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Chapter 1 Development steps of sequential
programs

1.1 PLC specifications

The program capacity, processing speed, basic instructions, functional instructions, and
non-volatile storage area address differ among PLCs for different CNCs, and the specifications
of this PLC are described as follows:

Table 1-1-1

Specification PLC
Programming language Chinese ladder diagram
Program level 2
First-level program execution cycle 8ms
Average processing time for basic instructions <1.5μs
Program capacity 4700 steps
Code Basic codes + function codes
Internal relay (R)
PLC alarm detection (A)
Holding storage area
Timer (T)
Counter (C)
Data sheet (D)
Holding relay (K)
Counter preset value data register (DC)
Timer preset value data register (DT)
Subroutine (P)
Label (L)
NC side input signal (F)
Signal output to NC side (G)

R000~R511
A000~A031

T000~T127
C000~C127
D000~D255
K000~K063
DC000~DC127
DT000~DT127
P000~P099
L000~L099
F000~F063
G000~G063

I/O module (X)
(Y)

X000~X063
Y000~Y047

1.2 Concept of sequential programs

The term sequential program refers to a program for the logical control of machine tool and
related equipment.

After converting the program into a certain format, CPU can decode and process it and
store the result in RAM. CPU reads out each code stored in memory at high speed and
executes the program by arithmetic operations.

The development of sequential programs begins with the creation of ladder diagrams.
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1.3 Assigning the interface (step 1)

After determining the control object and calculating the number of points for the
corresponding input/output signals, the interface can be assigned.

When assigning interfaces, refer to the input/output interface signal table in the relevant
manual.

1.4 programming a ladder diagram (step 2)

The desired control actions of the machine tool can be expressed in the ladder diagram
through the online ladder diagram editing. Functions such as timers and counters that cannot
be expressed by relay symbols are expressed by designated function code symbols.

The edited ladder diagram needs to be saved and converted into the corresponding PLC
code, i.e. instruction table, before running.

1.5 Debugging sequential program (step 3)

Sequential programs can be debugged in the following ways:
1) Debugging with an emulator
An emulator (consisting of a lamp and a switch) is used for substituting a machine
tool. The on and off of the switch are used to indicate the input signal status of the
machine tool, and the on and off of the light are used to indicate the output signal
status.

2) Debugging through actual operation
Debugging on an actual machine tool. Due to the possibility of unexpected
situations, preventive measures shall be taken before debugging.
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Chapter II. Sequential Programs

Since PLC sequential control is executed by on-line graphic editing, PLC does not work in
the same way as a normal relay circuit. Therefore, when designing a PLC sequential program,
the principle of sequential control shall be fully understood.

2.1 Execution process of sequential programs

In a normal relay control circuit, the relays can be timed to operate at exactly the same time.
In the example below, when relay A operates, relays D and E can operate at the same time
(when contacts B and C are closed). In PLC sequential control, each relay is actuated in turn.
When relay A is triggered, relay D is triggered first and then relay E is triggered (see figure
below). This means that the relays are actuated in the order shown in the ladder diagram
(editing sequence).

Figure 2.1 (a) Example of a circuit

Figures 2.1 (b) and 2.1 (c) below point out the difference between relay circuits and PLC
program actions.

Figure 2.1 (b)

Figure 2.1 (c)

(1) Relay circuits
The actions in Figures 2.1 (b) and 2.1 (c) are the same: A turns on, then B and C turn on; C
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turns on, then B disconnects.
(2) PLC program
In Figure 2.1 (b), as in the relay circuit, A turns on and then B and C turn on. After a cycle of

the PLC program, B disconnects. In Figure 2.1 (c), when A turns on, C turns on, but B does not
turn on.

2.2 Loop execution

The PLC executes from the beginning of the ladder diagram until the end of the ladder.
After the ladder diagram is finished, the execution starts again from the beginning of the ladder.
This is called loop execution.

The execution time from the beginning of the ladder diagram until the end is referred to as
the loop processing cycle. The shorter the processing cycle, the more responsive the signal is.

2.3 Priority of execution (tier-1, tier-2)

The PLC program consists of two parts: the tier-1 program and the tier-2 program. They do
not coincide in their execution cycles.

The tier-1 program is executed every 8ms. It is possible to process short pulse signals that
require a fast response.

The tier-2 is executed every 8*nms. N is the division number of the tier-2 program. When
starting to execute the tier-2 program, the PLC divides the tier-2 program into N parts. Only one
part is executed for each 8ms.

Figure 2-3-1

The PLC is executed in PLC-ARM7 alone, and the first ms of each 8ms is the
communication time for the CNC to read and write the PLC data, and the fifth ms is the time for
the PLC to obtain the system control signals (F, X), upload the external port I/O (X, Y) of the
control result data (parameters G and Y), and PLC performs ladder diagram operations at all
times except for interrupt response data exchange.
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Figure 2-3-2

When the tier-2 program with a final division number n has been executed, the program
execution starts again from the beginning. Thus, the execution time of a loop is 8*n ms when
the division number is n. The tier-1 program is executed every 8ms, and the tier-2 program is
executed every 8*n ms. If the number of steps in the tier-1 program increases, the number of
execution steps in the tier-2 program will decrease accordingly in 8ms, so the division number
will increase and the processing time of the whole program will be longer. Therefore, the tier-1
program shall be programmed as short as possible.

2.4 Sequential program structure

In conventional PLCs, ladder diagrams are programmed sequentially. In ladder diagram
languages that allow structured programming, the following advantages are offered:

1. Programs are easy to be understood and easy to be programmed.
2. It is easier to find out programming errors. It is easy to find out the cause when there is a
running error.

There are three main structured programming methods:
1) Subroutines

The subroutine uses the ladder diagram as the processing unit.

Figure 2-4-1

2) Nesting
Subroutines can call other subroutines to complete tasks.

Figure 2-4-2
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3) Conditional branch

The main program loops and checks whether the condition is met. If the condition is met,

the corresponding subroutine is executed. If the condition is not satisfied, the corresponding

subroutine is not executed.

Figure 2-4-3

2.5 Input/Output Signal Processing

The processing of the input and output signals is shown in Figure 2-5-1. The X signal of the

machine tool I/O end and the F signals of the NC are input to the machine tool side input

memory and NC-side input memory of the PLC respectively, are directly used in the tier-1

program, and they are input to the machine tool side synchronous input memory and NC-side

synchronous input memory respectively, and are used in the tier-2 program. The output signals

of the tier-1 program and the tier-2 program are output to the NC-side output memory and the

machine tool side output memory respectively, and then are output to the NC and machine tool

I/O end respectively.

Figure 2-5-1
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2.5.1 Input Signal Processing

(1) Input signals used in the tier-1 program:
The NC-side input memory scans and stores the F signals from the NC every 8ms, and
directly refers to the status of these signals when executing a tier-1 program. The input
memory on the machine tool side scans and stores the input signal X from the machine tool
side every 8ms, and directly refers to these signals when executing a tier-1 program.

(2) Input signals used in the tier-2 program:
The input signals in the tier-2 of the PLC program are the input signals in the tier-1 program
that have been latched. The tier-1 program uses the F and X signals directly, so the input
signals in the tier-2 program lag behind the input signals in the tier-1 program by up to one
execution cycle of the tier-2 program.

(3) Difference between the state of the input signals in the tier-1 and tier-2 programs:
When the PLC reads an input signal, even if it is the same input signal, it may have a
different state in the tier-1 program and the tier-2 program because the tier-1 program
reads the NC-side input memory and the machine tool side input memory and the tier-2
program reads the NC-side synchronous input memory and the machine tool side
synchronous input memory when PLC makes execution, the input signals in the tier-2
program lag behind the input signals in the tier-1 program by up to 8nms (one execution
cycle of the tier-2 program), which shall be noted when programming.

2.5.2 Output signal processing

(1) Signal output to NC
The PLC transmits the output signal to the NC-side output memory every 8ms, and the
NC-side output memory outputs the signal directly to the NC.

(2) Signal output to the machine tool
The PLC transmits the output signals directly to the machine tool side output memory, and
the machine tool side output memory outputs the signals to the machine tool every 8ms.

2.5.3 Difference between signal states in tier-1 and tier-2 programs

The same input signal may have a different state in the tier-1 and tier-2 programs. This is
due to the fact that different input memories are used in the two tiers. I.e., the input signal used
in the tier-2 program is the latched input signal of the tier-1 program. Therefore, the signals in
the tier-2 program are lagging behind the input signals of the tier-1 program. In the worst case,
this lagging can be up to one execution cycle of the tier-2 program.

This shall be kept in mind when programming the ladder diagrams.

Figure 2-5-3-1
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At the first 8ms, A=1, execute the tier-1 program, then B=1, and start the tier-2 program to
latch A=1 to the tier-2 program and execute the first division of the tier-2 program.

At the second 8ms, A becomes 0, and the tier-1 program is executed, so B=0. Then the
second division of the tier-2 program is executed, but the state of A is still 1 as it was when it
was last latched. Therefore, C=1.

In this case, B and C are not in the same state.

2.6 Interlocking

In sequential control, interlocking is very important for safety reasons.
The necessary interlocking must be executed in the sequential control program. Hard

interlocking are also required in the relay control circuits of the heavy current power cabinets on
the machine tool side. This is because even if the interlocking is logically executed in the
sequential program (software), the interlocking will fail if the hardware executing the sequential
program fails. Therefore, an interlocking in the heavy current power cabinet on the machine tool
side protects the operator and prevents damage to the machine tool.
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Chapter III. Addresses
Addresses are used to differentiate between signals. The different addresses correspond

to the input/output signals on the machine tool side, the input/output signals on the CNC side,
the internal relays, counters, timers, holding relays and data sheets. Each address consists of
an address number and a bit number. The numbering rules are described as follows:

Address numbering rules:
The address number consists of the address type, address number, and bit number.

X 000 . 6
Type Address

number
Bit

number

Address Type: Including X, Y, R, F, G, K, A, D, DC, C, T, DT
Address number: Decimal number, represents one byte.
Bit number: Octal number, 0 to 7 represents bits 0 to 7 of the byte represented by the

previous address number.
The address types in PLC are described as follows:

Table 3-1

Address Address description Address range
X Machine tool → PLC (64 bytes) X000~X063
Y PLC → Machine tool (48 bytes) Y000~Y047
F CNC → PLC (64 bytes) F000~F063
G PLC → CNC (64 bytes) G000~G063
R Intermediate relay (512 bytes) R000~R511
D Data register (0 to 127) D000~D127
DC Counter Preset Value Data Register DC000~DC127
C Counter (0 to 127) C000~C127
A PLC Alarm Detection A000~A031
T Timer (0 to 127) T000~T127
DT Timer preset value data registers DT000~DT127
K Holding relay (64 bytes) K000~K063

The INT8U data type is an unsigned 8-bit character type and the INT16U data type is an
unsigned 16-bit integer type.

3.1 Machine tool → PLC address (X)

The PLC's X addresses consist of two categories:
1. X addresses are assigned to the system's CN61 input interface, CN15 spindle interface

(see Appendix 3: Definition of Spindle Interfaces), a total of 36.
2. The X address is assigned to an input key on the system's MDI panel.

3.2 PLC → machine tool side address (Y)

The Y addresses of the PLC consist of two categories:
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1. Y addresses are assigned to the CN62 output interface and CN15 spindle interface of
the system (see Appendix 3: Definition of Spindle Interfaces), totalling 36.

2. Y Addresses are assigned to each indicator on the system's MDI panel.

3.3 PLC → CNC address (G)

The address is from G0 to G63. 64 bytes of type INT8U are defined. The significance of each
address signal is shown in Appendix 4: G and F signals.

3.4 CNC → PLC address (F)

The address is from F0 to F63. 64 bytes of type INT8U are defined.
The meaning of each address signal is shown in Appendix 4: G and F signals.

3.5 Internal relay address (R)

This address area is cleared when the system is powered on. R510, R511 are occupied by
the system.

The defined type is INT8U, with a total of 512 bytes.

Figure 3-5-1

System program management area:
R510
When the PLC is started or restarted, the signal at address R510.0 is set to 1 to initialize

the signals set by the user, and R510.0 is reset to 0 after the ladder diagram is executed for the
first time.

R511 (system timer)
The following four signals can be used as system timers:
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Figure 3-5-2

3.6 Holding relay address (K)

This address area is used for holding relays and setting PLC parameters. This is a

non-volatile storage area, so the contents of the memory will not be lost even if the system is

powered down.

Definition type: INT8U, 64 bytes in total.

Figure 3-6-1

3.7 Address for information display requests (A)

This address area is cleared when the system is powered up.

Definition type: INT8U, 32 bytes in total.
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Figure 3-7-1

3.8 Counter address (C)

This address area is used to store the current count value of the counter. The data is

cleared when the system is powered down.

Definition type: 128 addresses in total.

3.9 Counter preset value address (DC)

This address area is used to store the counter preset values. This is a non-volatile storage

area, so the contents of the memory will not be lost even if the system is powered down.

Definition type: 128 addresses in total. the set value of DC can only be read but not written.

3.10 Timer Address (T)

This address area is used to store the current value of the timer. When the system is

powered down, the data is initially preset. When the condition is set to 0, the current data is the

preset value.

Definition type is: 128 addresses in total.

3.11 Timer preset value address (DT)

This address area is used to store the timer preset values. This is a non-volatile storage

area and the contents of the memory will not be lost even if the system is powered down.

Definition type: 128 addresses in total. The set value of DT can only be read and not

written.

3.12 Data sheet address (D)

The contents of the memory will not be lost even if the system is powered down.

is decreasing
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The definition type is: 128 addresses in total

3.13 Label address (L)

Used to specify the jump target label in JMPB code and the label of LBL code.

Range: 0 to 99

3.14 Subroutine number (P)

Used to specify the target subroutine number called in CALL code and the subroutine

number of SP code.

Range: 0 to 99
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Chapter 4 PLC Basic Codes
The design of the sequential program begins with the programming of a ladder diagram.

The ladder diagram consists of relay contacts and function codes. The logical relationships
expressed in the ladder diagram constitute the sequential program. There are two ways to input
the sequential program: one method uses the mnemonic language (PLC instruction code of RD,
AND, OR, which is not supported by this system for the time being); the other method uses the
relay symbols. The other method is to use relay symbols. With relay symbols, you can use the
ladder diagram format and program without understanding the PLC code format.

In fact, even if the sequential program is entered by the relay symbol method, it is
converted into the corresponding PLC code within the system.

Basic codes are the most commonly used codes when designing sequential programs and
they perform one bit operations.

The basic instruction codes are described as follows:

Table 4-1

Code name Function

RD Shift the content of the register left by 1 bit to set the signal state of
the specified address to ST0.

RD.NOT Shift the content of the register left by 1 bit, and set the signal state
of the specified address to ST0 after taking the signal state wrong.

WRT Outputs the result of a logical operation to a specified address.

WRT.NOT Outputs the result of a logical operation to a specified address after
taking the result of the operation to be unity.

AND Logic and
AND.NOT Logically combines the specified state with

OR Logic or
OR.NOT Logic or after taking the specified state to be non

OR.STK The stack register is shifted one bit to the right after a logic or of
ST0 and ST1.

