal

Decimal

0~
4,294,967,295

0 ~
4,294,967,295

Torque Peak of 8t
Axis

D30407

The system will monitor and record
the maximum axis torque shown in
D30247 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

0 ~
4,294,967,295

Torque Peak of 9t
Axis

Torque Peak of
10" Axis

D30408

The system will monitor and record
the maximum axis torque shown in
D30248 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30409

The system will monitor and record
the maximum axis torque shown in
D30249 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

Torque Peak of
11 Axis

D30410

The system will monitor and record
the maximum axis torque shown in
D30250 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

0 ~
4,294,967,295

Torque Peak of
12t Axis

Torque Peak of
131" Axis

Torque Peak of
14" Axis

D30411

The system will monitor and record
the maximum axis torque shown in
D30251 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30412

The system will monitor and record
the maximum axis torque shown in
D30252 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30413

The system will monitor and record
the maximum axis torque shown in
D30253 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

0 ~
4,294,967,295

Torque Peak of
15t Axis

Torque Peak of
16" Axis

Torque Peak of
17" Axis

D30414

The system will monitor and record
the maximum axis torque shown in
D30254 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30415

The system will monitor and record
the maximum axis torque shown in
D30255 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30416

The system will monitor and record
the maximum axis torque shown in
D30256 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

0 ~
4,294,967,295
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Torque Peak of
18" Axis

D30417

The system will monitor and record
the maximum axis torque shown in
D30257 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

0 ~
4,294,967,295

Torque Peak of
19" Axis

Torque Peak of
20" Axis

D30418

The system will monitor and record
the maximum axis torque shown in
D30258 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30419

The system will monitor and record
the maximum axis torque shown in
D30259 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

0~
4,294,967,295

0 ~
4,294,967,295

Torque Peak of
21t Axis

D30420

The system will monitor and record
the maximum axis torque shown in
D30260 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit:

Decimal

0 ~
4,294,967,295

Torque Peak of
22t Axis

Torque Peak of
23t Axis

D30421

The system will monitor and record
the maximum axis torque shown in
D30261 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30422

The system will monitor and record
the maximum axis torque shown in
D30262 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

Torque Peak of
24 Axis

D30423

The system will monitor and record
the maximum axis torque shown in
D30263 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

0 ~
4,294,967,295

Torque Peak of
25% Axis

Torque Peak of
26t Axis

Torque Peak of
27 Axis

D30424

The system will monitor and record
the maximum axis torque shown in
D30264 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30425

The system will monitor and record
the maximum axis torque shown in
D30265 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30426

The system will monitor and record
the maximum axis torque shown in
D30266 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

0 ~
4,294,967,295

Torque Peak of
28" Axis

Torque Peak of
29t Axis

Torque Peak of
30t Axis

D30427

The system will monitor and record
the maximum axis torque shown in
D30267 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30428

The system will monitor and record
the maximum axis torque shown in
D30268 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

D30429

The system will monitor and record
the maximum axis torque shown in
D30269 during Servo ON. Once the
axis enters Servo OFF, these special
D will be cleared as well. Unit: 0.1%.

Decimal

Decimal

Decimal

0~
4,294,967,295

0~
4,294,967,295

0 ~
4,294,967,295
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The system will monitor and record
the maximum axis torque shown in 0~
Torque Peak of | p30430 | D30270 during Servo ON. Once the R Decimal | 4204 967295
317 Axis axis enters Servo OFF, these special ey
D will be cleared as well. Unit: 0.1%.
The system will monitor and record
the maximum axis torque shown in 0~
Torque Peak of | p3p431 | D30271 during Servo ON. Once the R | Decimal 4294 967 295
32" Axis axis enters Servo OFF, these special ey
D will be cleared as well. Unit: 0.1%.
1st Spindle . -32,768 ~
Torquo I?eedback D30432 R | Decimal +32,767
2" Spindle ) -32,768 ~
Torque Foodback | 020433 R | Decimal +32,767
3" Spindle ) -32,768 ~
Torque ,feedback D30434 R | Decimal +32,767
4t Spindle D30435 | Display the spindle current torque R Decimal -32,768 ~
Torque Feedback feedback according to the spindle ID +32,767
th Qpi setting in the channel. ) -32,768 ~
Torguesfggfack D30436 | ynit: 0.1% R Decimal | 33767
6" Spindle ) -32,768 ~
Torque ,geedback D30437 R | Decimal +32,767
7t Spindle . -32,768 ~
Torque Fpeedback D30438 R | Decimal +32.767
8th Spindle . -32,768 ~
Torquo geedback D30439 R Decimal +32,767
The NC system will record the
o ani maximum torque feedback which
1% Spindle D30440 | ShOWing in the D30432 when the R | Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
nd aoi maximum torque feedback which
2" Spindle ;| showing in the D30433 when the . -32,768 ~
Torque Feedback | D3044 spindle is enabled. Value cleared R Decimal +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
A maximum torque feedback which
3" Spindle D30442 | Showing in the D30434 when the R Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
R maximum torque feedback which
4™ Spindle D30443 | Showing in the D30435 when the R Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
A maximum torque feedback which
5" Spindle D30444 | ShOwing in the D30436 when the R | Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
A maximum torque feedback which
6% Spindle D30445 | ShOwing in the D30437 when the R | Decimal -32,768 ~
TorquePZZEdback spindle is enabled. Value cleared ecima +32,767
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The NC system will record the
N maximum torque feedback which
7% Spindle D30446 | Showing in the D30438 when the R Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
The NC system will record the
R maximum torque feedback which
8" Spindle D30447 | Showing in the D30439 when the R | Decimal -32,768 ~
Torque Feedback spindle is enabled. Value cleared ecima +32,767
Peak when the spindle is disabled.
Unit: 0.1%
This special D will show the Z axes
index currently in use when the Multi- 0
Current Status of Z axis function is enabled. When the . ~
Multi-Z axis D3X014 | ale is 12, it means Z1 and Z2 are R Decimal | 4,294,967,295
working. When the value is 123, it
means Z1, Z2, and Z3 are working.
Shows the coordinate system the
system is currently using. This
coordinate system can be different
according to the channel machine
type setting such as standard type
and Robot.
When the channel set as standard Standard
Current machine type such as milling or lathe, 1~262
Coordinate D3x016 | the system will show as below R Decimal
System working coordinate system. Robot
1~6: corresponding to G54~G59. 1~6
7~262: corresponding to
G54 P1~G54 P256.
When the channel set as Robot
machine type, the system will show as
below working coordinate system.
1~6: corresponding to G54~G59.
Shows the robot tool coordinate
Current Robot system. . 0 ~ 65.535
Tool Coordinate | D3X017 1 .y using tool offset R Decimal ’
System 1 ~ n: corresponds to tool number
When the 1%t spindle S code is -2.147,483.648
Speed Cor_nmand D3x024 execute'd in a program, the cqmmand R Float -
of 15t Spindle value will be sent in this special D. +2,147,483,647
Unit: RPM
o Shows the 15t spindle’s speed. The -2,147,483,648
1% Spindle Speed | p3x026 | data source is from the spindle’s R Float ~
Feedback command speed. +2,147,483,647
o Shows the 15t spindle’s actual degree. -2,147,483,648
15 Spindle Actual | p3x028 | The data source is from the spindle’s R Float ~
Degree actual degree. +2,147,483,647
When the 2" spindle S code is 2147483648
Speed Command D3x030 execute'd in a program, the cqmmand R Float ~
of 2" Spindle value will be sent in this special D. +2,147,483,647
Unit: RPM
.. Shows the 2™ spindle’s speed. The -2,147,483,648
2" Spindle Speed | p3y032 | data source is from the spindle’s R Float ~
Feedback command speed. +2,147,483,647
. Shows the 2" spindle’s actual -2,147,483,648
2" Spindle Actual | p3x034 = degree. The data source is from the R Float ~
Degree spindle’s actual degree. +2,147,483,647
Current Tool Current tool number in the tool . 0 ~ 65.535
N“;J;gezzn-??l D3x036 magazine 1. R Decimal )
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Standby Tool
Number Tool
Magazine 1

Standby Tool Pot
Tool Magazine 1

D3x037

D3x038

Current standby tool number in the
tool magazine 1. (The latest T code)

Current standby tool pot number in
the tool magazine 1.

R

Decimal

Decimal

0 ~ 65,535

0 ~65,535

Tool Pot Deviation
Tool Magazine 1

D3x039

The deviation between the positions
specified for the current tool and
command tool in tool magazine 1.
Users can determine the rotation
direction by whether this value is
positive or negative. When the tool
magazine rotates forward (M2x064)
or backward (M2x065) during tool
exchange, the tool magazine needs to
rotate according to the value to
compensate for the offset.