AND.STK After the logical sum of ST0 and ST1, the stack register is shifted
one bit to the right

4.1 RD, RD.NOT, WRT, WRT.NOT Codes

Mnemonic symbols and functions

Table 4-1-1

Mnemonic symbols Function

RD Shift the content of the register left by 1 bit to set the signal state of
the specified address to ST0.

RD.NOT Shift the content of the register left by 1 bit, and set the signal state
of the specified address to ST0 after taking the signal state wrong.

WRT Outputs the result of a logical operation to a specified address.

WRT.NOT Outputs the result of a logical operation to a specified address after
taking the result of the operation to be unity.

Code Description:

 WRT, WRT.NOT codes are coil drive codes for output relays, internal relays. They
cannot be used for input relays.

 Parallel WRT commands can be used multiple times consecutively, but not dual-coil
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output.
Programming, for example:

Figure 4-1-1

4.2 AND, AND.NOT Codes

Mnemonic symbols and functions

Table 4-2-1

Mnemonic symbols Functions

AND Logic and

AND.NOT Logically combines the specified state with

Code Description

 One contact can be connected in series with the AND, AND.NOT. There is no limit to

the number of contacts that can be connected in series, and the code can be used

multiple times.

Programming, for example:

Figure 4-2-1

4.3 OR, OR.NOT Codes

Mnemonic symbols and functions

Table 4-3-1

Mnemonic symbols Functions

OR Logic or

OR.NOT Logic or after taking the specified state to be non
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Code Description

 One contact can be connected in parallel with OR, OR.NOT.

 OR, OR.NOT means to connect in parallel with the aforementioned RD, RD.NOT code

step, starting from the step of this code.

Programming, for example:

Figure 4-3-1

4.4 OR.STK codes

Mnemonic symbols and functions

Table 4-4-1

Mnemonic symbols Functions

OR.STK The stack register is shifted one bit to the
right after a logic or of ST0 and ST1.

Code Description

 OR.STK codes are stand-alone codes without addresses.

Programming, for example:

Figure 4-4-1

As shown in the figure, there are three branches (①, ②, ③) from the left bus to node N1,

and branches (① and ②) are series circuit blocks. When there is a parallel series circuit block

from the bus to a node or between a node and a node, use the RD code for the end of the

subsequent branches except for the first branch. If branch ③ is not a series block, use OR

code.

OR.STK and AND.STK are codes with no operating elements and indicate the or and

relationship between circuit blocks.
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4.5 AND.STK Code

Mnemonic symbols and functions

Table 4-5-1

Mnemonic symbols Function

AND.STK After the logical sum of ST0 and ST1, the stack
register is shifted one bit to the right

Code Description

 AND.STK code is used when a branch circuit (parallel circuit block) is connected in
series with the previous circuit. AND.STK code is used when a branch circuit (parallel
circuit block) is connected in series with the preceding circuit. l The RD, RD.NOT code
is used for the start of the branch, and the AND.STK.

 AND.STK codes are stand-alone codes without addresses.

For example, programming

Figure 4-5-1

As shown in the above ladder diagram and instruction table, (1) OR.STK indicates the
parallel connection of the series circuit block in block ②, and (2) AND.STK indicates the series
connection of circuit block ① with circuit block ②.
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Chapter 5 PLC Function Codes
When it is difficult to program certain machine tool actions with basic instruction codes,
functional instruction codes can be used to simplify programming.

Table 5-1 (PLC Functional Instruction Codes)

No. Name Function No. Name Function

1 END1 End of the tier-1 of the
sequential process 19 ROT Binary Rotation Control

2 END2 End of second-level sequential
process 20 SFT Register shift

3 CALL Invoke a subroutine 21 DIFU Rising edge detection
4 CALLU Unconditionally call subroutine 22 DIFD Falling edge detection
5 SP Subroutines 23 COMP Binary number comparison
6 SPE End of subroutine 24 COIN Comparison of consistency
7 SET Place 25 MOVN Data transmission

8 RST Reset (a dislocated joint, an
electronic device etc) 26 MOVB 1-byte transfer

9 JMPB Jump to a new location with a
new tag 27 MOVW Two-byte transfer

10 LBL Grade 28 XMOV Binary variable address data
transfer

11 TMR Timers 29 DSCH Binary Data Search
12 TMRB Fixed timer 30 ADD Binary addition
13 TMRC Timers 31 SUB Binary subtraction
14 CTR Binary counter 32 ANDF Logic and
15 DEC Binary translation 33 ORF Logic or
16 COD Binary code conversion 34 NOT Logic not
17 COM Common line control 35 EOR Exclusive OR
18 COME End of Common line control 36 AXCTL PMC

5.1 END1 (end of tier-1 sequential program)

Functions:

It must be given once in a sequential program, either at the end of the tier-1 program or at
the beginning of the tier-2 program if there is no tier-1 program. The maximum number of
steps that can be written in the tier-1 program is 500.

Format:

Figure 5-1-1
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5.2 END2 (end of tier-2 sequential program)

Functions:

Given at the end of the tier-2 program.

Format:

Figure 5-2-1

5.3 CALL (call subroutine)

Functions:

Calls a specified subroutine.
There are the following features and limitations:
Subroutines can call other subroutines nested, up to 18 tiers are allowed, but the system

will give an alarm if the closure call causes a dead loop. In order to control the amount of
execution data, the maximum number of subroutine calls allowed is 100, and subroutine calls
will not be allowed in the tier-1. Any code or network written between SP and END2, before SPE
and SP after SPE, can not be executed, so the system gives an alarm.

Format:

Figure 5-3-1

Control conditions:

ACT=0, the next code after CALL is executed.
ACT=1 to call the subroutine with the specified subroutine number.

Parameters:

Subroutine No.: Specifies the subroutine number to be called. The subroutine number
ranges from 0 to 99.

5.4 CALLU (unconditionally call subroutine)

Functions:

Unconditionally calls a specified subroutine.
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There are the following characteristics and limitations:
Subroutines can be nested to call other subroutines up to a maximum of 18 tiers, but

the system will give an alarm if the closure call causes a dead loop. In order to control the
amount of execution data, the maximum number of subroutine calls allowed is 100, and no
subroutine calls will be allowed in the tier-1. Any code or network written between SP and
END2, after SPE and before SP, cannot be executed, so the system gives an alarm.

Format:

Figure 5-4-1

Parameters:

Subroutine No.: Specifies the subroutine number to be called. The subroutine number
ranges from 0 to 99.

5.5 SP (subroutine)

Functions:

SP is used to generate a subroutine. The subroutine number is used as the name of the
subroutine.The SP code is used in conjunction with the SPE code described later to specify
the scope of the subroutine.

Note:

1. Subroutines must be written after END2.
2. Another subroutine shall not be set up within a subroutine.

Format:

Figure 5-5-1

Parameters:

Subroutine No.: Specifies the subroutine number to be called. The subroutine number
ranges from 0 to 99.

5.6 SPE (end of subroutine)

Functions:

* SPE is used with SP to specify the scope of the subroutine.
* When this function code is executed, control returns to the main program that called this

subroutine.
* Subroutines must be written after END2.
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Graphic format:

Figure 5-6-1

Example:

Figure 5-6-2

5.7 SET

Functions:

Set 1 to the specified address.

Format:

Figure 5-7-1

Control conditions:

ACT=0, state of add.b remains unchanged.

ACT=1, add.b is set to 1.

Parameters:

Add.b: Set component address bits, can be output coil, Add=Y, G, R, K, A.
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5.8 RST (reset)

Functions:

Set 0 to the specified address.

Format:

Figure 5-8-1

Control conditions:

ACT=0, the state of add.b remains unchanged.
ACT=1 and add.b is set to 0.

Parameter:

Add.b: Reset element address bit, can be output coil, Add=Y,G,R,K,A.

5.9 JMPB (label Jump)

Functions:

JMPB immediately transfers control to the program set after the label in the ladder diagram
program.

There are the following features and limitations:
* Multiple jump codes may use the same labeling.
* There is no jumping between the tier-1 and tier-2 programs.
* Subroutines cannot jump from one to another.
* Bounce is allowed, but the user has to be in control of the dead loop that may result!
* The main program and subroutines cannot jump to each other.

Format:

Figure 5-9-1

Control conditions:

ACT=0, no jump, execute the next code after JMPB.
ACT=1, jumps to the specified label and executes the next code after the label.

Parameters:

Lx: Specifies the destination tag of the jump. Any value from 0 to 99 can be specified.
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5.10 LBL (label)

Functions:

Specifying a label in the ladder diagram specifies the jump destination for JMPB.

Note: An xx mark can be specified only once by LBL. If more than one, the alarm will be

raised.

Format:

Figure 5-10-1

Parameters:

xx: Specifies the destination tag of the jump. The range is 0 to 99.

Example:

Figure 5-10-2

5.11 TMR (Timer)

Functions:

Delayed on-time timer.

Format:

Figure 5-11-1

Control conditions:

ACT=0 to switch off the timer.

Decreasing;
After powering up, get the prefabricated value;
After the ACT is valid, it starts decreasing, decreasing to 0 and W is valid;
After the ACT is invalidated, assign the prefabricated value. You can view
the operation of the system ladder diagram timer.
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ACT=1, starts the timer.
The details of the work are described as follows:

Figure 5-11-2

Parameters:

TIMER: Timer number, denoted by xxx, xxx is a number (0 to 127).

Output:

W: Output coil. W=1 when preset is reached, W=0 when not.
Note: The timer TIMER is executed every 8ms, with ms as the setting unit and 8ms as the execution
base, if it is less than 8ms, it will make up 8ms, e.g., if it is set to 54ms, 54=6*8+6, then it will make up
2ms, and the actual execution will be 56ms.The time of the timer will be set in the PLC Parameter
interface under [TMR]. The system will automatically detect the range of the No. of the timer, and give
an alarm if the No. is duplicated or out of range.

5.12 TMRB (fixed timer)

Functions:

Delay on timer.

Format:

Figure 5-12-1

Control conditions:

ACT=0 to switch off the timer.
ACT=1, starts the timer.

The details of the work are described as follows:

Figure 5-12-2

Parameters:

TIMER: Fixed timer number, expressed as xxx, xxx is a number (0~127).

It is to add timer accuracy and delay time to TMR.

A delay time decreasing to 0 will output the
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Table 5-12-1 (Timer Accuracy)
Timer time unit

Timer Accuracy Set number Setting time range Error range
8ms 0 8ms to 524.280s 0 to the first program scan cycle
48ms 1 48ms to 31.456min 0 to the first program scan cycle
1s 2 1s to 546min 0 to the first program scan cycle
10s 3 10s to 182h 0 to the first program scan cycle
1min 4 1min to 1092h 0 to 1s
1ms 5 1ms to 65.4s 0 to the first program scan cycle

Preset time:

Fixed timer timing time setting, value range (0 to 65535).

Output:

W: Output coil. W=1 when preset is reached; W=0 when not reached.
Note: The system will automatically detect the range of the No. of the timer and give an alarm if the No.

is duplicated or out of the range. The preset time of this timer is solidified in ROM with the ladder
diagram, so the timer time can be changed only by modifying the ladder diagram file.

5.13 TMRC (Timer)

Functions:

Delayed on-time timer.

Format:

Figure 5-13-1

Control conditions:

ACT=0 to switch off the timer.
ACT=1, starts the timer.

The details of the work are described as follows:

Figure 5-13-2

Parameters:

TIMER: Timer number, denoted by xxx, xxx is a number (0~127).

It is to add timer accuracy to TMR.
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Table 5-12-1 (Timer Accuracy)
Timer time unit

Timer Accuracy Set number Setting time range Error range
8ms 0 8ms to 524.280s 0 to the first program scan cycle
48ms 1 48ms to 31.456min 0 to the first program scan cycle

1s 2 1s to 546min 0 to the first program scan cycle

10s 3 10s to 182h 0 to the first program scan cycle
1min 4 1min to 1092h 0 to 1s
1ms 5 1ms to 65.4s 0 to the first program scan cycle

Output:

W: Output coil. W=1 when preset is reached, W=0 when not.
Note: The timer time is set in [TMR] under the PLC parameter interface. the TMRC timer and TMR timer

share the same address, so the TMRC timer and TMR timer cannot duplicate the No.. The system
will automatically detect the range of the timer No. and give an alarm if the No. is duplicated or
out of range.

5.14 CTR (binary counter)

Functions:

The data in this counter are binary and have the following functions depending on the
application.

1) Preset Counter
Presets the count value and outputs a signal if the count reaches the preset value.

2) Ring Counter
When the counter reaches the preset value, a count signal is input to reset to the initial
value and count again.

3) Plus and minus counters
These are reversible counters that can be used to do both addition and subtraction.

4) Selection of initial value
The initial value can be 0 or 1.

Format:

Figure 5-14-1

Record the number of ACT rising edges
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Control conditions:

Specify the initial value (CN0):
CN0=0 The counter starts from 0.
CN0=1 Counter starts from 1.

Specifies an up or down counter (UPDOWN):
UPDOWN=1 minus counter.
UPDOWN=0 Add counter.

Reset (RST):
RST=0 Release reset.
RST=1 reset, W reset to 0, count value reset to initial value. Set RST to 1 only when a
reset is requested.

Count signal (ACT):
When ACT=1: Counts on the rising edge of ACT.
When ACT=0: The counter does not operate and W does not change.

Parameters:

COUNTER: Specify the counter number, indicated by xxx, xxx is a number (0 to 127).

Output:

W: Coil output, W= 1 when preset value is reached.
Note 1: For the No. of the counter, the system will automatically detect the range and give an alarm if

the No. is repeated or out of range.
Note 2: The current value of the counter will be cleared automatically after the ladder diagram is

reconverted and downloaded.
To ensure the reliability of counter counting, reset the counter with a pulse signal before
counting.

5.15 DEC (binary decoding)

Functions:

DEC can decode binary code data, and when one of the eight bit (1 byte) or sixteen bit
(2 byte) consecutive data is the same as the code data, the corresponding output data bit is
1. When there are no identical numbers, the output data is 0.
This code is used for data decoding of the M or T function.

Format:

Figure 5-15-1

Control conditions:

ACT=0: Reset all output bits.
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ACT=1: Data decoding is performed and the processing result is set at the output data
address.

Parameters:

length: Set the size of the code data in the first digit of the parameter.
0001: The code data is one-byte binary code data.
0002: The code data is two-byte binary code data.

S1: Code data address. Given an address for storing code data.
S2: Decode the specified number. The first digit of 8 (1-byte) or 16 (2-byte) consecutive

numbers to be decoded is given.
S3: Decoding result address. Provide an address for outputting the decoding result. The

storage area must have a one byte or two byte area provided for output.

Example:

Figure 5-15-2

When ACT=1 and F10=8, R4=0000,0001;
When ACT=1 and F10=9, R4=0000,0010;

When ACT=1 and F10=15, R4=1000,0000;

5.16 COD (binary code conversion)

Functions:

COD code will automatically generate a table of corresponding size below its function
block for users to input conversion table data when inputting data capacity, this table has
10 cells per line, if it cannot be divided by 10, then calculate the line according to
quotient+1, but the capacity data will not be changed, and the address of the table number
will not be displayed.