Decimal

0~ 65,535

Current Tool
Number Tool
Magazine 2

Standby Tool
Number Tool
Magazine 2

D3x042

D3x043

Current tool number in the tool
magazine 2.

Current standby tool number in the
tool magazine 2. (The latest T code)

Decimal

Decimal

0 ~ 65,535

0 ~ 65,535

Standby Tool Pot
Tool Magazine 2

D3x044

Current standby tool pot number in
the tool magazine 2.

Decimal

0~ 65,535

Tool Pot Deviation
Tool Magazine 2

1st M Code Data

15t S Code Data

D3x045

D3x048

D3x050

The deviation between the positions
specified for the current tool and
command tool in tool magazine 2.
Users can determine the rotation
direction by whether this value is
positive or negative. When the tool
magazine rotates forward (M2x072)
or backward (M2x073) during tool
exchange, the tool magazine needs to
rotate according to the value to
compensate for the offset.

When the 15t M code is executed in
the program (Not including MO0, MO01,
MO02, M30, M98, M99), the M code
value will be mapped to this register.
When the M code is used to call the
macro, this special D will keep the
previous value.

When the 1%t spindle’s 15t S code is
executed in the program, the 1t
spindle’s S code will be mapped to
this register. Unit: RPM.

Decimal

Decimal

Decimal

0~ 65,535

0~
4,294,967,295

0~
4,294,967,295

1t T Code Data

B-82

D3x052

When the 15t T code is executed in
the program, the T code will be
mapped to this register. When the 15t
T code is used to call the macro, this
special D will keep the previous value.
This data is related to the tool pot
setting of the tool magazine, and the
T code will be shown only when the T
code value is set within the specified
range of tool number for the tool
magazine parameter.

Decimal

0 ~
4,294,967,295
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Function Name

Special
D

Description

Device

Type

Range

Information
Monitoring 1 Sort
1

D3x096
D3x097

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.321] for
information type and [N1.322] for data
sort 1 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 1 Sort
2

D3x098
D3x099

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.321] for
information type and [N1.323] for data
sort 2 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 1 Sort
3

D3x100
D3x101

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.321] for
information type and [N1.324] for data
sort 3 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 1 Sort
4

D3x102
D3x103

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.321] for
information type and [N1.325] for data
sort 4 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 2 Sort
1

D3x104
D3x105

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.326] for
information type and [N1.327] for data
sort 1 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 2 Sort
2

D3x106
D3x107

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.326] for
information type and [N1.328] for data
sort 2 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 2 Sort
3

D3x108
D3x109

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.326] for
information type and [N1.329] for data
sort 3 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535

Information
Monitoring 2 Sort
4

D3x110
D3x111

This special D is for users to monitor
the information of system devices
according to the variable settings. In
order to use this special D, users
need to set up [N1.326] for
information type and [N1.330] for data
sort 4 in advance. *Please check
section 6.17 for more details.

Decimal

0~ 65,535
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x128 The system will move data from NC R

MLC 1 variable #25384 to this special D.
The system will move data from NC
variable #25385 to this special D.
NC Variable to *Both this spgcial D and the variaple #
MLC 2 D3x129 | are NOT gvallable to use when using R
MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x130 The system will move data from NC R
MLC 3 variable #25386 to this special D.
The system will move data from NC
variable #25387 to this special D.
NC Variable to *Both this spgcial D and the variaple #
MLC 4 D3x131 | are NOT gvallable to use when using R
MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x132 The system will move data from NC R
MLC 5 variable #25388 to this special D.
The system will move data from NC
variable #25389 to this special D.
NC Variable to *Both this spgcial D and the variaple #
MLC 6 D3x133 | are NOT available to use when using R
MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC \l\//lal_rice:lt;le to D3x134 The_ system will move data from NC R (Default)
variable #25390 to this special D. 32768 ~
The system will move data from NC +3’2,767
variable #25391 to this special D. . /
. *Both this special D and the variable # Decimal
NC Variable to pe . / (N1.010
MLC 8 D3x135 | are NOT gvallable to use wher_1 using R Float Bit7=1)
MLC floating mode [N1.010 Bit7=1]. _
g 2,147,483,648
Otherwise, the system will return error -
: 0x235. : +2,147,483,647
NC Variable to D3x136 The system will move data from NC R
MLC 9 variable #25392 to this special D.
The system will move data from NC
variable #25393 to this special D.
NC Variable to *Both this spgcial D and the variaple #
MLC 10 D3x137 | are NOT gvallable to use when using R
MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x138 The system will move data from NC R
MLC 11 variable #25394 to this special D.
The system will move data from NC
variable #25395 to this special D.
NC Variable to *Both this spgcial D and the variaple #
MLC 12 D3x139 | are NOT available to use when using R
MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x140 The system will move data from NC R
MLC 13 variable #25396 to this special D.
The system will move data from NC
variable #25397 to this special D.
NC Variable to *Both this special D and the variable #
MLC 14 D3x141 | are NOT available to use when using R
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MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x142 Thg system will move data from NC R

MLC 15 variable #25398 to this special D.
The system will move data from NC
variable #25399 to this special D.
) *Both this special D and the variable #
NC Variable to | p3x143 ' are NOT available to use when using R
MLC 16 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x144 The system will move data from NC R
MLC 17 variable #25400 to this special D.
The system will move data from NC
variable #25401 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y145 | are NOT available to use when using R
MLC 18 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x146 The system will move data from NC R
MLC 19 variable #25402 to this special D.
The system will move data from NC
variable #25403 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x147 | are NOT available to use when using R
MLC 20 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | p3414g The system will move data from NC R (Default)
MLC 21 variable #25404 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25405 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y149 | are NOT available to use when using R Float Bit7=1)
MLC 22 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x150 Thg system will move data from NC R
MLC 23 variable #25406 to this special D.
The system will move data from NC
variable #25407 to this special D.
) *Both this special D and the variable #
NC Variable to D3x151 | are NOT available to use when using R
MLC 24 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x152 Thg system will move data from NC R
MLC 25 variable #25408 to this special D.
The system will move data from NC
variable #25409 to this special D.
) *Both this special D and the variable #
NC Variable to D3x153 | are NOT available to use when using R
MLC 26 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x154 The_ system will move data from NC R
MLC 27 variable #25410 to this special D.
The system will move data from NC
variable #25411 to this special D.
. *Both this special D and the variable #
NCI\\/I/EEIZagée 0| D3x155 are NOT available to use when using R
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MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x156 Thg system will move data from NC R

MLC 29 variable #25412 to this special D.
The system will move data from NC
variable #25413 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x157 ' are NOT available to use when using R
MLC 30 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x158 The system will move data from NC R
MLC 31 variable #25414 to this special D.
The system will move data from NC
variable #25415 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y159 | are NOT available to use when using R
MLC 32 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x160 The system will move data from NC R
MLC 33 variable #25416 to this special D.
The system will move data from NC
variable #25417 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x161 | are NOT available to use when using R
MLC 34 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | 3412 = The system will move data from NC R (Default)
MLC 35 variable #25418 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25419 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y163 | are NOT available to use when using R Float Bit7=1)
MLC 36 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x164 Thg system will move data from NC R
MLC 37 variable #25420 to this special D.
The system will move data from NC
variable #25421 to this special D.
) *Both this special D and the variable #
NC Variable to D3x165 | are NOT available to use when using R
MLC 38 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x166 Thg system will move data from NC R
MLC 39 variable #25422 to this special D.
The system will move data from NC
variable #25423 to this special D.
) *Both this special D and the variable #
NC Variable to D3x167 | are NOT available to use when using R
MLC 40 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x168 The_ system will move data from NC R
MLC 41 variable #25424 to this special D.
The system will move data from NC
variable #25425 to this special D.
. *Both this special D and the variable #
NCI\\/I/EEIZaﬂe 10| D3x169  are NOT available to use when using R
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MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.




Appendix B Special Memory
Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x170 Thg system will move data from NC R

MLC 43 variable #25426 to this special D.
The system will move data from NC
variable #25427 to this special D.
) *Both this special D and the variable #
NC Variable to | p3x171 | are NOT available to use when using R
MLC 44 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x172 The system will move data from NC R
MLC 45 variable #25428 to this special D.
The system will move data from NC
variable #25429 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x173 | are NOT available to use when using R
MLC 46 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x174 The system will move data from NC R
MLC 47 variable #25430 to this special D.
The system will move data from NC
variable #25431 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x175 | are NOT available to use when using R
MLC 48 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | 3417 The system will move data from NC R (Default)
MLC 49 variable #25432 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25433 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y177 | are NOT available to use when using R Float Bit7=1)
MLC 50 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x178 Thg system will move data from NC R
MLC 51 variable #25434 to this special D.
The system will move data from NC
variable #25435 to this special D.
) *Both this special D and the variable #
NC Variable to D3x179 | are NOT available to use when using R
MLC 52 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x180 Thg system will move data from NC R
MLC 53 variable #25436 to this special D.
The system will move data from NC
variable #25437 to this special D.
) *Both this special D and the variable #
NC Variable to D3x181 | are NOT available to use when using R
MLC 54 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x182 The_ system will move data from NC R
MLC 55 variable #25438 to this special D.
The system will move data from NC
variable #25439 to this special D.
. *Both this special D and the variable #
NCI\\/I/EEIZag(ISe 10| D3x183 | are NOT available to use when using R
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MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x184 Thg system will move data from NC R

MLC 57 variable #25440 to this special D.
The system will move data from NC
variable #25441 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x185 ' are NOT available to use when using R
MLC 58 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x186 The system will move data from NC R
MLC 59 variable #25442 to this special D.
The system will move data from NC
variable #25443 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x187 | are NOT available to use when using R
MLC 60 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x188 The system will move data from NC R
MLC 61 variable #25444 to this special D.
The system will move data from NC
variable #25445 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x189 | are NOT available to use when using R
MLC 62 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | p341gp = The system will move data from NC R (Default)
MLC 63 variable #25446 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25447 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y191 | are NOT available to use when using R Float Bit7=1)
MLC 64 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x192 Thg system will move data from NC R
MLC 65 variable #25448 to this special D.
The system will move data from NC
variable #25449 to this special D.
) *Both this special D and the variable #
NC Variable to D3x193 | are NOT available to use when using R
MLC 66 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x194 Thg system will move data from NC R
MLC 67 variable #25450 to this special D.
The system will move data from NC
variable #25451 to this special D.
) *Both this special D and the variable #
NC Variable to D3x195 | are NOT available to use when using R
MLC 68 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x196 The_ system will move data from NC R
MLC 69 variable #25452 to this special D.
The system will move data from NC
variable #25453 to this special D.
. *Both this special D and the variable #
NCI\\/I/EEIZa;)(I)e 0| D3x197 | are NOT available to use when using R

B-88

MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x198 Thg system will move data from NC R

MLC 71 variable #25454 to this special D.
The system will move data from NC
variable #25455 to this special D.
) *Both this special D and the variable #
NC Variableto | p3x199 ' are NOT available to use when using R
MLC 72 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x200 The system will move data from NC R
MLC 73 variable #25456 to this special D.
The system will move data from NC
variable #25457 to this special D.
) *Both this special D and the variable #
NC Variable to | p3y201 | are NOT available to use when using R
MLC 74 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x202 The system will move data from NC R
MLC 75 variable #25458 to this special D.
The system will move data from NC
variable #25459 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y203 | are NOT available to use when using R
MLC 76 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | 34004 = The System will move data from NC R (Default)
MLC 77 variable #25460 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25461 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y205 | are NOT available to use when using R Float Bit7=1)
MLC 78 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x206 Thg system will move data from NC R
MLC 79 variable #25462 to this special D.
The system will move data from NC
variable #25463 to this special D.
) *Both this special D and the variable #
NC Variable to D3x207 | are NOT available to use when using R
MLC 80 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x208 Thg system will move data from NC R
MLC 81 variable #25464 to this special D.
The system will move data from NC
variable #25465 to this special D.
) *Both this special D and the variable #
NC Variable to D3x209 | are NOT available to use when using R
MLC 82 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x210 The_ system will move data from NC R
MLC 83 variable #25466 to this special D.
The system will move data from NC
variable #25467 to this special D.
. *Both this special D and the variable #
NCI\\A/EE':agf 10| D3x211 | are NOT available to use when using R

89

MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x212 Thg system will move data from NC R

MLC 85 variable #25468 to this special D.
The system will move data from NC
variable #25469 to this special D.
) *Both this special D and the variable #
NC Variableto | 34213 | are NOT available to use when using R
MLC 86 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x214 The system will move data from NC R
MLC 87 variable #25470 to this special D.
The system will move data from NC
variable #25471 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y215 | are NOT available to use when using R
MLC 88 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x216 The system will move data from NC R
MLC 89 variable #25472 to this special D.
The system will move data from NC
variable #25473 to this special D.
) *Both this special D and the variable #
NC Variableto | p3yx217 | are NOT available to use when using R
MLC 90 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | 34p1g = The system will move data from NC R (Default)
MLC 91 variable #25474 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25475 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y219 | are NOT available to use when using R Float Bit7=1)
MLC 92 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x220 Thg system will move data from NC R
MLC 93 variable #25476 to this special D.
The system will move data from NC
variable #25477 to this special D.
) *Both this special D and the variable #
NC Variable to D3x221 | are NOT available to use when using R
MLC 94 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x222 Thg system will move data from NC R
MLC 95 variable #25478 to this special D.
The system will move data from NC
variable #25479 to this special D.
) *Both this special D and the variable #
NC Variable to D3x223 | are NOT available to use when using R
MLC 96 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x224 The_ system will move data from NC R
MLC 97 variable #25480 to this special D.
The system will move data from NC
variable #25481 to this special D.
. *Both this special D and the variable #
NCI\\/I/EEIZagée 10| D3x225  are NOT available to use when using R
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MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x226 Thg system will move data from NC R

MLC 99 variable #25482 to this special D.
The system will move data from NC
variable #25483 to this special D.
) *Both this special D and the variable #
NC Variable to | p3x227 | are NOT available to use when using R
MLC 100 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x228 The system will move data from NC R
MLC 101 variable #25484 to this special D.
The system will move data from NC
variable #25485 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y229 | are NOT available to use when using R
MLC 102 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x230 The system will move data from NC R
MLC 103 variable #25486 to this special D.
The system will move data from NC
variable #25487 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y231 | are NOT available to use when using R
MLC 104 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | 343, = The system will move data from NC R (Default)
MLC 105 variable #25488 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25489 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y233 | are NOT available to use when using R Float Bit7=1)
MLC 106 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x234 Thg system will move data from NC R
MLC 107 variable #25490 to this special D.
The system will move data from NC
variable #25491 to this special D.
) *Both this special D and the variable #
NC Variable to D3x235 | are NOT available to use when using R
MLC 108 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x236 Thg system will move data from NC R
MLC 109 variable #25492 to this special D.
The system will move data from NC
variable #25493 to this special D.
) *Both this special D and the variable #
NC Variable to D3x237 | are NOT available to use when using R
MLC 110 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x238 The_ system will move data from NC R
MLC 111 variable #25494 to this special D.
The system will move data from NC
variable #25495 to this special D.
. *Both this special D and the variable #
NCM\I/_a(;Ia‘I?IZe 10| D3x239  are NOT available to use when using R
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Function Name SpeDC|aI Description Device  Type Range
NC Variable to D3x240 Thg system will move data from NC R