Format:

Figure 5-16-1



Programming Chapter 5 PLC Function Codes

34

Table 5-16-2

S1 0 1 2 ......... 9
S2 XXX YYY AAA ......... .........
S1 10 11 12 ......... N-1
S2 ......... ......... ......... ......... UUU

Control conditions:

Reset (RST):
RST=0 No reset.
RST=1 Reset error output W

Operating code (ACT):
ACT=0: COD is not executed.
ACT=1: Execute COD. Using the value of 'Conversion Input Data Address (S1)' as the

table number of the conversion table, retrieve the corresponding conversion
data from the conversion table and output it to the output address of the
conversion data (S2).

Figure 5-16-2

Parameters:

length1: Specify the number of bytes of binary data to be converted in the conversion table.
1: 1-byte binary.
2: 2-byte binary.

length2: Convert the capacity of table data. The capacity of each conversion table cannot
exceed 100. When specifying 1 byte format, it is 100 bytes, and when specifying 2
byte format, it is 100 words. The total capacity of all COD code conversion tables
shall not exceed 512 bytes.

S1: The data in the conversion table can be retrieved by specifying the table number, and
the address of the specified table number is called the input address of the converted
data.
A byte of memory needs to be provided for this address.

S2: Output address of converted data. The number of bytes of memory specified in the
format specification starting at the specified address.

Output:

If an exception is raised while COD code execution is in progress, W=1, indicating an error.
Note: The maximum capacity of the conversion data sheet is 100 bytes (words), which are programmed

between the parameter conversion data output address and the error output (W).

(Table number is not displayed,
only converted data is displayed)
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5.17 COM (Common line control)

Functions:

COM specifies control until the coil operates within the common end code COME. If a
common end-of-line code is not specified, the system will alarm.

Format:

Figure 5-17-1

Control conditions:

When ACT=0 The coil in the specified range is unconditionally switched on (W=0).
ACT=1 is the same as the COM code not performing the operation.

Note 1: It is not allowed to specify another COM code within the range specified by one COM code.
Note 2: When ACT=0 for COM, the coil of WRT NOT in the specified range is unconditionally set to 1

(WRT NOT=1).
Note 3: Function codes such as JMPB, END1, END2, CALL, CALLU, LBL, SP, SPE, COM, COME, etc.

cannot be used between COM and COME, otherwise the system will alarm.

5.18 COME (End of common line control)

Functions:

This code specifies the scope of control for the common control line code (COM). It cannot
be used alone and must be combined with COM.

Format:

Figure 5-18-1

5.19 ROT (Binary Rotation Control)

Functions:

Used for rotary controls such as tool holders, rotary tables, etc. The code has the following
functions:

1. Select the slewing direction of the short path.

When ACT==0, the output coil in the COM range is forced to 0, and JMPB
prohibits jumping; when ACT==1, it executes normally
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2. Calculate the number of steps from the current position to the target position; or
calculate the number of steps from the previous position of the current position to
the previous position of the target position.

3. Calculate the position number of the previous position of the target or the number of
steps to the previous position of the target.

Format:

Figure 5-19-1

Control conditions:

Specify the initial number (CN0) of the turntable:
CNO=0 Counter starts from 0.
CNO=1 Counter starts from 1.

Whether the direction of rotation (DIR) is selected by the short path:
DIR=0 Not selected, direction of rotation is positive only
DIR=1 is selected, and the rotation direction can be divided into positive and negative
directions.

Specify the operating conditions (POS):
POS=0 Counts the target position.
POS=1 Counts the previous position of the target.

Specifies the number of positions or steps (INC):
INC=0 Counts the number of positions. To count the previous position of the target
position, specify INC=0 and POS=1.
INC=1 Counts the number of steps. To count the gap between the current position and
the target position, codes INC=1 and POS=0.

Execution code (ACT):
When ACT=0: ROT code is not executed. W no change.
When ACT=1: Execute the ROT code. Set ACT=0 in general, and set ACT=1 if the
result of operation is required.

Parameters:

S1: Give the turntable position number.
S2: Given the address where the current position is stored.
S3: Specify the address (or code value) where the target location is stored. For example,

the address where the T code output from CNC is stored.
S4: Calculation result output address, calculates the number of steps to rotate the rotary

table, the number of steps to reach the target position or the previous position. When
the result of a calculation is to be used, it is always necessary to check whether the
ACT is 1 or not.

Output:

W: Rotating direction output. The direction of rotation by short-circuit is output to W. When
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W=0, the direction is forward (FOR); when W=1, it is reverse (REV); the definitions of
FOR and REV are shown in the figure below, so the direction of increase of the position
number of the rotary table is forward (FOR); and if it decreases, it is reverse (REV). The
address of W can be selected arbitrarily.

Forward and reverse direction, only related to the position number
increase or decrease, not related to the clockwise and
anti-clockwise direction

For example: there is a turntable as follows:

Figure 5-19-2

Perform a short path rotation and calculate the position number of the previous position of the
target position.
Current position number S2=1 , number of indexing positions of rotary table S1=12, CNO=1,
DIR=1, POS=1, INC=0.
Then:

S3=10 Target position is A, with ACT=1, S4=11, W=1
S3=8 Target position is B, with ACT=1, S4=9, W=1
S3=5 Target position is C, with ACT=1, S4=4, W=0
S3=3 Target position is D, with ACT=1, S4=2, W=0

5.20 SFT (register shift)

Functions:

This code shifts 1-byte long (8-bit) data by the number of bits specified in the code
parameter. For cyclic shifting, each overflow of "1" will be added from the opposite direction,
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e.g., if the highest bit is "1" overflowed when shifted to the left, the lowest bit will be filled
with "1", and the opposite direction will be the same.

Format:

Figure 5-20-1

Control conditions:

Specify shift direction (DIR)

DIR=0 Left shift

DIR=1 Right shift

Status Designation (CONT)

CONT=0 No cyclic shift

CONT=1 Cyclic shift

Reset (RST)

Reset shift output data (W=1) to (W=0)

RST=0 W No reset

RST=1 W Reset (W=0)

Execution condition (ACT)

ACT=0 No SFT code is executed.

ACT=1 performs a shift, if only 1 bit is shifted, set ACT to 0 after code execution.

Parameters:

S1: Set shift data address, consisting of one byte of memory area.

Length: A four digit number, defined as follows:

Figure 5-20-2

L: The range is 0 to 8.
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A: is a bit parameter, when A=0, when ACT=1. it has been shifted, shift once per cycle.

When A=1, treat ACT as a pulse signal that moves once when it changes from 0 to 1.

Output:

W: W=0 No "1" state is shifted out after the shift operation.
W=1 A "1" state is shifted out after the shift operation.

5.21 DIFU (rising edge detection)

Functions:

This code sets the output signal to 1 during the scan cycle of the rising edge of the input
signal.

Format:

Figure 5-21-1

Control conditions:

Input signal: Set the output signal to 1 at the rising edge of the input signal (0⇨1).
Output Signal: When this function code is executed, the output signal is held at 1 for one

scan cycle of the ladder.

Parameter:

L: Rising edge number, range 0 to 255. If another DIFU code or DIFD code in the ladder
diagram uses the same number, the system will alarm.

Operate:

Figure 5-21-2

The system will automatically detect the range of the No. along the rising edge, and
will give an alarm if the No. is repeated or out of range.

5.22 DIFD (falling edge detection)

Functions:

This code outputs a 1 signal of the scanning cycle time on the falling edge of the input
signal.
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Format:

Figure 5-22-1

Control conditions:

Input signal: Set the output signal to 1 at the falling edge of the input signal (1⇨0).
Output Signal: When this function code is executed, the state of output signal is 1 to hold

the ladder diagram for one scan cycle.

Parameter:

L: Falling edge number, range 0 to 255. If another DIFU code or DIFD code in the ladder
diagram uses the same number, the system will alarm.

Operate:

Figure 5-22-2

The system will automatically detect the range of the No. along the descending edge, and
will give an alarm if the No. is repeated or out of range.

5.23 COMP (Comparison of Binary Numbers)

Functions:

Compares the size of two binary data. Sufficient bytes need to be specified in the storage
area to store the input data and the comparison data.

Format:

Figure 5-23-1

Control conditions:

ACT=0, the COMP code is not executed. W value is unchanged.
ACT=1, execute COMP code

Parameters:

Length: Specified form of input data (constant or address) and specified data length (1, 2
bytes).
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Figure 5-23-2

S1, S2: compare the contents of source 1 and source 2. Can be a constant or an address
number.

Address numbers are: R, X, Y, F, G, K, A, D, C categories.

Output:

W=0: Input data > Comparison data
W=1: Input data ≤ Comparison data

5.24 COIN (Consistency Comparison)

Functions:

This code detects whether the input value and the comparison value are the same.

Format:

Figure 5-24-1

Control conditions:

ACT=0, no COIN code is executed. W value is unchanged.
ACT=1, execute COIN code.

Parameters:

Length: Specified form of input data (constant or address) and specified data length (1, 2
bytes).

Figure 5-24-2

S1: Input data can be specified either by a constant or by the address where it is stored.
S2: Comparison data storage address.
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Output:

W: W=0: Input value ≠ comparison value.
W=1: Input value = comparison value.

5.25 MOVN (data transfer)

Functions:

Transmits data at the source address or the specified binary to the destination address.

Graphic format:

Figure 5-25-1

Control conditions:

ACT=0, no data is transmitted.
ACT=1, the specified number of bytes are transferred.

Parameters:

Length: number of bytes or data to be transferred.
S1: Source start address or constant.

Selection of transmission form according to S1:
1. When S1 is a constant, if S2 is a single byte address, copy S1 according to its byte

value and assign it to the corresponding Length byte address starting from S2
address; If S2 is a word address, then value of S1 is taken by word, assign it to the
corresponding Length byte address starting from S2 address

2. When S1 is the address, data will be transmitted as byte addresses regardless of
whether the address types of S1 and S2 match.

S2: Target start address.

Example:

Figure 5-25-2

1. When S1 is constant 5 and S2 is R60, then R60=00000101 and R61=00000101.
2. When S1 is constant 5 and S2 is D60, then D60=5 and D61=5.
3. When S1 is address D50 and S2 is D60, then D60=D50.
W=1 The specified number of bytes is transmitted.
W=0 No data is transmitted.
The system will give an alarm if it detects that the quantity range of the parameter type is

exceeded during transmission.

Only one byte is taken, the others are discarded.
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5.26 MOVB (1-byte transfer)

Functions:

MOVB code transfers 1 byte of data from a specified source address to a specified
destination address.

Graphic format:

Figure 5-26-1

Control conditions:

ACT=0, no data is transmitted.
ACT=1, 1 byte is transmitted.

Parameters:

S1: Source address or constant.
If S2 is a single-byte address, copy S1 to the S2 address on a byte-by-byte basis; if S2
is a word address, copy S1 to the low byte address of S2 based on its byte value.

S2: Destination address.

5.27 MOVW (two-byte transfer)

Functions:

MOVW code transfers 2 bytes of data from a specified source address to a specified
destination address.

Graphic format:

Figure 5-27-1

Control conditions:

ACT=0, no data is transmitted.
ACT=1, 1 byte is transmitted.

Parameters:

S1: Source address or constant.
S2: Destination address.
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5.28 XMOV (binary variable address data transfer)

Functions:

This function code is used to read out or rewrite the data in the data sheet. The number of
data in the data sheet (table capacity) can be specified by address, and the PLC will
operate the data sheet according to the user's settings during operation.

Format:

Figure 5-28-1

Control conditions:

Specifies a read or write operation (RW)
RW=0: Read data from the data sheet.
RW=1: Write data to the data sheet.

Reset (RST)
RST=0: Release reset.
RST=1: Reset W=0.

Execution Code (ACT)
ACT=0: XMOV code is not executed and W is unchanged.
ACT=1: Execute XMOV code.

Parameters:

Length: The format specifies the length of the transmitted data.
1: 1 byte long.
2: 2 bytes long.

S1: Address for storing data capacity of data sheet. This address is used to store the data
capacity of the data sheet, and the number of bytes it occupies shall conform to the
length specified by Length, and the valid range of the data is determined by the length
of bytes specified by Length1 format.

1 Byte length: 1 to 256.
2 Byte length: 1 to 128, i.e. 128 × 2=256 bytes, which is the capacity of
the PLC data sheet.

S2: Set the header address of the data. The storage area of a data table is the byte length
multiplied by the number of data in the data table. The header address must be the
value set in the D data table.

S3: Input/output address. When reading data, set the address to store the read results.
When writing data, set the address where the written data is stored, and the number of
bytes it occupies should conform to the Length format setting. Limit this address to the
D register.

S4: Storage address for table numbers. A table internal number used to store read or
written data. The number of bytes it occupies should comply with the specified length.
If the set table number is greater than the data stored in S1, the error output W=1.
Actual transmission address=header address+table internal number, with table internal
number ranging from 0 to (S1-1). The actual transmission address cannot exceed the

Equivalent:
*S3 = *(S2 + (*S4)); //read
*(S2 + (*S4)) = *S3; //write
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data table.

Output:

If the table internal number exceeds the value in S1, W=1 and the read or write operation of
the data sheet is not executed.

W=0, indicating no error.
W=1, indicating an error.

5.29 DSCH (binary data retrieval)

Functions:

This function code is used to retrieve binary data from a data sheet. The number of data in
the data sheet (table capacity) can be specified with an address so that the table capacity
can be changed even after the program is written to ROM.

Format:

Figure 5-29-1

Control conditions:

Repeat of detection (REP)
REP=0: The DSCH code is executed, searching from the first address of the data

sheet, without considering whether the target data is duplicated or not, and
the search is aborted and the address of the target data is output when it is
detected for the first time. If the searched data is not found, W=1.

REP=1: Executes the DSCH code. If the retrieved data is not found or there are two
(more than two), W=1.

Reset (RST)
RST=0: Release reset.
RST=1: Reset W=0.

Execution code (ACT)
ACT=0: DSCH code is not executed, W is unchanged.
ACT=1: Execute DSCH code. If the retrieved data is found, its table internal number is

output, and if it is not found or there are two data (more than two), then W=1.

Parameters:

Length: The format specifies the length of the retrieved data.
1: 1 byte long.
2: 2 bytes long.

S1: The storage address for the number of data in the data table. The byte length specified

Function: Search whether S3 is included in the specified area
of the data sheet.
LENGTH specifies the number of bytes occupied by the
number of searches. u16 DataTbl[DTb1Size]; Generally set to
2
S1: Address where the number of searches is stored
S2: From which address to start searching, for example, if D1 is
set, then start from D1.
S3: The address where the target data is stored
Equivalent to:
oft=0;
for (i=0; i<*S1; i++) {

if (*S3 == *S2) {*S4 = oft; break;}
oft++;
S2 += LENGTH;

}

Since the tool number starts from 1, the S1 capacity is set
(total number of tools + 1), the Setting an invalid value in
S2, typically 0, the offset of the target number starts from 1.

Whether the Retrieved data is 1 byte or 2 bytes
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by this address allocates the required byte storage area. The number of data in the
data table is n+1 (with 0 in the header and n at the end of the table).

S2: Set data sheet header address.
S3: Set the retrieved data input address.
S4: Retrieve the result output address. Actual address=header address+table number, with

table number ranging from 0 to (S1-1). The actual address cannot exceed the data
table. After retrieval: If the retrieved data is found, output its table number, which is
then output to the retrieval result output address. The required number of storage bytes
for this address should conform to the specified format.

Output:

W=0, find the retrieved data.
W=1, no retrieved data found.

5.30 ADD (binary addition)

Functions:

This code is used for adding 1-byte and 2-byte binary data. The storage address for the
corresponding byte length needs to be set for the added data and the output data of the
addition operation.

Format:

Figure 5-30-1

Control conditions:

Reset (RST):
RST=0: Release reset.
RST=1: Reset W=0.

Execution Code (ACT):
ACT=0: ADD code is not executed, W is unchanged.
ACT=1: Execute ADD code.

Parameters:

Length: Specifies the length of the data (1 byte or 2 bytes) and the specified method of
addend (constant or address).
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Figure 5-30-2

S1: Specify the address where the augend is stored.
S2: The method of specifying the number of addend depends on the length specification.
S3: Specify the address of the output operation result.

Output:

W=0: operation is normal.
W=1: Operational exception.

W=1 if the result of the addition operation exceeds the specified data length.

5.31 SUB (binary subtraction)

Functions:

This code is used for subtraction operations on 1-byte and 2-byte binary data. Subtracted
data, the output of the subtraction operation requires setting the storage address of the
corresponding byte length.

Format:

Figure 5-31-1

Control conditions:

Reset (RST):
RST=0: Release reset.
RST=1: Reset W=0.

Execution code (ACT):
ACT=0: SUB code is not executed, W is unchanged.
ACT=1: Execute SUB code.

Parameters:

Length: Specifies the length of the data (1 or 2 bytes) and the specified method of addition
(constant or address).

Figure 5-31-2

S1: Specify the address where the minuend is stored.
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S2: The method of specifying the subtractor depends on the length.
S3: Specify the address of the output operation result.

Output:

W=0: operation is normal.
W=1: Operational exception.

When the result of the subtraction operation exceeds the specified data length, W=1.

5.32 ANDF (bitwise and)

Functions:

This code combines the contents of address A with a constant (or the contents of address
B) and stores the result at address C.

Format:

Figure 5-32-1

Control conditions:

ACT=0: ANDF code is not executed.
ACT=1: Execute the ANDF code.

Parameters:

Length: Specify the data length (1 or 2 bytes) and input data format (constant or address).

Figure 5-32-2

S1: Specify the input data to be compared with. Starting from this address and with data
length consistent with the specified Length.

S2: Input data that corresponds to the input data. When the format is specified as the
address specification, it starts from this address and the data length is same as the
length specified.

S3: The address used to store the results of ANDF operations. The result of the ANDF
operation is stored starting from this address, and the data length is same as the
length specified by Length.

Example: When there is the following data in address A and address B:
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Address A 1 1 1 0 0 0 1 1

Address B 0 1 0 1 0 1 0 1

The result of ANDF operation is as follows:

Address C 0 1 0 0 0 0 0 1

5.33 ORF (bitwise or)

Functions:

The code sums the contents of address A with a constant (or the contents of address B)
and stores the result at address C.

Format:

Figure 5-33-1

Control conditions:

ACT=0: ORF code is not executed.
ACT=1: Execute the ORF code.

Parameters:

Figure 5-33-2

Length: Specify the data length (1 or 2 bytes) and input the data format (constant or
address).

S1: Specify the input data to be compared. Starting from this address and with data length
consistent with the specified Length.

S2: Input data that is consistent with the input data. When the format is specified as the
address specification, it starts from this address and the data length is same as the
length specified.

S3: The address used to store the results of ORF operations. The result of ORF operation
is stored starting from this address, and the data length is same as the length specified
by Length.
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Example: When the following data is available in address A and address B:

Address A 1 1 1 0 0 0 1 1

Address B 0 1 0 1 0 1 0 1

The result of the ORF operation is listed as follows:

Address C 1 1 1 1 0 1 1 1

5.34 NOT (bitwise not)

Function: The code inverts each bit of the content of address A and stores the result in address
B.

Format:

Figure 5-34-1

Control conditions:

=0, no NOT code is executed.
ACT=1, execute NOT code.

Parameters:

Length: Specify the length of the data (1 or 2 bytes).

Figure 5-34-2

S1: Input data inverted bit by bit. Starting from this address, the length of the data is the
same as that specified by Length.

S2: Outputs the address of the result of the NOT operation from which the result of the
NOT operation is stored, and the length of the data is the same as the length specified
by Length.

Example:

When there is the following data in address A and address B:
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Address A 1 1 1 0 0 0 1 1

The result of the NOT operation is as follows:

Address B 0 0 0 1 1 1 0 0

5.35 EOR (Exclusive OR)

Functions:

This code makes EOR for the contents of address A with a constant (or the contents of
address B) and stores the result at address C.

Format:

Figure 5-35-1

Control conditions:

=0: EOR code is not executed.
ACT=1: Execute the EOR code.

Parameters:

Length: Specify the data length (1 or 2 bytes) and input data format (constant or address).

Figure 5-35-2

S1: Specify the input data to be EOR. Starting from this address and with data length
consistent with the specified Length.

S2: Input data that is EOR the input data. When the format is specified as the address
specification, it starts from this address and the data length is same as the length
specified.

S3: The address used to store the results of EOR operations. The result of EOR operation
is stored starting from this address, and the data length is same as the length specified
by Length.

Example: When the following data is present in address A and address B:

Address A 1 1 1 0 0 0 1 1

Address B 0 1 0 1 0 1 0 1
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The result of the EOR operation is as follows:

Address C 1 0 1 1 0 1 1 0

AXCTL: channel (1-4);

dataIndex+0: control command
(dataIndex+1)~(dataIndex+2): Command data 1
(dataIndex+3)~(dataIndex+4): Command data 2

AXCTL: data sheet number often use D100-D127, these numbers can display negative numbers, D100 before only display positive
numbers.
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Chapter 6 Ladder Diagram Editing Limitations
1. The program must have END1 and END2 codes as the end mark of the first and tier-2

program, and END1 must precede END2.
2. Only support side-by-side output, does not support multi-level output.
3. The following address shall not be set for the result output address in all basic codes and
output function codes:
1) Counter preset address DC, timer preset address DT.
2) G63, R510, R511 addresses are occupied by the system and cannot be defined by
the user.

3) X address and F address on the IO input port.
4. Vertical wires hanging in the air, nodes not connected to subsequent nodes, and
horizontal conductors connected in parallel with the network of nodes will result in a
node or network that cannot be actuated, and therefore the system gives an alarm.

5. Star-shaped network, that is, the same column in different rows of the vertical conduction
line is not directly connected to each other, there is a line in the middle of the vertical
conduction line is not renewed, in this case the system can not deal with, and therefore
give the alarm.

6. The network is not allowed on the internal bump, that is, a line of a few nodes above the
parallel network, and above any line can not be connected to this parallel network. The
system will give an alarm.

The following cases are considered syntax errors and the system will alert you.

Figure 6-1
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Part II Function
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Chapter 1 Control Axis

1.1 Output of axis movement state

The movement status of each axis can be output to the PLC.

Axis movement signals MV1 to MV4 (F038.0 to F038.3)

● Signal type: NC → PLC

● Signal function: These signals indicate that a control axis is moving
MV1: X-axis is moving
MV2: Z-axis in motion
MV3: Y-axis in motion
MV4: A-axis in motion
The signal changes to 1 in the following cases:
The corresponding axis has started to move
The signal changes to 0 in the following cases:
The corresponding axes are already at a standstill.

● Signal address

F038 MV4 MV3 MV2 MV1

Axis movement direction signal MVD1 to MVD4 (F039.0 to F039.3)

● Signal type: NC → PLC

● Signal Function: These signals indicate the direction of movement of one of the control
axes.

MVD1: Direction of movement of the X-axis
MVD2: Direction of travel of the Z-axis
MVD3: Direction of travel of the Y-axis
MVD4: Direction of travel of the A-axis
A "0" indicates that the corresponding axis is moving in the negative
direction, a "1" indicates that the corresponding axis is moving in the
positive direction.

● Signal address

F039 MVD4 MVD3 MVD2 MVD1

1.2 Servo Ready Signal
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Servo-ready signal SA (F000.6)

● Signal type: NC → PLC

● Signal function: When the servo is ready, the SA signal changes to 1. For axes with a
brake, the brake is released when this signal is output, and the brake is
indicated when this signal is not output.

● Signal address

F000 SA
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Chapter 2 Readiness for operation

2.1 Emergency stop

Pressing the emergency stop button on the machine tool's operating panel stops the machine
tool movement immediately.

Figure 2-1

The button is locked when pressed and the method of release varies with the machine tool
manufacturer. It is usually released with a right turn.

Emergency Stop Signal ESP (G008.4)

● Signal type: PLC → NC
● Signal function: Inputting an emergency stop signal stops the machine tool immediately.
When the emergency stop signal ESP changes to 1, the CNC is reset and the machine
tool is put in the emergency stop state.

● Signal address

G008 ESP

2.2 CNC overtravel signals

When the tool moves beyond the end of travel set by the machine tool limit switch, the limit
switch operates, the tool decelerates and stops, and an overtravel alarm is displayed.

Overtravel signal

+L1 to +L4 (G30.0 to G30.3)
-L1 to -L4 (G31.0 to G31.3)

● Signal type: PLC → NC
● Signal function: Indicates that the control axis has reached the travel limit and is available

for each direction of each control axis. The +, - of the signal name
indicates the direction, and the number corresponds to the control axis.
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When the signal is "0", the control unit acts as follows:
In automatic operation, even if the overtravel signal changes to 1 for only
one axis, all axes decelerate and stop, generating an alarm and
interrupting operation.
In manual operation, only the axis whose movement signal is 1
decelerates and stops, and the stopped axis can be moved in the
opposite direction.
Once the axis overtravel signal changes to 1, the direction of travel is
stored. Even if the signal changes to 0, the axis cannot move in that
direction until the alarm is cleared.

● Signal address

G030 +L4 +L3 +L2 +L1
G031 -L4 -L3 -L2 -L1

2.3 Alarm signals

When an alarm occurs in the CNC, the alarm is displayed on the interface and the alarm signal
is set to 1.

Alarm signal AL (F001.0)

● Signal type: NC → PLC
● Signal Function: Alarm signals indicate that the CNC is in an alarm state with the

following alarm displays:
P/S alarms
Over-travel alarm
Servo alarm
The alarm signal is 1 in the following cases:
--CNC is in alarm.
The alarm signal is 0 in the following cases:
--Clear the alarm by CNC reset.

● Signal address

F001 CUT AL

2.4 Selection of operation mode

Operation mode check signal (F003.0 to F003.7)

● Signal type: NC → PLC
● Signal function: Indicates the currently selected mode of operation.
● Signal address

F003 MEDT MMEM MRMT MMDI MJ MH MINC
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F004 MPST MREF

2.5 Status output signals

Cutting feed signal CUT (F002.6)

● Signal type: NC → PLC
● Signal function: This signal indicates that an automatic cutting feed is in progress.

The signal is 1 in the following cases:
When automatically running cutting feeds (linear interpolation, circular
interpolation, helical interpolation, thread cutting, jump cutting, or cutting
in a stationary cycle).

● Notes:
This signal is not output during the feed pause state.
This signal can be output during interlocking or when the feed
multiplication is 0.

● Signal address

F002 CUT
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Chapter 3 Manual Operation

3.1 JOG Feed/Incremental Feed

JOG feed: In JOG feed mode, if the feed axis and direction selection signal on the machine
operation panel are set to 1, the machine will move continuously along the selected
axis in the selected direction.

Incremental feed: In incremental feed mode, set the feed axis and direction selection signal on
the machine tool operation panel to 1, and the machine tool will move one
step along the selected axis in the selected direction. The minimum distance
the machine tool moves is the minimum input increment, and each step has a
minimum input increment value of 10, 100, or 1000 times.
The only difference between JOG feed and incremental feed is the way of
selecting the feed distance; in JOG feed, the machine tool can feed
continuously when the feed axis and direction selection signals such as +J1,
-J1, +J2, -J2, +J3, -J3, etc. are set to one. With incremental feed, the
machine tool feeds in single steps. The JOG Feed speed can be adjusted
using the JOG Feed speed multiplier dial.
With the rapid feed selector switch, the machine tool moves at a rapid Feed
speed independent of the JOG Feed speed multiplier signal.

Feed axis and direction selection

+J1 to +J4 (G27.0 to G27.3)
-J1 to -J4 (G28.0 to G28.3)

● Signal type: PLC → NC
● Signal function: Selects the desired feed axis and direction under JOG feed or

incremental feed. The + and - in the signal name indicate the feed
direction, and the number corresponds to the control axis.

When the signal is 1, the control unit operates as follows:
* When JOG feed or incremental feed is in effect, the control unit moves
the specified axis in the specified direction, and when the signal is 1 in
JOG feed, the control unit moves the control axis continuously.
* In incremental feeding, the control unit feeds the specified axis by a
defined step, and then the control unit stops moving. When an axis is fed,
the control unit does not stop feeding even if the signal is 0. To move the
axis again, set the signal to 0 and then to 1.

● Signal address

G027 +J4 +J3 +J2 +J1
G028 -J4 -J3 -J2 -J1
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Manual rapid feed selection signal RT (G019.7)

● Signal type: PLC → NC
● Signal function: Selects the rapid feed speed for JOG feed or incremental feed.

When the signal changes to 1, the control unit operation is listed as
follows:
The control unit performs JOG feeds or incremental feeds at fast feed
speeds. The rapid feed multiplier is active.
During JOG feed or incremental feed, when the signal is switched from 1
to 0 or vice versa, the feed speed decreases until 0. Then it increases to
the defined value. During acceleration and deceleration, the feed axis
and direction selection signals can be held at 1.

● Signal address

G019 RT

3.2 Hand wheel/single-step feeds

In hand wheel/single-step feed mode, the machine tool can be moved slightly by rotating the
hand wheel pulse generator or by single-step operation. The axes of machine tool movement
are selected by means of hand wheel feed axis selection signals or axis movement signals.

Single step feed selection signal (G018.0 to G018.3)

● Signal type: PLC → NC
● Signal function: This signal selects the travelling distance for which one pulse is

generated for each press of the axis move key during single-step
feeding.

● Signal address

G018 H4TH HY HZ HX
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Chapter 4 Return to the reference position

4.1 Manually returning to reference point position

In the manual return to reference point mode, the machine tool moves in the set direction and
returns to the reference point by setting the positioning parameter N0: 181 #0 to #4. The axis
selected by the panel button only indicates the axis selected for zero return, and has nothing to
do with the axis travelling direction.
The following signals relate to manual return to the reference position:

Table 4-1-1

Manual return to reference position
Reference position return deceleration signal DECX, DECY, DECZ, DECA

Reference position return end signal ZP1, ZP2, ZP3, ZP4, ZP5

Reference position return end signal ZP1 to ZP5 (F037.0 to F037.4)

● Signal type: NC → PLC
● Signal function: This signal informs the machine tool that it is already in the reference

position of the control axis.
These signals correspond to the axes one by one.

Table 4-1-2

ZP1 Return to reference point end signal ZP1
ZP2 Return to reference point end signal ZP2
ZP3 Return to reference point end signal ZP3
ZP4 Return to reference point end signal ZP4
ZP5 Return to reference point end signal ZP5

When the signal changes to 1:
A. Manual reference position return has been completed and the

current position is in the in-place area.
B. Automatic reference position return (G28) ends and the current
position is in the in-place area.

C. End of reference position return detection with the current position in
the in-place area.

When the signal changes to 0:
A. When the machine tool is moved from the reference position.
B. In the event of an emergency stop signal.
C. In the event of a servo alarm.