MLC 113 variable #25496 to this special D.
The system will move data from NC
variable #25497 to this special D.
) *Both this special D and the variable #
NC Variable to | p3x241 | are NOT available to use when using R
MLC 114 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x242 The system will move data from NC R
MLC 115 variable #25498 to this special D.
The system will move data from NC
variable #25499 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y243 | are NOT available to use when using R
MLC 116 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x244 The system will move data from NC R
MLC 117 variable #25500 to this special D.
The system will move data from NC
variable #25501 to this special D.
) *Both this special D and the variable #
NC Variableto | p3y245 | are NOT available to use when using R
MLC 118 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variableto | p3yp4g = The System will move data from NC R (Default)
MLC 119 variable #25502 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25503 to this special D. Decimal /
. *Both this special D and the variable # / (N,1 010
NC Variable to | p3y247 | are NOT available to use when using R Float Bit7=1)
MLC 120 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)’Egggv.vlse, the system will return error +2.147 483,647
NC Variable to D3x248 Thg system will move data from NC R
MLC 121 variable #25504 to this special D.
The system will move data from NC
variable #25505 to this special D.
) *Both this special D and the variable #
NC Variable to D3x249 | are NOT available to use when using R
MLC 122 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x250 Thg system will move data from NC R
MLC 123 variable #25506 to this special D.
The system will move data from NC
variable #25507 to this special D.
) *Both this special D and the variable #
NC Variable to D3x251 | are NOT available to use when using R
MLC 124 MLC floating mode [N1.010 Bit7=1].
Otherwise, the system will return error
0x235.
NC Variable to D3x252 The_ system will move data from NC R
MLC 125 variable #25508 to this special D.
The system will move data from NC
variable #25509 to this special D.
. *Both this special D and the variable #
NCMVLaCrZIa1l;IfeS 10| D3x253  are NOT available to use when using R
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Function Name SpeDC|aI Description Device  Type Range
NC Variableto | 34054 = The system will move data from NC R (Default)
MLC 127 variable #25510 to this special D. -32,768 ~
The system will move data from NC +32,767
variable #25511 to this special D. Decimal /
) *Both this special D and the variable # / (N,1 010
NC Variable to | p3y255 ' are NOT available to use when using R Float Bit7=1)
MLC 128 MLC floating mode [N1.010 Bit7=1]. -2,147,483,648
OO)Egggllvlse, the system will return error +2.147 483,647
When the system is executing an NC
program, it will preview the current
Look Ahead D3x320 | program and planning path, and the R Decimal 0~
Remaining D3x321 | remaining number of previewed and ecimal | 4,294,967,295
Command executable blocks will be written to
this special D.
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Dax3so | feedback when the 1 spindle -2,147,483,648
Max Error of 1st D3x351 executes the tapping function. R Float ~
Spindle This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Dax3se  feedback when the 2 spindle -2,147,483,648
Max Error of 2nd D3x353 executes the tapping function. R Float ~
Spindle This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
« | D3x3s4 Targetfeed movement of the 1 -2,147,483,648
Target Feed of 1 spindle in each revolution. R Float ~
Spindle D3x335 ' nit: mmyrev. +2,147,483,647
2 | D3x3se | 1argetfeed movement of the 21 -2,147,483,648
Target Feed of 2 spindle in each revolution. R Float ~
Spindle D3x357 | Gnit: mmirev. +2,147,483,647
«  Daxasg Actual feed movement of the 1t -2,147,483,648
Actual Feed of 1 spindle in each revolution. R Float ~
Spindle D3x339 " nit: mmyrev. +2,147,483,647
| Daxaeo  Actual feed movement of the 2nd -2,147,483,648
Actual Feed of 2 spindle in each revolution. R Float ~
Spindle D3x36T | Unit: mmirev. +2,147,483,647
When the.3rd spindle S code is -2.147.483,648
Speed Command | D3x362 | executed in a program, the command R Float -
of 3" Spindle D3x363 | value will be sent in this special D. +2,147,483,647
Unit: RPM
) Shows the 3" spindle’s speed. The -2,147,483,648
3¢ Spindle Speed ngggg data source is from the spindle’s R Float ~
Feedback x command speed. +2,147,483,647
Shows the 3™ spindle’s actual degree. -2,147,483,648
3" Spindle Actual Bgigg? The data source is from the spindle’s R Float ~
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Function Name SpeDC|aI Description Device = Type Range
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping D3x368 feedback when the 3 spindle -2,147,483,648
Max Error of 3™ D3x369 executes the tapping function. R Float ~
Spindle This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
« | D3x370 Target feed movement of the 3™ -2,147,483,648
Target Feed of 3 Dax37q | Spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
« | D3x372  Actual feed movement of the 3rd -2,147,483,648
Actual Feed of 3 Dax373 SPindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
When the 4% spindle S code is 2147 483 648
Speed Command = D3x374 | executed in a program, the command R Float T
of 4t Spindle D3x375 | value will be sent in this special D. +2,147,483,647
Unit: RPM
, Shows the 4" spindle’s speed. The -2,147,483,648
4" Spindle Speed nggs data source is from the spindle’s R Float ~
Feedback X command speed. +2,147,483,647
. Shows the 4™ spindle’s actual degree. -2,147,483,648
4" Spindle Actual | D3x378 | The gata source is from the spindle’s R Float ~
D3x379
Degree X actual degree. +2,147,483,647
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping D3x380 feedback when the 4™ spindle -2,147,483,648
Max Error of 4th D3x381 executes the tapping function. R Float ~
Spindle This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
Target feed movement of the 4t -2,147,483,648
Target Eeed of 47 ngggg spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
n | D3x384 Actual feed movement of the 4t -2,147,483,648
Actual Feed of 4 Dax3gs | SPindle in each revolution. R Float ~
Spindle X891 Unit: mmirev. +2,147,483,647
When the 5" spindle S code is 2147 483 648
Speed Command = D3x386 | executed in a program, the command R Float T
of 5t Spindle D3x387 | value will be sent in this special D. +2,147,483,647
Unit: RPM
, Shows the 5" spindle’s speed. The -2,147,483,648
5™ Spindle Speed ngggg data source is from the spindle’s R Float ~
Feedback x command speed. +2,147,483,647
. Shows the 5™ spindle’s actual degree. -2,147,483,648
e data source is from the spindle’s ~
5t Spindle Actual | D3x390 | The gat is from the spindle’ R Float
Degree D3x391 | actual degree. +2,147,483,647
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Dax3gp  eedback when the 5t spindle -2,147,483,648
Max Error of 5t D3§393 executes fthe tapping function: R Float ~
Spindle This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
Target feed movement of the 51 -2,147,483,648
Target Feed of 5" Bgiggg spindle in each revolution. R Float ~

+2,147,483,647
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Function Name SpeDC|aI Description Device Type Range
n | D3xagg Actual feed movement of the 5t -2,147,483,648
Actual Feed of 5 Dax3gy  SPindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
When the 6% spindle S code is 2147 483.648
Speed Command = D3x398 | executed in a program, the command R Float T
of 6t Spindle D3x399 \L/JaI.L:eé/YDiIIIVIbe sent in this special D. +2,147,483,647
nit:
Shows the 6t spindle's speed. The -2,147,483,648
6" Spindle Speed | D3x400 ; C ~
E cedback D3x401 gs’;ﬁrﬁgﬁ(rjc;zefr;m the spindle’s R Float +2.147 483,647
. Shows the 6™ spindle’s actual degree. -2,147,483,648
6" Spindle Actual | D3x402 | The 4ata source is from the spindle’s R Float ~
Degree D3x403 | 4ctual degree. +2,147,483,647
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Daxdo4 | feedback when the 6" spindle -2,147,483,648
Max Error of 6t D3X405 executes the tapping function. R Float -
Spindle x This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
Target feed movement of the 6t -2,147,483,648
Target Eeed of 6" ngjgg spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
n | D3xaog Actual feed movement of the 6t -2,147,483,648
Actual Feed of 6 Daxdog | SPindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
When the 7" spindle S code is 2147 .483.648
Speed Command = D3x410 | executed in a program, the command R Float L
of 7t Spindle D3x411 \L/JaI.L:eé/YDiIIIVIbe sent in this special D. +2,147,483,647
nit:
, Shows the 7" spindle’s speed. The -2,147,483,648
7" Spindle Speed | D3x412 1 ' 1 irce is from the spindle’s R Float ~
Feedback D3x413 | ommand speed. +2,147,483,647
. Shows the 7™ spindle’s actual degree. -2,147,483,648
7t Spindle Actual | D3x414 | The §ata source is from the spindle’s R Float ~
Degree D3x415 | actual degree. +2,147,483,647
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Daxaqg feedback when the 7t spindle -2,147,483,648
Max Error of 7th D3X417 executes the tapping function. R Float -
Spindle X This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
n | D3xaig rargetfeed movement of the 7th -2,147,483,648
Target Feed of 7 Daxag  Spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
n | D3xago Actual feed movement of the 7t -2,147,483,648
Actual Feed of 7 Daxdnq  Spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
When the 8" spindle S code is 2147 483.648
Speed Command = D3x422 | executed in a program, the command R Float T
of 8t Spindle D3x423 \L/JaI.L:eé/YDiIIIVIbe sent in this special D. +2,147,483,647
nit:
, Shows the 8" spindle’s speed. The -2,147,483,648
8" Spindle Speed | D3x424 | i1 1ce is from the spindle’s R Float ~
Feedback D3x425
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Function Name SpeDC|aI Description Device  Type Range
. Shows the 8™ spindle’s actual degree. -2,147,483,648
8" Spindle Actual | D3x426 | The gata source is from the spindle’s R Float ~
D3x427
Degree X actual degree. +2,147,483,647
The system will record the maximum
absolute difference distance between
the feed axis feedback and spindle
Rigid Tapping Daxazg  feedback when the 8 spindle -2,147,483,648
Max Error of 8t D3X429 executes the tapping function. R Float -
Spindle X This special D will be reset prior to +2,147,483,647
every time the tapping function is
triggered.
Unit: mm
Target feed movement of the 8t -2,147,483,648
Target Eeed of 8" ngjg? spindle in each revolution. R Float ~
Spindle X Unit: mm/rev. +2,147,483,647
n | D3xazp Actual feed movement of the 8t -2,147,483,648
Actual Feed of 8 Daxdss Spindle in each revolution. R Float ~

Spindle
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B.3 CNC Special # Variable

This appendix provides functional mapping tables of # variables in the NC 5 controller system.

Variables are independently working in each channel of NC, mainly used in operation, read and

system setting of NC program.

System # variable corresponding table define as following:

P

Variable | 2 Description

Type

#0 ‘_[ 1 system variable of value is null (NULL) [ I R/-/-
N

s

1. # variable name, beginning as # and number from 0 to 223999. Number after 20000 are

system variables or reserved variables.