● Signal address

F037 ZP5 ZP4 ZP3 ZP2 ZP1
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Return to zero deceleration signal detection DECX (G017.0) DECY (G017.1) DECZ (G017.2)
DECA (G017.3)

● Signal type: PLC → NC
● Signal functions: These signals enable manual return to the reference point to move at a

reduced speed in order to approach the reference point at a low speed.
● Signal address

G017 DECA DECZ DECY DECX

4.2 Return reference position detection signal

Return to first reference point end signal ZP21---ZP24 (F041.0 to F041.3)
Return to second reference point end signal ZP21---ZP24 (F057.0 to F057.3)
Return to third reference point end signal ZP31---ZP34 (F058.0 to F058.3)
End signal for return to the fourth reference point ZP41---ZP44 (F059.0 to F059.3)
● Signal type: NC → PLC
● Signal function: This signal informs the machine tool that it is already in the reference

point position of the control axis.
These signals correspond to the axes one by one.

Table 4-2-2

ZP*1 X-axis reference position return end signal
ZP*2 Y-axis reference position return end signal
ZP*3 Z-axis reference position return end signal
ZP*4 4TH Axis reference position return end signal
ZP*5 5TH Axis reference position return end signal

The signal changes to 1 when the following status occurs:
A. Manual reference position return has been completed and the current

position is in the in-place area.
B. Automatic reference position return (G30) ends and the current

position is in the in-place area.
C. End of reference position return detection and current position is in

the in-place area.
When the signal becomes 0 when the following state occurs
A. When the machine tool is moved from the reference position.
B. In the event of an emergency stop signal.
C. In the event of a servo alarm.

● Signal addresses

F037 ZP4 ZP3 ZP2 ZP1
F041 ZP14 ZP13 ZP12 ZP11
F057 ZP24 ZP23 ZP22 ZP21
F058 ZP34 ZP33 ZP32 ZP31
F059 ZP44 ZP43 ZP42 ZP41
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Chapter 5 Automatic operation

5.1 Cycle start/feed pause

● Cycle start (startup automatic operation):
1. In the automatic mode or the entry mode, the program starts running when the automatic
operation start signal ST is valid.
The signal ST is ignored in the following cases:
A: Modes other than the automatic mode or recording mode
B: When the feed pause signal (SP) is 0
C: When the emergency stop signal (ESP) is 1
D: When the external reset signal (ERS) is 1
E: Press the "Reset button" on the panel
F: CNC is in alarm
G: Automatic operation is activated

2. During automatic operation, CNC feed pause in the following states:
A: When feed pause signal (SP) is 0
C: End of single segment instruction during single segment operation

3. During automatic operation, CNC enters the reset state and operation stops in the
following states:
A: Emergency Stop Signal (ESP) set to 1
B: When the external reset signal (ERS) is 1
C: Press the "Reset button" on the panel
D: CNC alarm
E: Method switching

● Feed pause (interruption of automatic operation):
When the feed pause signal SP is 0 during automatic operation, the CNC enters the pause
state and stops operation. At the same time, the cycle start lamp signal STL is set to 0. If
the feed pause signal SPL is set to 1, the automatic operation will not be restarted even if
the SP signal is set to 1 again. If the SP signal is set to 1 and the ST signal is active,
automatic operation can be restarted.

Cycle start signal ST (G007.2)

Feed pause signal SP (G008.5)

● Signal type: PLC → NC
● Signal function: When the feed pause signal SP is 0 during automatic operation, the CNC

enters the pause state and stops operation.
● Signal address

G008 SP

Cycle start lamp signal STL (F000.5)

● Signal type: NC → PLC
● Signal function: Informs the PLC that automatic operation has been started. This signal is

set to 1 or 0, depending on the CNC status, as shown in Table 5.1.
● Signal address

F000 STL



Function Chapter 5 Automatic operation

65

Feed pause lamp signal SPL (F000.4)

● Signal type: NC → PLC
● Signal function: Informs the PLC that the feed pause state has been entered. The signal

is set to 1 or 0, depending on the CNC status, as shown in Table 5.1.
● Signal address

F000 SPL

Automatic operation signal OP (F000.7)

● Signal type: NC → PLC
● Signal function: Informs the PLC that automatic operation is in progress. This signal is set

to 1 or 0, depending on the CNC status, as shown in Table 5.1.
● Signal address

F000 OP

Table 5-1

Cycle Start
Light STL

Feed pause
light SPL

Automatic operation
Lamp OP

Cyclic start state 1 0 1
Feed pause status 0 1 1
Automatic operation stop state 0 0 0
Reset state 0 0 0

5.2 Reset

The CNC is reset and enters the reset state in the following cases.
1. Emergency Stop Signal (ESP) is set to 1.
2. Press the <RESET> key on the MDI.
When the CNC is reset, the reset signal RST is output to the PLC, and after the reset signal is
output for the time set in parameter 71 after the above condition is removed, the reset signal
RST is 0.
RST=Treset (reset processing time) + digital parameter 71 Set value

Figure 5-2

When the CNC is reset during automatic operation, automatic operation stops and the run axis
decelerates and stops.
The CNC is reset during the execution of the M, S, T functions, and the MF, SF, TF signals are
set to 0 within 16ms.

Reset signal RST (F001.1)
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● Signal type: NC → PLC
● Signal function: Informs the PLC that the CNC has been reset, and this signal is used for

PLC reset processing.
This signal is set to 1 in the following cases:
1. Emergency Stop Signal (ESP) is set to 1.
2. Press the <RESET> key on the MDI.
The signal is set to 0 in the following cases:
When the above conditions are canceled and the CNC is reset, the reset
signal output time set in parameter NO.71 has expired.

● Signal address

F001 RST

5.3 Program testing

Before machining starts, an automatic run test is performed to check whether the generated
program is correct. The test is performed by observing the change in the position display
without running the machine tool or by actually running the machine tool.

5.3.1 Locking the machine tool

Changes in the position display are monitored without moving the machine tool.
When the machine tool lock signal MMLK is 1 for all axes, the output of pulses to the
servomotor stops in manual or automatic operation, but code assignment is still being carried
out and the absolute and relative coordinates are updated, so that the operator can check that
the code is programmed correctly by monitoring the change in position.

Machine lock detection signal for all axes MMLK (F004.1)

● Signal type: NC → PLC
● Signal function: Informs the PLC of the status of the machine tool lock signal for all axes.

If this signal is set to 1, all axis machine tool lock signals are set to 1. If
this signal is set to 0, all axis machine tool lock signals are set to 0.

● Signal address

F004 MMLK

5.3.2 Dry run

Dry run is only valid for automatic runs. The machine tool moves at a constant Feed speed
without executing the Feed speed defined in the program. This function is used to check the
movement of the machine tool without loading the workpiece.

Dry run signal DRN (G046.7)

● Signal type: PLC → NC
● Signal function: Valid for idle operation. When this signal is set to 1, the machine tool
moves at the Feed speed set for idle operation. When this signal is set to 0, the machine
tool moves normally.
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● Notes:
When the no-run signal changes from 0 to 1 during machine tool movement, the
machine tool speed accelerates or decelerates from the programmed speed to the
no-run speed; when the no-run signal changes from 1 to 0, the machine tool speed
decelerates or accelerates from the no-run speed to the programmed speed.

● Signal address

G046 DRN

5.3.3 Single program segment

Single segment runs are only valid for automatic runs.
When the single segment signal (SBK) is set to 1 during automatic operation, the CNC enters
the automatic operation stop state after executing the current segment. In sequential automatic
operation, the CNC enters the automatic operation stop state after each segment of the
program is executed, and automatic operation is resumed when the single segment signal (SBK)
is set to zero.

Single program segment signal SBK (G046.1)

● Signal type: PLC → NC
● Signal function: Valid for a single program segment. If this signal is set to 1,

single-segment operation is performed. If this signal is set to 0, normal
operation is performed.

● Signal address

G046 SBK

Single program segment detection signal MSBK (F004.3)

● Signal type: PLC → NC
● Signal function: Informs the PLC of the status of the single segment signals.

The signal is 1 in the following case:
--Single segment signal SBK is 1.
The signal is 0 in the following case:
--When the single segment signal SBK is 0.

● Notes:
1. Operation in thread cutting.

When the SBK signal changes to 1 during thread cutting, operation stops after the
first non-thread cutting segment after the thread cutting code is executed.

2. Running in a stationary cycle.
When the SBK signal is set to 1 during a stationary cycle, it stops at each
positioning approach drill and retract instead of at the end of the program segment.
When the STL signal is set to 0, the SPL signal changes to 1, indicating that the end
of the segment is not reached. When the execution of a program segment is
completed, the STL and SPL signals turn to 0 and the operation stops.

● Signal address
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F004 MSBK

5.4 Skipping optional program segments

In automatic operation, when a slash is specified at the beginning of a program segment and
the skip optional segment signal BDT is set to 1, the program segment is ignored.

Skip optional program segment signal BDT (G044.0)

● Signal type: PLC → NC
● Signal function: Selects whether program segments containing "/" are ignored. In
automatic operation, the actual feed speed is obtained by multiplying the specified speed of
the cutting feed and the multiplier value selected by these signals. In automatic operation,
when BDT is 1, program segments containing "/" are ignored, and when BDT is 0, the
program is executed normally.

● Signal address

G044 BDT

Skip optional segment detection signal MBDT (F004.0)

● Signal type: NC → PLC

● Signal function: Informs the PLC to skip the status of the BDT of any selected program
segment.

● Signal address

F004 MBDT
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Chapter 6 Feed speed control

6.1 Rapid traverse multiplier

4-step multiplier (F0, 25%, 50%, 100%) is available for fast travelling speeds.

Figure 6-1

Feed speed In both automatic and manual operation (including manual return to reference
point, return to program zero), the actual travel speed is obtained by multiplying the rapid
traverse value set in the data parameter with the multiplier value.
F0 Speed Set by data parameter NO.32.

Rapid traverse multiplier coded detection signal (G14.0 to G14.1)

● Signal type: PLC → NC
● Signal function: Encodes detection signals for fast travelling speed multipliers.

The encoded signal corresponds to the following multipliers:

Rapid traverse multiplier encoded signals
Multiplier value

ROV2 ROV1
1 1 100%
1 0 50%
0 1 25%
0 0 0%

● Signal address

G014 RV02 RV01

6.2 Feed speed multiplier

Increase or decrease the programmed Feed speed by selecting a percentage with the multiplier
dial. This feature is used for program detection. For example, when a Feed speed of
100mm/min is specified in the program, setting the multiplier to 50% will cause the machine tool
to move at 50mm/min.
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FV00 to FV07 (G012)

● Signal type: PLC → NC
● Signal function: Cutting Feed speed multiplier signal. 16 speeds from 0% to 150%.
In automatic operation, the speed specified for the cutting feed is multiplied by the
multiplier value selected from these signals to obtain the actual feed speed.

● Signal address

G012 FV07 FV06 FV05 FV04 FV03 FV02 FV01 FV00

6.3 Multiplier cancellation

The multiplier cancellation signal fixes the feed rate multiplier at 100%.

OVC (G006.4)

● Signal type: PLC → NC
● Signal function: The feed rate multiplier is fixed at 100%.
When the signal is 1, CNC operation is as follows:
A. The Feed speed multiplier is fixed at 100% regardless of the Feed speed multiplier
signal.
B. Rapid traverse multiplier and spindle speed multiplier are not affected.

● Signal address

G006 OVC
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Chapter 7 Ancillary functions
When the maximum 8-digit number following the address M, S, and T is specified, the
corresponding code signal and strobe signal are sent to the PLC, which performs the related
logic control according to the status of these signals. The related signals are described as
follows:

Function
Program
address

NC → PLC
End signal
(PLC → NC)Code signal Strobe signal

End of
distribution signal

Auxiliary
functions

M M00 to M31 (F010) MF (F7.0)

DEN (F1.3) FIN (G4.3)Spindle speed
function

S S00 to S31 (F022) SF (F7.2)

Tool Functions T T00 to T31 (F026) TF (F7.3)

The processing process is as follows: (Changing M code to S and T code is the processing
Program for spindle speed function and tool function)
A: Assuming that M is specified in the program, if CNC is not specified, an alarm will be

generated.
B: The code signals M00 to M31 are sent to the PLC, and then the strobe signal MF is set

to 1. The code signals express the values of the program instructions in binary form.
C: When the selected communication number MF is 1, the PLC reads the code signal and

performs the corresponding operation.
D: At the end of the operation, the PLC sets the end signal FIN to 1. The end signal is used
for the auxiliary function, spindle speed, and tool function. If these functions are running at
the same time, the end signal FIN must not be set to 1 until all functions have been
completed.
F: The end signal FIN is 1 and must continue for a certain period of time before the CNC
sets the strobe signal to 0 and confirms that the end signal has been received.
G: The FIN signal is set to 0 in the PLC only when the selected signal is 0.
H: When the FIN signal is 0, the CNC sets all code signals to 0 and ends all sequential
operations of the auxiliary functions. (When executing spindle speed function and tool
function, the code signals remain until a new code is assigned accordingly.)
I: When the execution of the instruction in the same program segment is completed, the
CNC executes the next program segment.
In practice, the PLC adopts the following timing:
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7.1 Auxiliary functions (M functions)

7.1.1 Auxiliary function code signals and strobe signals

Auxiliary function code signals: M00 to M31 (F010), auxiliary function strobe signal: MF
(F007.0)

● Signal type: NC → PLC
● Signal Function: After CNC executes M code, NC sends M code to PLC via F10, and
then sets MF to 1 and sends it to PLC for logic control. For the output conditions and
execution process, refer to the above description of the execution process, and the
correspondence between the M instruction and the code signal code is as follows:

F010 M command
00000000 M00
00000001 M01
00000010 M02
00000011 M03
00000100 M04
00000101 M05
00000110 M06
00000111 M07
00001000 M08

. .

. .

. .

. .

● Note: The following auxiliary function instructions are not output in the CNC program
even if they are commanded:
A: M98, M99
B: M-code of the calling subroutine
C: M-code for calling user macros
● Signal address

F010 MB07 MB06 MB05 MB04 MB03 MB02 MB01 MB00
F007 MF

7.1.2 M decoding signals

DM00 (F009.7), DM01 (F009.6), DM02 (F009.5), DM30 (F009.4):

● Signal type: NC → PLC
● Signal function: When CNC executes M00, M01, M02, M30 commands, NC sets
corresponding decoder signals DM00, DM01, DM02, DM30 to 1.

Program instruction Corresponding decoded signals
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M00 DM00
M01 DM01
M02 DM02

M30 DM30

● Notes:
1: The M decoder signal is 1 under the following conditions: The corresponding auxiliary
function is specified.
2: The M decoder signal is 0 under the following conditions: when the FIN signal is 1 or
reset.
3: When M00, M01, M02, and M30 are executed, the corresponding decoder signals DM00,
DM01, DM02, and DM30 are output, and the code signals M00 to M31 and the strobe
signal MF are also output.
● Signal address

F009 DM00 DM01 DM02 DM30

7.2 Spindle speed function (S function)

Spindle speed code signals S00 to S31 (F022), spindle speed strobe signal SF (F007.2)

● Signal type: NC → PLC
● Signal Function: After CNC executes S code, NC sends S code to PLC through F22, and
then sets SF to 1 and sends it to PLC for logic control, for the output conditions and the
execution process, please refer to the previous related explanation. The binary encoding
correspondence between S instructions and code signals is shown in the following table:

F022 S command
00000000 S00
00000001 S01
00000010 S02
00000011 S03
00000100 S04
00000101 S05

. .

. .

. .

. .

● Signal address

F022 SB07 SB06 SB05 SB04 SB03 SB02 SB01 SB00
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F007 SF

7.3 Tool functions (T functions)

Tool function code signals T00 to T31 (F026), tool function strobe signal TF (F007.3)

● Signal type: NC → PLC

● Signal function: After CNC executes the T code, it sends the T code to PLC through F26,

and then TF is also set to 1 and transmitted to PLC for logic control. For the output

conditions and execution process, refer to the previous section. The binary code

correspondence between the T instruction and the T code signal is shown in the table

below:

F026 T-command

00000000 T00
00000001 T01
00000010 T02
00000011 T03
00000100 T04

. .

. .

. .

. .

● Signal address

F026 TB07 TB06 TB05 TB04 TB03 TB02 TB01 TB00

F007 TF

7.4 End of MST function

7.4.1 End signal

FIN (G004.3)

● Signal type: PLC → NC

● Signal function: When the execution of the auxiliary function, spindle speed function, and

tool function is finished, the PLC sets FIN to 1 and then transmits it to the NC.

● Signal address
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G004 FIN

7.5 Auxiliary function lock

7.5.1 Auxiliary function lock signal

AFL (G0005.6):

● Signal type: PLC → NC
● Signal function: The PLC sets G5.6 to 1 and transmits it to the NC to prohibit the
execution of the M, S, and T functions.
● Notes:
When the AFL signal is 1, the CNC processes as follows:
A: For automatic operation and operation in the recording mode, the CNC does not perform
the specified M, S, and T functions, i.e., code signals and strobe signals are not output.
B: If AFL is set to 1 after the code signal is output, execution is carried out in the normal
way until the end of execution (until the FIN signal is received and the strobe signal is set to
0).
C: When AFL is 1, M00, M01, M02 and M30 commands can be executed, and
corresponding code signals, strobe signals and decoder signals are output in the normal
way.
D: When AFL is 1, auxiliary functions M98 and M99 are executed in the normal way, but the
results are not output.
E: When AFL is 1, spindle analogue output is still available.

● Signal address

G005 AFL

7.5.2 Detection signal of auxiliary function lock

MAFL (F004.4):

● Signal type: NC → PLC
● Signal function: When the CNC is in the auxiliary function lock state, the NC sets F4.4 to
1 and then transmits it to the PLC.

● Signal address

F004 MAFL
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Chapter 8 Spindle Speed Function
This CNC divides the spindle into gear spindle and analogue spindle according to the

spindle control method. In the case of gear spindle, CNC controls the spindle speed by
switching the S code to the spindle, and in the case of analogue spindle, CNC controls the
spindle speed by switching the S code to the spindle, and informs the PLC of the current spindle
control mode by sending the SIMSPL signal to the PLC.
Spindle mode signal SIMSPL (F044.4)

● Signal type: NC → PLC
● Signal function: NC sets the spindle speed control mode by setting SIMSPL to 0 or 1, and
then sends SIMSPL to PLC to inform PLC of the current spindle speed control mode.

● Signal action: When SIMSPL is 1, it indicates that the control mode set by CNC is to
simulate the spindle, and the S code is sent out as an analog quantity; SIMSPL When it
is 0, it indicates that the control mode set by CNC is gear spindle, and the S code is
issued as a switch quantity.

● Signal address

F044 SIMSPL

8.1 Gear spindle

Gear spindle means that the actual speed of the spindle is controlled by the mechanical gear of
the machine tool, and the CNC turns the S code into a switching output to control the
mechanical gear of the machine tool. The spindle speed can be controlled by using the spindle
position, see 7.2 for more details.

8.2 Analogue spindle

8.2.1 Analogue spindle speed control

S command for analogue spindle control: The S command is entered from the machining
program and specifies the analogue spindle speed to be controlled by the CNC. For constant
line speed cutting (G96 mode), the CNC converts the specified surface line speed to spindle
speed.

S code/SF signals output: The analogue spindle control function in the CNC outputs the
value of the S instruction to the PLC in binary code, but does not output SF. Gear shift
processing: Although the S instruction specifies the spindle speed, the actual object of control is
the spindle motor. Therefore, the CNC must have a certain correspondence between spindle
motor speed and gear. When the machine tool decides which gear is to be used, CNC outputs
the spindle speed corresponding to the gear.
Gear shift method: In order to perform gear shift, the maximum spindle speed corresponding to
each gear must be set by data parameters NO.037 to NO.040. The gear selection signal is a
2-digit coded signal (GR1, GR2), and the relationship between the signal and the gear is as
follows:

GR2 (G48.1) GR1 (G48.0) Gear Maximum spindle speed parameter no.
0 0 1 Data parameter NO.037
0 1 2 Data parameter NO.038
1 0 3 Data parameter NO.039
1 1 4 Data parameter NO.040

Data parameters NO.037 to NO.040 set the maximum spindle speed of the 1st to 4th gears
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respectively, and the analogue voltage 10V corresponds to the maximum spindle motor speed,
then the analogue voltage output of the same S-command in different gears has the linear
relationship as shown below:

Assuming the data parameters NO.037=1000; NO.038=2000; NO.039=4000; NO.040=5000.

When the spindle speed S=800,

G48.0=0, G48.1=0, in 1st gear

U1=
800
1000 ×10=8V

G48.0=1, G48.1=0, in 2nd gear:

U2=
800
2000 ×10=4V

G48.0=0, G48.1=1, in 3rd gear:

U3=
800
4000 ×10=2V

G48.0=1, G48.1=1, in 4th gear:

U4=
800
5000 ×10=1.6V

Calculation formula for output voltage value: U = S command value
Maximum speed in current gear

× 10
S12-bit code (R12O to R01O) output: Through the processing of gear shift, NC calculates the

spindle speed of each gear, i.e., the S12-bit code signals R12O to R01O (0~4095), and outputs

them to the spindle motor and the PLC. The relationship between the 10V voltage and the

S12-bit code is shown below:
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Stop output condition: When S0 is commanded, the command output to the spindle is reset to 0.
M05, emergency stop, or reset do not enable NC to reset the command output to the spindle to
0.
Analogue spindle interface: Finally, through the analogue spindle interface circuit, the regulated
spindle speed output value is output to the spindle motor in the form of an analogue voltage.

Spindle speed multiplier signals SOV0 to SOV7 (G21)

● Signal type: PLC → NC
● Signal function: PLC assigns a value to G21 and passes it to NC, which determines
different spindle speed multipliers based on the value of G21.The relationship between the
SOV0 to SOV7 codes and the multiplier values is as follows:

SOV7 to SOV0 (G21.7 to G21.0) Spindle multiplier
0000,0111 50%
0000,0110 60%
0000,0111 70%
0000,1000 80%
0000,1001 90%
0000,1010 100%
0000,1011 110%
0000,1100 120%

● Note: The spindle multiplier function is not effective under tapping cycle and thread
cutting.

● Signal address

G021 SOV7 SOV6 SOV5 SOV4 SOV3 SOV2 SOV1 SOV0

Gear selection signals GR1, GR2 (G48.0, G48.1)

● Signal type: PLC → CNC
● Signal function: This signal informs the CNC of the currently selected gear, as described
in the previous section.
● Signal address

G048 GR2 GR1



Function Chapter 9: Tool Functions

IX-1

80

S12 bit code signal R01O~R12O (F030.0~F031.3)

● Signal type: NC → PLC
● Signal function: This signal converts the spindle speed command value calculated by the
NC spindle control function into 0 to 4095 data and outputs the result to the PLC.
● Signal address

F030 R08O R07O R06O R05O R04O R03O R02O R01O
F031 R12O R11O R10O R09O

8.3 Spindle jogging function

When the spindle start function is active, the spindle rotates at the speed set in data
parameter NO.109 for the time set in data parameter NO.108. This function controls the
analogue spindle only, and is performed in manual, hand wheel/single-step, mechanical return
to zero, and programmed return to zero.

8.3.1 Spindle jogging signals

SPHD (G036.0)

● Signal type: PLC → NC
● Signal function: When the analogue spindle function is active, the PLC sets G036.0 to 1
and transmits it to the NC to specify that the spindle jogging function is active. When the
spindle is rotating normally, G036.0 is 0.

● Signal address

G036 SPHD

8.3.2 Detection signal of spindle jogging

MSPHD (F043.0):

● Signal type: NC → PLC
● Signal function: When the CNC is executing spindle jogging, the NC sets F043.0 to 1 and
transmits it to the PLC to notify the PLC that spindle jogging is being executed; in the
non-spindle jogging execution state, F043.0 is 0.

● Signal address

F043 MSPHD

8.5 Rigid Tapping

Rigid tapping is the synchronization of the tapping axis with the spindle in a normal tapping
stationary cycle. In rigid tapping, the CNC needs to detect the direction of rotation signal of the
spindle to determine the direction of the cutting feed and the machining process.
Execution process: Spindle rotation → Z-axis feed tapping → send M05 stop command to the
spindle → wait until the spindle stops completely → send reverse command → Z-axis retracts
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to the starting point → spindle stops. Therefore, in order to achieve rigid tapping, it is necessary
to prepare a ladder diagram to inform the direction of rotation of the spindle outside the CNC.

SRVB (G025.4), SFRB (G025.5)

● Signal type: PLC → NC
● Signal function: When rigid tapping, PLC sets G25.4 and G25.5, and then transmits them
to NC to notify NC whether the spindle is rotating positively or negatively. When the spindle
rotates positively, SRVB=1; when the spindle rotates negatively, SFRB=1; when the spindle
stops, SRVB and SFRB are both set to 0.
● Note: When the CNC starts rigid tapping, the PLC must set SRVB and SFRB to inform
the CNC of the current direction of spindle rotation.

● Signal address

G025 SFRB SRVB
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Chapter 9: Tool Functions
When a T code or HDT signal is specified, the NC compares the required tool number with

the current tool number NT00 to NT07, and if the tool number is the same, no tool change is
performed; if it is not the same, a code signal for the required tool number and a strobe signal
are generated, and the machine tool selects the tool based on the generated signal.

The CNC can perform tool change by T command in automatic and recording mode, or in
manual mode by HDT signal for sequential tool change.

Current tool number NT00 to NT07 (G37)

● Signal type: PLC → NC
● Signal Function: When PLC detects the current tool position signal, it sets NT00 to NT07
(G37) to the corresponding value, and then passes it to NC to notify NC of the current tool
number, and these signals indicate the tool number in binary code.

● Signal address

G037 NT07 NT06 NT05 NT04 NT03 NT02 NT01 NT00

9.1 T instruction for tool change

User can specify T instruction for tool change in automatic mode and recording mode, NC
interprets the T instruction, sends out the tool position number and selector number
specified by T instruction, and then waits for the completion of tool change by PLC, the
process of which is described in Chapter 7.

9.2 Manual sequential tool change

When manually changing tools in sequence, make the NC add 1 to the current tool number
as the required next tool number for the tool change operation. If the current tool number plus 1
is greater than the total number of tool bits set by data parameter NO.084, then the required tool
number for the next tool is 1.

The execution process of manual sequential tool change for CNC is the same as that of T
command tool change. NC sends out the next tool position number and select signal, and then
waits for the PLC to complete the tool change. CNC The tool position number issued during
manual sequential tool change is the current tool position plus 1, while the tool position number
issued during T command tool change is the tool position number specified by the T command.

Manually sequential tool change signal HDT (G44.7):

● Signal type: PLC → NC
● Signal function: PLC sets G44.7 to 1 and then transmits it to NC, which initiates a
sequential tool change according to the current tool number.
● Signal address

G044 HDT
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Chapter 10 Programming Code

10.1 User macros

While subroutines are useful for performing the same operation over and over again, the
user macro feature allows the use of variables, arithmetic operations, logic operations, and
conditional branching, which makes it easy to develop general-purpose programs. The
processing program can call user macro programs with a simple code, just like calling
subroutines.

Figure 9-1-1

This means that programming a certain function with a macro program makes it
general-purpose. That is, programs can be written with data variables (variable or unknown
data). For example, user macros can be used for group processes.

User macro program input signals UI000 to UI015 (G054, G055)

● Signal type: PLC → NC
● Signal functions: No functions are provided to the control unit. These signals are read by
the macro program as a system variable and are used as interface signals between the
macro program and the PLC.

The system variables corresponding to these signals are expressed as follows:

Table 9-1-1

Signal Address Variable
UI000 G54.0 #1000
UI001 G54.1 #1001
UI002 G54.2 #1002
UI003 G54.3 #1003
UI004 G54.4 #1004
UI005 G54.5 #1005
UI006 G54.6 #1006
UI007 G54.7 #1007
UI008 G55.0 #1008
UI009 G55.1 #1009
UI010 G55.2 #1010
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UI011 G55.3 #1011
UI012 G55.4 #1012
UI013 G55.5 #1013
UI014 G55.6 #1014
UI015 G55.7 #1015

UI000 to UI015 G54, G55 #1032

Note: #1032 is a 16-bit variable with the following composition:

● Signal address

#1032 UI007 UI006 UI005 UI004 UI003 UI002 UI001 UI000
#1032 UI015 UI014 UI013 UI012 UI011 UI010 UI009 UI008

User macro program output signals UO000 to UO015 (F054~F055)

● Signal type: NC → PLC
● Signal function: No function is supplied to the control unit. These signals are used as a
system variable to be read or written by the user macro program and as an interface
signal between the user macro program and the PLC.

The system variables corresponding to these signals are expressed as follows:

Table 9-1-2

Signal Address Variable
UO000 F54.0 #1100
UO001 F54.1 #1101
UO002 F54.2 #1102
UO003 F54.3 #1103
UO004 F54.4 #1104
UO005 F54.5 #1105
UO006 F54.6 #1106
UO007 F54.7 #1107
UO008 F55.0 #1108
UO009 F55.1 #1109
UO010 F55.2 #1110
UO011 F55.3 #1111
UO012 F55.4 #1112
UO013 F55.5 #1113
UO014 F55.6 #1114
UO015 F55.7 #1115

UO000 to UO015 F54, F55 #1132

Note: #1132 is a 16-bit variable.

● Signal address
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#1132 UO007 UO006 UO005 UO004 UO003 UO002 UO001 UO000
#1132 UO015 UO014 UO013 UO012 UO011 UO010 UO009 UO008
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Chapter 11 Display/Setting

11.1 Soft Operation Panel

The soft panel function replaces some of the control switches on the machine tool's
operator panel with soft switches. The soft switches are switched on and off using the keys on
the MDI panel, and the status of all soft switches is communicated to the PLC using output
signals. The status of all soft switches is notified to the PLC by output signals, e.g. setting the
single-stage soft switch SBKO to 1 does not enable the CNC to select single-stage operation.
The CNC selects single-segment operation only when the PLC changes the input signal SBK
for single-segment operation to 1.