# variable function description.

# variable operation attribute and its attribute description:
R:  # variable read only.

W: # variable writable.

eo:  When NC system execute this # variable, it will stop look-ahead and block preview

which ensure the system can obtain the current state of the NC system.

B.3.1 Constant Variable

B.3.1.1 Null Variable (#0)

Variable Description Type
A null and read only variable (Null).
Users can move #0 value into specified variable, and then set this specified
variable as null. (The value will display as NULL).
Null (NULL) and 0 is different in usage, the following table describes the
differences when the #100 is given in NULL or O:
Value of #100
Judgement
NULL 0
#100 == #0 True False
40 #100 I= #0 False True RJ-/-
#100 >= #0 True True
#100 <= #0 True True
#100>0 False False
#100<0 False False
#1001=0 True False
GYOX99Y#100 G90 X99 (90 X99 Y0
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B.3.1.2 Constant Variable (#20000~#20012)

Variable Description Type
#20000 e =2.718281828 R/-/-
#20001 log, e = 1.442695041 R/-/-
#20002 log, e = 0.434294482 R/-/-
#20003 In2 = 0.693147181 R/-/-
#20004 In10 = 2.302585093 R/--
#20005 7 = 3.141592654 R/-/-
s
#20006 2 = 1570796327 R/-/-
#20007 % =~ 0.785398163 RJ-/-
1
#20008 — = 0318309886 R/-/-
2
#20009 —= 0.636619772 R/-I-
#20010 2 . 1.128379167 R/-/
Voo o
#20011 V2 = 1414213562 R/-I-
1
#20012 — =0.707106781 R/-/-
N
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B.3.2 Alarm Variable

B.3.2.1 Macro Defined Alarm (#20020)

Variable Description Type

Macro defined alarm (MR)

When non-zero value is written into this variable, the system will display

Macro defined alarm on the controller screen.

4 Value range: from 0 to 32767. If the value is not in the range, the system will R/W/e
20020 | return alarm 0x0244.

The error message from MR1 to MR1000 are configured in the

[CNCSoft] — [DOPSoft].

For example: #20020 = 100; the system displays MR100.

B.3.3 Field Special Variables

B.3.3.1 User-Defined Coordinate (#20021)

Variable Description Type
Special for woodworking machine, used for displaying the working coordinate

#20021 | of the multi-channel. R/-/e
*Need to be used with file sequence function

B.3.3.2 Multi-Z Axis Synchronize (#20022)

Variable Description Type
Slave axes number shielding of multi-Z axis. R/-/e

#20022 | This value is associated with D3X014.
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B.3.4 NC System Status
B.3.4.1 Servo Parameter Read and Write (#20023, #20024)
Variable Description Type
This variable store the servo parameter which return from the slave
parameters reading instruction.
Servo parameters reading instruction includes G10 L40, L41, L45 and L46.
For example: R/-/e
#20023 After executing G10 L40 I3 P4 D5, this variable will store the value of P4-5
from the servo drive of address number 3.
After executing G10 L45 I3 P4 D5, this variable will store the value of [OD-
code 4] [Sub OD code 5] from the slave device of address number 3.
This variable store the execution result (error code) after executing the slave
parameters reading instruction. Servo parameters reading instruction
includes G10 L40, L41, L45 and L46.
For example: R/-/e
#20024 After executing G10 L40 I3 P4 D5, this variable will store the execution result
(error code).
When executing G10 L45 I3 P4 D5, this variable will store the execution
result (error code).
B.3.4.2 System Time (#20025, #20026)
Variable Description Type
System time:  YYMMDD
#20025 | For example: controller system time is 2023/04/17, the value of #20025 is R/-/e
230417
System time: hhmmss
#20026 | For example: controller system time is 17:30:01, the value of #20026 is R/-/e
173001
B.3.4.3 NC System Mode (#20300~#20330)
Variable Function description (Milling machine type G code) Type
#20300 |G code group [0] mode: Temporary G command information R/-/-
#20301 |G code group [1] mode: Interpolation mode (GO0~G03) R/-/-
#20302 |G code group [2] mode: Plane selection (G17~G19) R/-I-
#20303 |G code group [3] mode: Absolute/ incremental instruction (G90, G91). R/-I-
#20304 |G code group [4] mode: Procedure check (G22, G23). R/-I-
#20305 |G code group [5] mode: Feeding mode G94, G95. R/-/-
#20306 |G code group [6] mode: Metric/ inch mode (G20, G21). R/-/-
#20307 |G code group [7] mode: Tool radius compensation (G40, G41, G42). R/-I-
#20308 |G code group [8] mode: Tool length compensation (G43, G44, G49). R/-I-
#20309 |G code group [9] mode: Circulation instruction (G80). R/-I-
#20310 |G code group [10] mode: Drilling return mode (G98, G99). R/-/-
#20311 |G code group [11] mode: Ratio mode (G50, G51). R/-/-
#20312 |G code group [12] mode: Workpiece coordinate (G54~G59). R/-I-
#20313 |G code group [13] mode: Cutting mode (G61, G64). R/-I-
#20314 |G code group [14] mode: Macro call (G66, G67). R/-/-
#20315 |G code group [15] mode: Coordinate rotation (G68, G69). R/-/-
#20316 |G code group [16] mode: Polar coordinate instruction (G15, G16). R/-/-
#20317 |G code group [17] mode: Cut speed (G96, G97). R/-I-
#20318 |G code group [18] mode: Mirror function (G24, G25). R/-I-
#20319 System reserved. Do not use this sector variable. -I--
...#20330
#20331 |G code group [31] mode: Extend work coordinate (G54 P1-P64). R/-/-
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B.3.4.4 NC Command Status (#20400~#20411)

Variable

Function description Type
NO.

Current execution feed rate F. R/-/-

#20400 |This variable records the last F command before the specified search break
block when executing breakpoint search function.

Current tool compensation H value R/-/-
#20401 |This variable records the last H command before the specified search break
block when executing breakpoint search function.

Current tool compensation D value R/-/-
#20402 |This variable records the last D command before the specified search break
block when executing breakpoint search function.

Current tool number T value
#20403 |[This variable records the last T command before the specified search break R/-/-
block when executing breakpoint search function.

#20404 |15t spindle current program speed S. R/-/e
#20405 |2 spindle current program speed S. R/-/e
#20406 |3 spindle current program speed S. R/-/e
#20407 |4 spindle current program speed S. R/-/e
#20408 System reserved. R/-/e
490411 Do not use variables in this range.
B.3.4.5 Coordinate Information (#21000~#21079)
Machine Abso]ute Targ_et G31_ G31 Com?))c(aizsate Type
Coordinate | Coordinate Position Machine Absolute Feedback
1staxis (X) | #21000 #21016 #21032 #21048 #21064 #21080 R/-/e
2nd axis (Y) | #21001 #21017 #21033 #21049 #21065 #21081 R/-/e
39 axis (Z) | #21002 #21018 #21034 #21050 #21066 #21082 R/-/e
4t axis (A) | #21003 #21019 #21035 #21051 #21067 #21083 R/-le
5t axis (B) | #21004 #21020 #21036 #21052 #21068 #21084 R/-le
6! axis (C) | #21005 #21021 #21037 #21053 #21069 #21085 R/-/e
7t axis (U) | #21006 #21022 #21038 #21054 #21070 #21086 R/-/e
8t axis (V) | #21007 #21023 #21039 #21055 #21071 #21087 R/-/e
9 axis (W) | #21008 #21024 #21040 #21056 #21072 #21088 R/-le
10t axis #21009 #21025 #21041 #21057 #21073 #21089 R/-le
11t axis #21010 #21026 #21042 #21058 #21074 #21090 R/-le
12t axis #21011 #21027 #21043 #21059 #21075 #21091 R/-/e
13t axis #21012 #21028 #21044 #21060 #21076 #21092 R/-/e
14" axis #21013 #21029 #21045 #21061 #21077 #21093 R/-/e
15t axis #21014 #21030 #21046 #21062 #21078 #21094 R/-le
16t axis #21015 #21031 #21047 #21063 #21079 #21095 R/-le
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B.3.4.6 G54-G59 Workpiece Coordinate (#22000~#23183)