Step X1000 softkey X1000 (F032.7)
Step X100 softkey X100 (F032.6)
Step X10 softkey X10 (F032.5)
Step X1 Softkey X1 (F032.4)
X+ Softkey X+ (F034.2)
X- softkey X- (F034.3)
Z+ softkey Z+ (F034.4)
Z- softkey Z- (F034.5)
Spindle positive softkey SCW (F034.6)
Spindle stop softkey SSTOP (F034.7)
Spindle counterclockwise softkey SCCW (F035.7)
Selection stop softkey MSTOP (F035.6)
Auxiliary Function lock Softkey AFLO (F035.5)
Program Jump Section Softkey BDTO (F035.4)
Single program segment softkey SBKO (F035.3)
Machine lock softkey MLKO (F035.2)
Dry run softkey DRNO (F035.1)
Quick Movement softkey QFAST (F035.0)
Feed Multiplier Increase Softkey FEED+ (F036.0)
Feed Multiplier Decrease Softkey FEED- (F036.1)
Fast Multiplier Increase Softkey FAST+ (F036.4)
Fast Multiplier Decrease Softkey FAST- (F036.5)
Spindle Multiplier Increase Softkey S+ (F036.6)
Spindle Multiplier Decrease Softkey S- (F036.7)

● Signal type: NC → PLC
● Signal function: NC sets the above F signals and transmits it to PLC; PLC sets the
corresponding G signal according to the F signals status and transmits it to NC to select
the corresponding function.

● Signal address

F032 X1000 X100 X10 X1
F034 SSTOP SCW Z- Z+ X- X+
F035 SCCW MSTOP AFLO BDTO SBKO MLKO DRNO QFAST
F036 S- S+ FAST- FAST+ FEED- FEED+
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Chapter 12 Measurement

12.1 Jump function

As with G01, linear interpolation can be commanded by specifying the axis motion after the
G31 code. If an external jump signal is input during the execution of this command, the
execution of the command is interrupted and the execution of the next program segment is
carried out. The jump function is used when the end of measurement is not programmed, but
the end of machining is commanded with a signal from the machine tool. For example, during
grinding. The jump function can also be used to measure the dimensions of the workpiece. The
values of the coordinates at the time of the jump signal can be used in the user macros, as they
are stored in the system variables #5061 to #5068 of the user macros, as described below:

#5011 1st axis coordinate value

#5012 2nd axis coordinate value

#5013 3rd axis coordinate value

Jump signal SKIPP (G006.6)

● Signal type: PLC → NC
● Signal function: This signal ends the jump cut. That is, in a program segment containing
G31, the position at which the jump signal becomes "1" is stored in a user macro variable.
At the same time, the motion code of the program segment is terminated.
When the jump signal changes to "1", the controlled device operates as described below:
A. When the program segment includes the jump machining code G31, the control reads
and stores the current position of the code axis when this signal is 1. The control stops
the axis movement and then, clears the remaining travel distance of the code axis for this
program segment.
B. The jump signal is not monitored for its rising edge, but for its state. Thus, if the jump
signal continues to be a "1", the jump condition is considered to be met as soon as the
next jump cut is commanded.

● Notes
The jump signal width is required to be at least 10ms.

● Signal address

G006 SKIPP
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Part III Operation



Operation Chapter 1 PLC Interface Display

IX-1

89

Chapter 1 PLC Interface Display

1.1 Automatic operation at PLC power-up

After the system is powered up, the PLC starts to run: the first cycle will use R510.0 to
energize the network line where it is located for one cycle, after which the value of R510.0 will
be reset to "0", and the user is not allowed to output to it, and the value of the holding relay will
be the last output value of the PLC before it stops running.
Note: In the following description, the keys in < > are panel keys; the keys in [ ] are the right menu

titles; means that there is a subordinate menu in the menu; all the operations of PLC are carried
out in the MDI mode after obtaining the authority of machine tool builder or above, and the other
authorities can only view, search, and signal tracking.

1.2 PLC Interface Display

1.2.1 PLC information interface

1. Press the <Ladder> key on the panel to switch the interface to enter the PLC
information page, as shown in Figure 1-2-1-1.

Figure 1-2-1-1
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2. Press the page key on the panel under the PLC information interface to enter the next
interface of PLC information, as shown in the following figure:

Figure 1-2-1-2

(1) The current running ladder diagram file number is set by the digital parameter when the
system is initialized at power-on. If the format is not correct, this file will be deleted and
rebuilt, users need to be careful to specify the running ladder diagram file number. All
ladder diagram files must be named "ladderXX.grp" (XX for number), otherwise the file
will not be recognized by the system. The file format is defined by the system and
cannot be modified by the user outside of the system, otherwise it may be deleted or
not recognized.

(2) Selection of ladder diagram file. Move the cursor or input "LX"/"LXX" (X/XX is a number)
to specify the file name, press "Enter" key, the system will detect whether "X"/"XX" is a
known file number, if not detected, create a ladder diagram file with the file name
"ladder0X.grp" or "ladderXX.grp". When the file is newly created, the system
automatically generates two function blocks "END1" and "END2", so that the user can
continue to operate the ladder diagram file (if the file is opened and not converted, the
instruction table will remain empty). For safety reasons, after opening a ladder diagram
for editing, the system will automatically save the current file when another file is
opened without saving, and it will check the ladder diagram syntax before saving, and
will give up the saving if it detects any error.

(3) The header of the file contains the basic information of the file, such as the number of
lines and steps, etc., of which the step information is updated only after the conversion,
otherwise it will always be the same information as when the file was opened. If you
want to edit a currently running ladder, you need to stop its running state first. When the
cursor is at the position of editing file, you can open the PLC information modification by
pressing <Convert> key on the panel to modify the ladder diagram version number,
adapted machine tool and ladder diagram maintainer of the file you are editing.

1.2.2 PLC ladder diagram Interface

Press the <Ladder> key on the panel to switch the interface to enter the PLC ladder
diagram interface.
As shown in Figure 1-2-2-1:
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Figure 1-2-2-1

PLC ladder diagram editing interface content and operation:
PLC ladder diagram [ladder01]: Name of the current running ladder.
1/1173: Indicates the current position of the line specified by the cursor in the ladder.
RUN: The run state of the ladder. The ladder diagram run status includes RUN/Run,

STOP/Stop, DEBUG/Debug
Graphic area: ladder diagram program.
Data/No.: Displays the input data. Press the <P> key on the panel changes it to a No.,

which can be used for data lookup. Press <Cancel> on the panel to return to the
data display.

Info: The comment of the cursor positioning node.
Entry mode: current working mode. (Note: ladder diagrams can be modified only in the

entry mode.)
Components can be viewed or modified by using the up and down page keys and the four
arrow keys on the panel to find and locate them.

1.2.3 PLC Parameter Interface

Press the <Ladder> key on the panel to switch the interface to enter the PLC parameter
interface.
As shown in Figure 1-2-3-1:
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Figure 1-2-3-1

PLC parameter interface content and operation:
RUN: ladder diagram operation status.
No.: Address of the holding relay.
Data: Bit number status of the address of the holding relay.
Entry mode: Current working mode. (Note: PLC parameters can be modified only in the

entry mode.)

The corresponding address can be viewed or modified by using the up and down page
keys and the four arrow keys on the panel to find and locate the address.

1.2.4 PLC diagnostic interface

Press the <Ladder> key on the panel to switch the interface to enter the PLC diagnostic
interface.

(1) PLC Signal Diagnostic Interface:
As shown in Figure 1-2-4-1:

Figure 1-2-4-1
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PLC Diagnostics Interface contents and operation:
RUN: ladder diagram operation status.
No.: Diagnostic number Address.
Data: Diagnostic address bit number status. 1: Indicates the signal is on; 0: Indicates the

signal is not on.
Entry mode: Current working mode.

The corresponding diagnostic number is viewed by using the up and down page keys and
the four arrow keys on the panel to find and locate the appropriate diagnostic number.

In general, this interface is only capable of searching, and the user can only modify the X
and Y signals if the user has obtained the permission to set K0.7 to 1.

(2) PLC tracking interface:
In PLC diagnostic interface, press [Trace] softkey to enter PLC trace interface, PLCTRA
interface consists of two parts, "Setting" and "Trace", and you can switch the cursor by
pressing <Convert> key on the panel.
The PLC tracking interface is shown in Figure 1-2-5-1:

Figure 1-2-5-1

PLC tracking interface content and operation
(1) Sampling settings:
Mode:

Periodic cycle: Sampling at each time cycle.
Signal change: Sampled when the signal changes.

Resolution:
Enter the resolution of the samples, the default value is the minimum resolution (8ms)
and ranges from (8ms -- 1000ms).
Multiples of 8ms are used for input values.

Frame limit:
Enter the number of sampled frames. The range is displayed on the right.

(2) Sampling conditions:
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Mode:
Signal Trigger: Collects the signal when the signal referred to by the trigger address

set by the sampling condition changes in the specified mode.
Any change: The signal is acquired when any change occurs in the signal referred to

by the trigger address set by the sampling condition.
Address: Input signal address as trigger signal for sampling.
Mode: Enter the trigger mode of the specified trigger signal.
Rising Edge: Sample the state of the specified signal with the rising edge of the trigger

signal.
Falling edge: Sample the state of the specified signal with the falling edge of the trigger

signal.
On: Sample the state of the specified signal when the trigger signal is on.
Disconnect: Sample the state of the specified signal when the trigger signal is
disconnected.

(3) Stopping conditions:

Mode:
None: Tracking is not stopped.
Buffer full: Stops tracking when the buffer is full.
Signal trigger: Stop trace by signal trigger.
Address: Input the signal address as the stop trigger.
Mode: Determines the trigger mode to stop the trace.
Rising edge: automatically stops tracking by the rising edge of the trigger signal.
Falling edge: Automatically stops tracking by the falling edge of the trigger signal.
On: Automatically stops tracking when the trigger signal is on.
Disconnect: Automatically stops tracking when the trigger signal is disconnected.

(4) Number of frames sampled:
On the left is the number of samples at the rightmost end of the current frame, in the middle
is the number of samples when tracking stops, and on the right is the maximum allowed
number of samples.
(5) Set the address:

By moving the cursor through the up arrow and down arrow , input the

signal address to be tracked into , allowing simultaneous tracking of up to 8 signals

at a time. Any signal address can be entered. For the R address, addresses up to 256 can
be entered in the first three positions, and two addresses after 255 can be entered in the
fourth and fifth positions.
(6) Tracking start/stop/clear:
(S) Start: After setting the tracking parameters correctly, press the <S> key on the panel to

start the execution of signals tracking.
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(L) Stop: Press the <L> key on the panel to stop signal tracking.
(K) Clear: Press the <K> key on the panel to clear the value under the cursor.
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Chapter 2 PLC Programming Operations

2.1 Overview

PLC operations are performed from the corresponding interface in the system. All

modifications to the ladder diagrams must be made with the permission of the machine tool

builder or above.

PLC operations are centralized in two main interfaces:

1. PLC ladder diagram interface, menu softkeys include: [base command], [Function
command], [Edit command], [stop]. Press <Ladder> key to switch the interface into

the PLC ladder diagram interface, as shown in Figure 2-1-1:

Figure 2-1-1

2. PLC parameter interface, menu softkeys include: [KEEP], [TMR], [DATA], [CTR],
[Download].
Press <Ladder> to switch to the PLC parameter interface as shown in Figure 2-1-2.
Parameter modifications can only be made with the authority of the machine tool

manufacturer or above.
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Figure 2-1-2

2.2 Basic Code

Pressing the [Base Command] softkey in Figure 2-1-1 will enter the base command operation

interface. As shown in Figure 2-2-1.

Figure 2-2-1

The basic code consists of seven graphical displays:

[ ]: Normally open contact

[- -]: Normally closed contact

[- ( )]: Output Coil

[- ( )]: Inverted output coil
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[——]: Horizontal conduction line

[ ]: Vertical conduction line

[ ]: Delete the vertical conduction line
Auxiliary softkey:

[Return]: Return to the upper menu

2.3 Operation instructions for ladder diagram

 Add component: Position the cursor to the position where the component is to be
added, then press the corresponding menu, then enter the component name, which is
displayed after the data, and press the panel <Enter> key, then the corresponding
component can be added. If there is already a component at the current position, the
new component will replace the existing one.

 Insert component: Position the cursor to the position where the component is to be
inserted, press the <Insert> key on the panel to insert a component space at the
position, and then add a new component according to the steps of adding components.
The cursor can be inserted backward sequentially.

 Delete component: Press <Delete> on the panel to delete the current component.

 Add vertical conduction line: Press [ ] softkey to add a vertical conduction line at
the lower right of the current cursor position.

 Delete vertical conduction line: Press [ ] softkey to delete the vertical conduction
line at the lower right of the current cursor position.

 Add a horizontal conduction line: Press the [——] softkey to add a horizontal
conduction line at the current cursor position, if there is already a component at the
current location, the horizontal conductive line will replace the existing component.

 Find: directly type in the name of the component to be found, which is displayed in the
data field on the interface, and then press the panel up arrow key to find upwards

, press the down arrow key to find downwards .

Example of ladder diagram programming:

1. Position the cursor to the beginning of the programming position, press [ ] softkey,
then in the cursor positioning place appears a normally open contact of symbols, directly
enter the component name X0.5, press the <Enter> key to confirm, and component
X000.5 will appear at the current cursor position.

2. Move the cursor one place to the right and press the [- -] softkey, then a symbol for a
normally closed contact appears at the cursor position, enter the component name
F021.3 directly and confirm by pressing the <Enter> key, the component F021.3
appears at the current cursor position.
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3. Position the cursor to the beginning of the next line, press [ ] softkey, then a symbol
of normally open contact appears at the cursor position. Input the component name
G008.4 directly, press <Enter> to confirm, the component G008.4 appears at the current
cursor position. Press [- -], then a symbol of normally closed contact appears at the
cursor position, directly input the component name F001.1, press <Enter> key to
confirm, component F001.1 appears at the current cursor position.

4. Move the cursor one place to the right and press the [——] softkey to draw a horizontal
conduction line at the current cursor position;

5. Move the cursor up one place and press [ ] softkey to draw a vertical conduction line
at the lower right position of the current cursor;

6. Press [-( )] softkey, the system automatically generates the output coil, i.e. the necessary
horizontal conduction line, and generates the output coil on the right side of the ladder
diagram. Input the component name G8.4 directly, press <Enter>, confirm, component
G008.4 appears at the current cursor position.

The programmed ladder diagram is shown in Figure 2-3-1:

Figure 2-3-1 ladder diagram example
Note: The green color of the components in the ladder diagram indicates that the

component is on regardless of whether it is normally open, normally closed or an
output coil, and the white color of the component indicates that it is off. (Due to
printing problems, the darker colors in the diagram are for the disconnected state
and the lighter colors are for the conduction state.)

2.4 Functional code

Pressing the [Function command] softkey in Figure 2-1-1 will enter the function code
operation interface. As shown in Figure 2-4-1.

Figure 2-4-1
In the Function Code List, 35 PLC function codes are listed. For the format and usage of

the function codes, please refer to Section 2, Programming. The operation and programming of
the function codes are the same as those of the ladder diagrams in Section 2.3.
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2.5 Editing orders

Pressing the [Edit command] softkey in Figure 2-1-1 will enter the Edit command
operation interface. As shown in Figure 2-5-1.

Figure 2-5-1

[Insert Line]: Position the cursor on any line of the target line, and then press the [Insert
Line] softkey to insert a blank line above the specified line of the cursor. And
the subsequent lines will be moved down one line in sequence.