Offset
Position

1staxis (X) | #22000 | #22002 | #22003 | #22004 | #22005 | #22006 | #22007 | R/W/e
2nd axis (Y) | #22078 | #22080 | #22081 | #22082 | #22083 | #22084 | #22085 | R/W/e
39axis (Z) | #22156 | #22158 | #22159 | #22160 | #22161 | #22162 | #22163 | R/W/e
4t axis (A) | #22234 | #22236 | #22237 | #22238 | #22239 | #22240 | #22241 | RIW/e
5t axis (B) | #22312 | #22314 | #22315 | #22316 | #22317 | #22318 | #22319 | R/W/e
6 axis (C) | #22390 | #22392 | #22393 | #22394 | #22395 | #22396 | #22397 | R/W/e
7haxis (U) | #22468 | #22470 | #22471 | #22472 | #22473 | #22474 | #22475 | RIW/e
8h axis (V) | #22546 | #22548 | #22549 | #22550 | #22551 | #22552 | #22553 | R/W/e
oh axis(W) | #22624 | #22626 | #22627 | #22628 | #22629 | #22630 | #22631 | R/W/e
10t axis #22702 | #22704 | #22705 | #22706 | #22707 | #22708 | #22709 | R/W/e
11th axis | #22780 | #22782 | #22783 | #22784 | #22785 | #22786 | #22787 | R/Wi/e
12t axis | #22858 | #22860 | #22861 | #22862 | #22863 | #22864 | #22865 | R/W/e
13th axis | #22936 | #22938 | #22939 | #22940 | #22941 | #22942 | #22943 | R/W/e
14t axis #23014 | #23016 | #23017 | #23018 | #23019 | #23020 | #23021 | R/W/e
15t axis #23092 | #23094 | #23095 | #23096 | #23097 | #23098 | #23099 | R/W/e
16t axis #23170 | #23172 | #23173 | #23174 | #23175 | #23176 | #23177 | R/W/e

G54 G55 G56 G57 G58 G59 Type

G54 Offset | G55 Offset | G56 Offset | G57 Offset | G58 Offset | G59 Offset

= = = = " = Type
Position Position Position Position Position Position

1staxis (X) | #22008 #22009 #22010 #22011 #22012 #22013 | R/W/e

2nd axis (Y) | #22086 #22087 #22088 #22089 #22090 #22091 | R/W/e

3daxis (Z) | #22164 #22165 #22166 #22167 #22168 #22169 | R/W/e
4th axis (A) | #22242 #22243 #22244 #22245 #22246 #22247 | RIW/e
5% axis (B) | #22320 #22321 #22322 #22323 #22324 #22325 | RIW/e
6th axis (C) | #22398 #22399 #22400 #22401 #22402 #22403 | R/W/e

7thaxis (U) | #22476 #22477 #22478 #22479 #22480 #22481 | RIW/e

8th axis (V) | #22554 #22555 #22556 #22557 #22558 #22559 | R/W/e

gth axis(W) | #22632 #22633 #22634 #22635 #22636 #22637 | RIW/e

10t axis #22710 #22711 #22712 #22713 #22714 #22715 | RIW/e
11t axis #22788 #22789 #22790 #22791 #22792 #22793 | RIW/e
12t axis #22866 #22867 #22868 #22869 #22870 #22871 | RIW/e
13t axis #22944 #22945 #22946 #22947 #22948 #22949 | RIW/e
14 axis #23022 #23023 #23024 #23025 #23026 #23027 | RIW/e

15t axis #23100 #23101 #23102 #23103 #23104 #23105 | R'W/e
16t axis #23178 #23179 #23180 #23181 #23182 #23183 | R/W/e
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B.3.5 Tool Management and Breakpoints

B.3.5.1 Tool Magazine (#24001~#24004)

Variable Function description Type
#24001 |Activated tool number from the 15t tool magazine. R/-/e
#24002 |Activated tool number from the 2" tool magazine. R/-/e

Tool exchange number of the 15t tool magazine.

In the 15t tool magazine, after search the [#24003 specified number] and get
the current tool slot, user can exchange the [#24001 activated tool number]
#24003  |and the [#24003 Tool exchange number] and then the tool number in the tool R/W/e
slot will be changed automatically.

if #24003 specified tool number is not in the tool magazine, the system will not
exchange the tool number.

Tool exchange number of the 2™ tool magazine.

In the 2" tool magazine, after search the [#24004 specified number] and get
the current tool slot, user can exchange the [#24002 activated tool number]
#24004  |and the [#24004 Tool exchange number] and then the tool number in the tool R/W/e
slot will be changed automatically.

if #240044 specified tool number is not in the tool magazine, the system will not
exchange the tool number.

B.3.5.2 Breakpoint Search (#24039~#24095)

After executing the breakpoint row-searching or label execution, the NC system will directed
current line number to the specified breakpoint, and the status information of M, S, T, F and axis

coordinates are saved as following table:

Variable Function Description Type

Last M code record before breakpoint.

When using breakpoint search function, those used M code before breakpoint
line number or breakpoint label will record in #24042 to #24076 variables.

* If there are more than 35 M codes are used before the breakpoint line R/-/-
number, the system retains only the last 35 sets of M codes based on the first-
in-first-out principle.

* If less than 35 M codes are used before the breakpoint line number, the
corresponding variable will be NULL.

Last S code record before breakpoint.

When using breakpoint search function, the last S code before breakpoint line
#24077 |number or breakpoint label will record in #24077 variable. R/-/-
*If there are no S code has been used before the breakpoint line number, this
variable will be null (NULL).

#24042

#24076

Last T code record before breakpoint.
#24078 |When using breakpoint search function, those used T code before breakpoint R/-/-
line number or breakpoint label will record in #24078 to #24079 variables.

* If there are more than 2 T codes are used before the breakpoint line number,
the system retains only the last 2 sets of T codes based on the first-in-first-out
principle.

#24079 |* Ifless than 2 T codes are used before the breakpoint line number, the R/-I-
corresponding variable will be NULL.
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Variable Function description Type
#24080 1% axis (X) R/-/-
#24081 2" axis (Y) R/-/-
#24082 3" axis (Z) R/-/-
#24083 4t axis (A) R/-I-
#24084 5 axis (B) R/-I-
#24085 6" axis (C) f f R/-/-
th oy Target position of each axis record before breakpointline. | R/-
#24086 ! aXI_S W) When using breakpoint searching function, the target
#24087 8" axis (V) |position before breakpoint line or breakpoint label of each RI--
#24088 9th axis (W) axis will be store in #24080 to #24095 variables. R/-/-
101 axi *If the axis is not used before the breakpoint line number, T R
#24089 @XIS___lthe corresponding variable will be null (NULL).
#24090 11 axis R/-/-
#24091 12" axis R/-I-
#24092 13" axis R/-I-
#24093 14" axis R/-/-
#24094 15" axis R/-/-
#24095 16" axis R/-/-
#24100 |Multiple T code record before breakpoint line. R/-/-
When using breakpoint searching function, the T code command before T
#24101  |breakpoint line or breakpoint label will be store in #24100 to #24103 variables.
#4102 Maximum 4 sets of T code will be recorded. R/-/-
™" 7" 1*If the multiple T code is not used before the breakpoint line number, the I
#24103 |corresponding variable will be null (NULL). R/-/-
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B.3.6 MLC Exchange Variable
B.3.6.1 MLC M Relay Write to # Variable (#25000~#25127)

+0 +1 +2 +3 +4 Type
#25000 M2X128 M2X129 M2X130 M2X131 M2X132 R/-/-
#25005 M2X133 M2X134 M2X135 M2X136 M2X137 R/-I-
#25010 M2X138 M2X139 M2X140 M2X141 M2X142 R/-/-
#25015 M2X143 M2X144 M2X145 M2X146 M2X147 R/-/-
#25020 M2X148 M2X149 M2X150 M2X151 M2X152 R/-/-
#25025 M2X153 M2X154 M2X155 M2X156 M2X157 R/-/-
#25030 M2X158 M2X159 M2X160 M2X161 M2X162 R/-/-
#25035 M2X163 M2X164 M2X165 M2X166 M2X167 R/-I-
#25040 M2X168 M2X169 M2X170 M2X171 M2X172 R/-/-
#25045 M2X173 M2X174 M2X175 M2X176 M2X177 R/-/-
#25050 M2X178 M2X179 M2X180 M2X181 M2X182 R/-/-
#25055 M2X183 M2X184 M2X185 M2X186 M2X187 R/-/-
#25060 M2X188 M2X189 M2X190 M2X191 M2X192 R/-/-
#25065 M2X193 M2X194 M2X195 M2X196 M2X197 R/-I-
#25070 M2X198 M2X199 M2X200 M2X201 M2X202 R/-I-
#25075 M2X203 M2X204 M2X205 M2X206 M2X207 R/-I-
#25080 M2X208 M2X209 M2X210 M2X211 M2X212 R/-/-
#25085 M2X213 M2X214 M2X215 M2X216 M2X217 R/-/-
#25090 M2X218 M2X219 M2X220 M2X221 M2X222 R/-/-
#25095 M2X223 M2X224 M2X225 M2X226 M2X227 R/-/-
#25100 M2X228 M2X229 M2X230 M2X231 M2X232 R/-I-
#25105 M2X233 M2X234 M2X235 M2X236 M2X237 R/-I-
#25110 M2X238 M2X239 M2X240 M2X241 M2X242 R/-/-
#25115 M2X243 M2X244 M2X245 M2X246 M2X247 R/-/-
#25120 M2X248 M2X249 M2X250 M2X251 M2X252 R/-/-
#25125 M2X253 M2X254 M2X255 - - R/-I-
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B.3.6.2 MLC Word D Register Write to # Variable (#25128~#25255)

This function effected by the parameter [N1.010 Bit7 MLC variable status]. When the
parameter set as 0 single word type, the D register uses 16-bit signed integer is converted into
the # variable, for example: D2X128 as -19, the #25128 will read out of -19.000; if set parameter
as 1 floating-point type, D register uses 32-bit floating-point format conversion passed in the #
variable and odd-numbered of # variables are forbidden to operate, for example: set the value
of D2X128, D2X129 as 19.999, read #25128 out of 19.999 and the #25129 is not available to
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operate.

+0 +1 +2 +3 +4 Type
D2X128 #25128 #25129note #25130 #2513 note #25132 R/-I-
D2X133 #25133n0te #25134 #25135n0te #25136 #25137n0te R/-I-
D2X138 #25138 #25139gnote #25140 #2514 1note #25142 R/-/-
D2X143 #25143note #25144 #25145m0t #25146 #25147note R/-I-
D2X148 #25148 #25149note #25150 #2515 note #25152 R/-I-
D2X153 #25153n0te #25154 #25155nt #25156 #25157note R/-/-
D2X158 #25158 #25159note #25160 #25161note #25162 R/-/-
D2X163 #25163t #25164 #25165mt #25166 #25167"t R/-I-
D2X168 #25168 #25169note #25170 #2517 1note #25172 R/-/-
D2X173 #25173ote #25174 #25175m0t #25176 #25177ot R/-I-
D2X178 #25178 #25179note #25180 #25181note #25182 R/-I-
D2X183 #25183note #25184 #25185n0te #25186 #25187note R/-/-
D2X188 #25188 #25189note #25190 #25191note #25192 R/-I-
D2X193 #25193note #25194 #25195n0te #25196 #25197note R/-I-
D2X198 #25198 #25199note #25200 #2520 1n0te #25202 R/-I-
D2X203 #25203"°te #25204 #25205"te #25206 #25207"0te R/-I-
D2X208 #25208 #25209n0te #25210 #2521 1note #25212 R/-/-
D2X213 #25213note #25214 #2521 5n0te #25216 #2521 7note R/-/-
D2X218 #25218 #25219gnote #25220 #2522 note #25222 R/-I-
D2X223 #25223note #25224 #25225m0t #25226 #25227mote R/-I-
D2X228 #25228 #25229note #25230 #2523 1note #25232 R/-/-
D2X233 #25233n0te #25234 #25235"0te #25236 #25237n0te R/-I-
D2X238 #25238 #25239note #25240 #2524 1note #25242 R/-/-
D2X243 #25243note #25244 #25245n0te #25246 #2524 7note R/-/-
D2X248 #25248 #25249note #25250 #2525 note #25252 R/-I-
D2X253 #25253 #25254 #25255 - - R/-I-

Note: parameter [N1.010 Bit7 MLC variable status] set as 1 floating-point type, the odd #

variable number are prohibited.
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B.3.6.3 # Variable Write to MLC M Relay (#25256~#25383)

+0 +1 +2 +3 +4 Type
#25256 M2X256 M2X257 M2X258 M2X259 M2X260 RIW/-
#25261 M2X261 M2X262 M2X263 M2X264 M2X265 RIW/-
#25266 M2X266 M2X267 M2X268 M2X269 M2X270 RIW/-
#25271 M2X271 M2X272 M2X273 M2X274 M2X275 RIW/-
#25276 M2X276 M2X277 M2X278 M2X279 M2X280 RIW/-
#25281 M2X281 M2X282 M2X283 M2X284 M2X285 RIW/-
#25286 M2X286 M2X287 M2X288 M2X289 M2X290 RIW/-
#25291 M2X291 M2X292 M2X293 M2X294 M2X295 RIW/-
#25296 M2X296 M2X297 M2X298 M2X299 M2X300 RIW/-
#25301 M2X301 M2X302 M2X303 M2X304 M2X305 RIW/-
#25306 M2X306 M2X307 M2X308 M2X309 M2X310 RIW/-
#25311 M2X311 M2X312 M2X313 M2X314 M2X315 RIW/-
#25316 M2X316 M2X317 M2X318 M2X319 M2X320 RIW/-
#25321 M2X321 M2X322 M2X323 M2X324 M2X325 RIW/-
#25326 M2X326 M2X327 M2X328 M2X329 M2X330 RIW/-
#25331 M2X331 M2X332 M2X333 M2X334 M2X335 RIW/-
#25336 M2X336 M2X337 M2X338 M2X339 M2X340 RIW/-
#25341 M2X341 M2X342 M2X343 M2X344 M2X345 RIW/-
#25346 M2X346 M2X347 M2X348 M2X349 M2X350 RIW/-
#25351 M2X351 M2X352 M2X353 M2X354 M2X355 RIW/-
#25356 M2X356 M2X357 M2X358 M2X359 M2X360 RIW/-
#25361 M2X361 M2X362 M2X363 M2X364 M2X365 RIW/-
#25366 M2X366 M2X367 M2X368 M2X369 M2X370 RIW/-
#25371 M2X371 M2X372 M2X373 M2X374 M2X375 RIW/-
#25376 M2X376 M2X377 M2X378 M2X379 M2X380 RIW/-
#25381 M2X381 M2X382 M2X383 - - RIW/-
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B.3.6.4 # Variable Write to MLC D Register (#25384~#25511)

This function effected by the parameter [N1.010 Bit7 MLC variable status], when set
parameter as 0 single word type, the # variable uses 16-bit signed integer conversion is passed
to the D register, for example: set #25384 as -19.999, read D3X128 out of -19; if set parameter
as 1 floating-point type, # variable uses 32-bit floating-point format in D register and odd-
numbered of # variables are forbidden to operate, for example: set the value of #25328 as
19.999, read D3X128 and D3X129 out of 19.999 and the #25329 is not available to operate.
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+0 +1 +2 +3 +4 Type
D3X128 #25384 #25385 note #25386 #25387 ot #25388 R/W/-
D3X133 #25389 note #25390 #25391 note #25392 #25393 note R/W/-
D3X138 #25394 #25395 note #25396 #25397 note #25398 R/W/-
D3X143 #25399 note #25400 #25401 note #25402 #25403 note R/W/-
D3X148 #25404 #25405 note #25406 #25407 ot #25408 R/W/-
D3X153 #25409 note #25410 #25411 note #25412 #25413 note R/W/-
D3X158 #25414 #25415 note #25416 #25417 note #25418 R/W/-
D3X163 #25419 note #25420 #25421 note #25422 #25423 note R/W/-
D3X168 #25424 #25425 note #25426 #25427 note #25428 R/W/-
D3X173 #25429 note #25430 #25431 note #25432 #25433 note R/W/-
D3X178 #25434 #25435 note #25436 #25437 ot #25438 R/W/-
D3X183 #25439 note #25440 #25441 note #25442 #25443 note R/W/-
D3X188 #25444 #25445 note #25446 #25447 note #25448 R/W/-
D3X193 #25449 note #25450 #25451 note #25452 #25453 note R/W/-
D3X198 #25454 #25455 note #25456 #25457 note #25458 R/W/-
D3X203 #25459 note #25460 #25461 note #25462 #25463 note R/W/-
D3X208 #25464 #25465 note #25466 #25467 note #25468 R/W/-
D3X213 #25469 note #25470 #2547 note #25472 #25473 note R/W/-
D3X218 #25474 #25475 note #25476 #25477 note #25478 R/W/-
D3X223 #25479 note #25480 #25481 note #25482 #25483 note R/W/-
D3X228 #25484 #25485 note #25486 #25487 note #25488 R/W/-
D3X233 #25489 note #25490 #2549 note #25492 #25493 note R/W/-
D3X238 #25494 #25495 note #25496 #25497 note #25498 R/W/-
D3X243 #25499 note #25500 #25501 note #25502 #25503 ot R/W/-
D3X248 #25504 #25505 ot #25506 #25507 ot #25508 R/W/-
D3X253 #25509 note #25510 #25511 note - - R/W/-

Note: parameter [N1.010 Bit7 MLC variable status] set as 1 floating-point type, the odd #

variable number are prohibited.
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B.3.7 Tool Management
B.3.7.1 Tool Length (#26000~#41999)
T T2 T3 T4 T1000 Type

Axis 1 #26000 | #26001 | #26002 | #26003 #26999 RIW/-
Axis 2 #27000 | #27001 | #27002 | #27003 #27999 R/W/-
Axis 3 #28000 | #28001 | #28002 | #28003 #28999 R/W/-
Axis 4 #29000 | #29001 | #29002 | #29003 #29999 R/W/-
Axis 5 #30000 | #30001 | #30002 | #30003 #30999 RIW/-
Axis 6 #31000 | #31001 | #31002 | #31003 #31999 RIW/-
Axis 7 #32000 | #32001 | #32002 | #32003 #32999 RIW/-
Axis 8 #33000 | #33001 | #33002 | #33003 #33999 R/W/-
Axis 9 #34000 | #34001 | #34002 | #34003 #34999 R/W/-
Axis 10 #35000 | #35001 | #35002 | #35003 #35999 R/W/-
Axis 11 #36000 | #36001 | #36002 | #36003 #36999 RIW/-
Axis 12 #37000 | #37001 | #37002 | #37003 #37999 RIW/-
Axis 13 #38000 | #38001 | #38002 | #38003 #38999 RIW/-
Axis 14 #39000 | #39001 | #39002 | #39003 #39999 R/W/-
Axis 15 #40000 | #40001 | #40002 | #40003 #40999 R/W/-
Axis 16 #41000 | #41001 | #41002 | #41003 #41999 R/W/-

B.3.7.2 Tool Wear (#42000~#57999)

T1 T2 T3 T4 T1000 Type

Axis 1 #42000 | #42001 | #42002 | #42003 #42999 R/W/-
Axis 2 #43000 | #43001 | #43002 | #43003 #43999 RIW/-
Axis 3 #44000 | #44001 | #44002 | #44003 #44999 RIW/-
Axis 4 #45000 | #45001 | #45002 | #45003 #45999 RIW/-
Axis 5 #46000 | #46001 | #46002 | #46003 #46999 R/W/-
Axis 6 #47000 | #47001 | #47002 | #47003 #47999 R/W/-
Axis 7 #48000 | #48001 | #48002 | #48003 #48999 R/W/-
Axis 8 #49000 | #49001 | #49002 | #49003 #49999 RIW/-
Axis 9 #50000 | #50001 | #50002 | #50003 #50999 RIW/-
Axis 10 #51000 | #51001 | #51002 | #51003 #51999 RIW/-
Axis 11 #52000 | #52001 | #52002 | #52003 #52999 R/W/-
Axis 12 #53000 | #53001 | #53002 | #53003 #53999 R/W/-
Axis 13 #54000 | #54001 | #54002 | #54003 #54999 R/W/-
Axis 14 #55000 | #55001 | #55002 | #55003 #55999 RIW/-
Axis 15 #56000 | #56001 | #56002 | #56003 #56999 RIW/-
Axis 16 #57000 | #57001 | #57002 | #57003 #57999 RIW/-
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B.3.7.3 Tool Radius/ Status (#42000~#57999)

T1 T2 T3 T4 T1000 Type
Tool radius #58000 | #58001 #58002 | #58003 #58999 R/W/-
Radius wear #59000 | #59001 | #59002 | #59003 #59999 R/W/-
Tool status #60000 | #60001 | #60002 | #60003 #60999 R/WI-

B.3.7.4 Tool Tolerance (#61000~#76999)

Tool tolerance # variable can be defined in the DOPSoft’s tool table and then can be applied to

tool wear, end tool detection by macro program.

T1 T2 T3 T4 T1000 Type
Axis 1 #61000 | #61001 #61002 | #61003 #61999 RIW/-
Axis 2 #62000 | #62001 #62002 | #62003 #62999 RIW/-
Axis 3 #63000 | #63001 #63002 | #63003 #63999 RIW/-
Axis 4 #64000 | #64001 #64002 | #64003 #64999 R/W/-
Axis 5 #65000 | #65001 | #65002 | #65003 #65999 R/WI-
Axis 6 #66000 | #66001 | #66002 | #66003 #66999 R/WI-
Axis 7 #67000 | #67001 #67002 | #67003 #67999 RIW/-
Axis 8 #68000 | #68001 #68002 | #68003 #68999 RIW/-
Axis 9 #69000 | #69001 #69002 | #69003 #69999 RIW/-
Axis 10 #70000 | #70001 | #70002 | #70003 #70999 R/W/-
Axis 11 #71000 | #71001 #71002 | #71003 #71999 R/W/-
Axis 12 #72000 | #72001 | #72002 | #72003 #72999 R/W/-
Axis 13 #73000 | #73001 #73002 | #73003 #73999 RIW/-
Axis 14 #74000 | #74001 #74002 | #74003 #74999 RIW/-
Axis 15 #75000 | #75001 #75002 | #75003 #75999 RIW/-
Axis 16 #76000 | #76001 | #76002 | #76003 #76999 R/WI-
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B.3.7.5 Tool Lifetime Target (#77000~92999)

These variables are tool lifetime setting for multi head machine.

Lathe and milling machine, please refer to tool lifetime description (#192000~#195999)

T1 T2 T3 T4 ~ T1000 Type

Axis 1 #77000 | #77001 #77002 | #77003 ~ #77999 R/W/-
Axis 2 #78000 | #78001 #78002 | #78003 ~ #78999 R/W/-
Axis 3 #79000 | #79001 #79002 | #79003 ~ #79999 RIW/-
Axis 4 #80000 | #80001 #80002 | #80003 ~ #80999 RIW/-
Axis 5 #81000 | #81001 #81002 | #81003 ~ #81999 RIW/-
Axis 6 #82000 | #82001 #82002 | #82003 ~ #82999 R/W/-
Axis 7 #83000 | #83001 | #83002 | #83003 ~ #83999 R/W/-
Axis 8 #84000 | #84001 #84002 | #84003 ~ #84999 R/W/-
Axis 9 #85000 | #85001 #85002 | #85003 ~ #85999 RIW/-
Axis 10 #86000 | #86001 #86002 | #86003 ~ #86999 RIW/-
Axis 11 #87000 | #87001 #87002 | #87003 ~ #87999 RIW/-
Axis 12 #88000 | #88001 #88002 | #88003 ~ #88999 R/W/-
Axis 13 #89000 | #89001 | #89002 | #89003 ~ #89999 R/WI-
Axis 14 #90000 | #90001 | #90002 | #90003 ~ #90999 R/WI-
Axis 15 #91000 | #91001 #91002 | #91003 ~ #91999 RIW/-
Axis 16 #92000 | #92001 #92002 | #92003 ~ #92999 RIW/-
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B.3.7.6 Tool Lifetime Accumulation (#93000~108999)

These variables are tool actual lifetime setting for multi head machine.

Lathe and milling machine, please refer to tool lifetime description (#192000~#195999)

T1 T2 T3 T4 ~ T1000 Type
Axis 1 #93000 | #93001 | #93002 | #93003 ~ #93999 R/WI-
Axis 2 #94000 | #94001 | #94002 | #94003 ~ #94999 R/WI-
Axis 3 #95000 | #95001 #95002 | #95003 ~ #95999 RIW/-
Axis 4 #96000 | #96001 #96002 | #96003 ~ #96999 RIW/-
Axis 5 #97000 | #97001 #97002 | #97003 ~ #97999 RIW/-
Axis 6 #98000 | #98001 | #98002 | #98003 ~ #98999 R/WI-
Axis 7 #99000 | #99001 | #99002 | #99003 ~ #99999 R/WI-
Axis 8 #100000 | #100001 | #100002 | #100003 ~ #100999 R/WI-
Axis 9 #101000 | #101001 | #101002 | #101003 ~ #101999 RIW/-
Axis 10 #102000 | #102001 | #102002 | #102003 ~ #102999 RIW/-
Axis 11 #103000 | #103001 | #103002 | #103003 ~ #103999 RIW/-
Axis 12 #104000 | #104001 | #104002 | #104003 ~ #104999 R/W/-
Axis 13 #105000 | #105001 | #105002 | #105003 ~ #105999 R/WI-
Axis 14 #106000 | #106001 | #106002 | #106003 ~ #106999 R/W/-
Axis 15 #107000 | #107001 | #107002 | #107003 ~ #107999 RIW/-
Axis 16 #108000 | #108001 | #108002 | #108003 ~ #108999 RIW/-

B.3.7.7 Tool Lifetime (#192000~195999)

T1 T2 T3 T4 ~ T1000 Type

Tool target lifetime | #192000 | #192001 | #192002 | #192003 ~ #192999 | R/W/-

Tool actual use time| #193000 | #193001 | #193002 | #193003 ~ #193999 | R/WI-

_Tool target #194000 | #194001 | #194002 | #194003 ~ #194999 | R/W/-
lifetime count

Tool actual #195000 | #195001 | #195002 | #195003 ~ #195999 | R/W/e
used count
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