[Delete Line]: Position the cursor on the target line and press the [Delete Line] softkey to
delete the current line and move subsequent lines up one line in sequence.

[Save]: Press the [Save] softkey to save the modified ladder diagram.
[Line Comment]: Press the [Line comment] softkey to modify the comment of the current

line of the ladder diagram.
[Return]: Return to the upper menu.

2.5 PLC Run/Stop

[Stop]: The PLC stops.
[Operation]: PLC operation.

2.7 PLC operation steps

PLC operation steps:
1. Press the <Setup> button and enter the machine tool manufacturer's higher-level

password under the [Password] interface.
2. Press <Ladder> key to switch the interface into the PLC ladder diagram interface,

press [Stop] softkey to stop the current running ladder.
4. In the PLC ladder diagram interface, through the [Basic command], [Function

command], [Edit command] and other PLC operations, to complete the PLC
program writing modification. Press [Save] softkey to save the modified ladder
diagram. The data bar prompts: "ladder diagram saved successfully!" If there is any
error in PLC programming, the corresponding PLC alarm will be displayed when
saving, please check the PLC program.
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5. In the PLC ladder diagram interface, press the <Convert> key on the panel, the
data column will display: "ladder diagram conversion in ......", after successful
conversion, it will display: "Conversion Successful!".

6. In the PLC ladder diagram interface, press the [Run] softkey to convert the ladder
diagram to instruction table form and download it to CNC, and run it automatically.
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Chapter 3 PLC Address and Parameter Setting

Addresses and parameters such as counters, timers, data sheets, holding relays, etc. are

used in the PLC, and these addresses and parameters need to be viewed and set in the

corresponding interface. Press <Ladder> key to switch the interface to enter the PLC
parameter interface, as shown in Figure 3-1. Includes Holding Relay, Timer, data sheet,

Counter. It is used to view and set these addresses, parameters and data sheets. (Users can

only make settings after entering the debugging password to get the authority)

Figure 3-1

3.1 Holding relays

Pressing the [KEEP] softkey in Figure 3-1 will enter the viewing and setting interface of the
holding relay, as shown in Figure 3-1-1.

Figure 3-1-1
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Holding relay interface contents and operation:
No.: Address of the holding relay.
Data: Bit number status of the address of the holding relay.

1: indicates that the address remains in the state before power failure after
power failure;
0: indicates that the address is reset to the default state after power failure.

After modification, press the [Download] softkey to download the set values to CNC for
running. When the download is successful, the system displays: All parameters downloaded
successfully! If there is an error in saving the disc, the system displays: download failure, and if
the download conditions are not available, the system displays: invalid download of parameters!
The address of the holding relay can be viewed or modified by using the up and down page
keys and the four arrow keys on the panel to find and locate the address.

3.2 Timers

Pressing the [TMR] softkey in Figure 3-1 will enter the timer viewing and setting interface
as shown in Figure 3-2-1.

Figure 3-2-1

Timer interface content and operation:
No.: Timer address, cannot be changed.
Current value: The current value of the timer, which cannot be changed.
Preset: Timer preset, can be changed.

After modification, press the [Download] softkey to download the set values to CNC for
running. When the download is successful, the system displays: All parameters
downloaded successfully! If there is an error in saving the disc, the system displays:
download failure, and if the download conditions are not available, the system displays:
invalid download of parameters!
The timer address can be viewed or modified by using the up and down page keys and the
four arrow keys on the panel to find and locate the timer.

3.3 Data sheets

If you press the [DATA] softkey in Figure 3-1, you will enter the data sheet viewing and
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setting interface, as shown in Figure 3-3-1.

Figure 3-3-1

Data sheet interface content and operation:
No.: No. of the data sheet, which cannot be changed.
Data: The data sheet setting value can be changed.

After modification, press the [Download] softkey to download the set values to CNC for
running. When the download is successful, the system displays: All parameters
downloaded successfully! If there is an error in saving the disc, the system displays:
download failure, and if the download conditions are not available, the system displays:
invalid download of parameters!
The data sheet address can be viewed or modified by using the up and down page keys
and the four arrow keys on the panel to find and locate the data sheet address.

3.4 Counter

If you press the [CTR] softkey in Figure 3-1, you will enter the counter view and setting
interface, as shown in Figure 3-4-1.

Figure 3-4-1
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Counter interface content and operation:
No.: Counter address, cannot be changed.
Current Value: The current value of the counter, which cannot be changed.
Preset value: Counter preset value, can be changed.

After modification, press the [Download] softkey to download the set values to CNC for
running. When the download is successful, the system displays: All parameters
downloaded successfully! If there is an error in saving the disc, the system displays:
download failure, and if the download conditions are not available, the system displays:
invalid download of parameters!
The counter address can be viewed or modified by using the up and down page keys and
the four arrow keys on the panel to find and locate the counter.
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Chapter 4 Ladder Diagram Editing Software
Instructions

4.1 Overview

The current system supports the accompanying ladder diagram editing software.
Ladder diagram Editor Software is a series of ladder diagram editors, mainly providing

ladder diagram editing, conversion, error checking and printing functions. This software runs on
Windows 98, Windows Me, Windows 2000, Windows XP and Windows 2003.

4.2 Introduction to the software

4.2.1 Start-up software

Ladder diagram Edit Software is a green software that requires no installation. Double click
Lad Edit.exe to run the software.

4.2.2 Description of functions

 Documentation menu
The File menu includes functions for creating, opening and saving program files,
generating executable ladder diagram or binary files, printing, print preview and print
settings, and a list of recently opened files.
Note: In the "Edit Ladder Diagram Information" dialog box, the "Ladder Diagram Version

Number", "Applicable Machine Tool", and "Last Modified by" columns can only be
expressed in English and not in Chinese, otherwise error(s) will occur after
transmission.

 Edit menu
The Edit menu includes functions for cutting, copying, pasting, finding, converting and
editing ladder diagrams.

 View menu
Controls the display and hiding of the toolbar, status bar, output window, and
command table window.

 Window menu
Controls the selection and layout of individual window ports.

 Help menu
Version information of this software.

4.3 Software operation

4.3.1 Toolbar

The main view frame has two toolbars, both related to ladder diagram editing.

4.3.1.1 Main toolbar

file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.1.1
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New ladder diagram file

Open ladder diagram file

Save ladder diagram file

Cut selected content to clipboard

Copy selected content to clipboard

Paste content from clipboard

Convert ladder diagram

Find Components

Print the ladder diagram

About the dialogue box

4.3.1.2 Editing toolbar

Add normally open contacts

Add normally closed contacts

Add Horizontal Lead Lines

Add vertical conduction line (Add to the bottom right of the cursor)

Delete individual components or horizontal conduction lines

Delete the vertical conduction line at the bottom right of the component

Add output coil

Add output coil reversal

Function Code button, there are two ways to edit the function code:

1. Click the small arrow to the right of the button to bring up the drop-down menu and select
the function code.

file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.1.2
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Figure 4-3-1-2-1

2. Or click the button icon to bring up the function code selection dialogue box for function
code setting.

Figure 4-3-1-2-2
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4.3.2 Selection of diagram

In the editing view of the ladder diagram, with the cursor shaded in black, click the left
mouse button in the editing area of the graph between the two busbars and select the position
of the graphic cell to be edited. The following figure shows the editing of a ladder diagram:

Figure 4-3-2-1

To make a block selection, press the left mouse button at the start of the block and drag to
the end row of the block; the selected area is surrounded by a rectangle of dotted lines until the
left button is released.

Figure 4-3-2-2

After releasing, the whole ladder diagram is inverted, which means the ladder diagram in
the range is selected and you can carry out the next operation, such as cutting, deleting,
copying, and so on.

Figure 4-3-2-3

4.3.3 Editing of diagram

4.3.3.1 Cutting

After selecting the ladder diagram area to be edited, there are three ways to achieve this
operation:

file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.1


Installation and connection Chapter 4 Machine Tool Debugging

IX-1

110

1. Click the right mouse button to pop up the environment menu and select cut;
2. Select Edit [Alt+E] - Cut [T] in the main menu;
3. Direct shortcut [Ctrl+X];

The cut-out is placed in the clipboard, and the contents of the clipboard can be copied in
the ladder diagram by the paste operation.

4.3.3.2 Copying

After selecting the ladder diagram area to be copied, there are three ways to achieve this
operation:

1. Click the right mouse button to pop up the environment menu and select Copy;
2. Select Edit [Alt+E] - Copy [C] in the main menu;
3. Direct shortcut [Ctrl+C];

The contents selected after executing the copy operation are placed in the clipboard, and
the contents on the clipboard can be copied in the ladder diagram by the paste operation.

4.3.3.3 Paste

After selecting the location where you want to paste the ladder, there are three ways to
achieve this operation:

1. Click the right mouse button to pop up the environment menu and select Paste;
2. Select Edit [Alt+E] - Paste [P] from the main menu;
3. Direct shortcut [Ctrl+V].

4.3.3.4 Delete

After selecting the ladder diagram area to be deleted, there are three ways to achieve this
operation:

1. Click the right mouse button to pop up the environment menu and then select the
basic code [Alt+B]---- to delete the node;
2. Click the [Delete Node] button on the edit bar;
3. Direct shortcut [Delete];

4.3.3.5 Insertion of lines

Move the cursor to the position where you want to insert the ladder diagram line, there are
three ways to achieve this operation:

1. Click the right mouse button to pop up the environment menu and select Insert;
2, Select the main menu of the Edit [Alt+E] --- Insert line [I];
3. Direct shortcut [Insert];

4.3.3.6 Deleting lines

Move the cursor to the position where you want to delete the ladder diagram line, there are
three ways to achieve this operation:

1. Click the right mouse button to pop up the environment menu and select Delete
Line;
2. Select Edit [Alt+E] of the main menu -- Delete line [D];
3. Direct shortcut [Ctrl+Delete];

4.3.3.7 Conversion

Converts the ladder diagram program of the current editing interface to an instruction list

file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.2
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.3
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.4
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.5
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.6
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.3.7
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program. There are three ways to achieve this operation:
1. Select Edit [Alt+E] --- Convert [V] in the main menu;
2. Click the button [Convert Ladder] on the edit bar;
3. Direct shortcut key [F7];

4.3.4 Ladder diagram comments

4.3.4.1 Ladder diagram line comments

Outside the right bus area of the ladder diagram, you can double-click the left mouse
button and enter a comment in the edit box that appears.

Figure 4-3-4-1-1

4.3.4.2 Ladder diagram component comments

Move the cursor to the position of the ladder diagram component you wish to modify, there
are two ways to achieve this operation:

1. After selecting the component click the right mouse button, in the pop-up environment
menu, select Modify Comments [Alt+M];

Figure 4-3-4-2-1

2. Select Edit [Alt+E] ---- in the main menu to modify the comments [M].

file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.4.1
file:///E:/黄瑛/10月份/10月8日-月底提交/4.3.4.2
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Figure 4-3-4-2-2

Enter the comment in the pop-up dialogue box and click OK button to save.

Figure 4-3-4-2-3

The saved comment will appear in the output window at the bottom of the interface each
time the component is selected, as shown below:

Figure 4-3-4-2-4

4.3.5 Export

After the ladder diagram file is edited and saved, it needs to be converted, and only after
successful conversion can it generate an executable file, which can be transferred to the CNC
by using the system's USB memory stick restore function, and executed by the PLC of the CNC
system.
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Appendixes
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Appendix 1 Signal Definition of T6 Series

1.1 X addresses on CN61 input connector (standard ladder

diagram)

Input interface
(CN61)

Pin No. Address Function Description
21-24 0V Power connector Power supply 0V terminal

18-20 25-28 Dangling Dangling Dangling
1 X0.0 SAGT Protective door detection signal
2 X0.1 SP External Pause
3 X0.2 DIQP Chuck control input
4 X0.3 DECX X-axis deceleration signal
5 X0.4 DITW Tailstock control input
6 X0.5 ESP Emergency stop
7 X0.6 LIMU Overtravel release input signal
8 X0.7 T05 Tool position signal T05
9 X1.0 T06 Tool position signal T06
10 X1.1 T07 Tool position signal T07
11 X1.2 T08 Tool position signal T08
12 X1.3 DECZ Z-axis deceleration signal
13 X1.4 ST External cycle start
14 X1.5 M41I Signal for 1st gear in place for automatic spindle shift
15 X1.6 M42I Signal for 2nd gear in place for automatic spindle shift
16 X1.7 T01 Tool position signal T01
29 X2.0 T02 Tool position signal T02
30 X2.1 T03 Tool position signal T03
31 X2.2 T04 Tool position signal T04
32 X2.3 DECY Y-axis deceleration signal
33 X2.4 DEC4 4th axis deceleration signal
34 X2.5 DEC5 5th axis deceleration signal
35 X2.6 TCP Tool holder locking signal
36 X2.7 AEY/BDT External jump segment
37 X3.0 LMIX X-axis overtravel input
38 X3.1 LMIY Y-axis overtravel input
39 X3.2 LMIZ Z-axis overtravel input
40 X3.3 WQPJ Inner/outer chuck release/clamp in place signals
41 X3.4 NQPJ Inner/outer chuck clamping/unclamping in place signals
42 X3.5 SKIP G31 Jump signal
43 X3.6 AEX G36 Jump signals
44 X3.7 AEZ G37 Jump signals

1.2 X addresses on the MDI panel
The addresses are 6 bytes from X20 to X25. These X addresses correspond to the key

inputs on the MDI panel. The signal definitions cannot be changed by the user.
They correspond to the keys as follows:

Operator panel key input PLC Address Operator panel key input PLC Address
Edit mode keys X20.0 User1 key X22.6
Auto mode button X20.1 Z-axis hand wheel/direction

selection keys X22.7

Entry method keys X20.2 Rapid movement keys X23.0

Machine Zero Mode Button X20.3 Z-axis negative direction
selection key X23.1
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Hand wheel mode button X20.4 Spindle Jogging Key X23.2
Manual mode button X20.5 Spindle stop key X23.3
Program Zero Mode Keys X20.6 Cooling key X24.0
Y-axis hand wheel/direction selection key X20.7 Lubrication key X24.1
X-axis hand wheel/direction selection keys X21.0 User2 key X24.2
4th Axis Negative Direction Selection Key X21.1 X1 key X24.3
Spindle quasi-stop button X21.2 X10 key X24.4
Spindle clockwise rotation key X21.3 X100 Key X24.5
Spindle multiplier + key X21.4 X1000 Key X24.6

Fast multiplier + key X21.5 4th axis hand
wheel/direction selector key X24.7

Feed rate + key X21.6 X-axis negative direction
selection key X25.0

Cycle start button X21.7 Y-axis negative direction
selection key X25.1

One-segment key X22.0 Tool change key X25.2

Jump segment key X22.1 Spindle counterclockwise
rotation key X25.3

Machine Lock Key X22.2 Spindle multiplier-key X25.4
Secondary locking key X22.3 Fast multiplier-key X25.5
Dry run key X22.4 Feed rate-key X25.6
Selection of stop keys X22.5 Feed Holding Key X25.7
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1.3 Y addresses on the CN62 output connector (standard

ladder diagram):

Output interface
(CN62)

Pin No. Address Function Description

17-19 26-28 0V Power connector Power supply 0V terminal

20-25 +24V Power connector Power supply +24V terminal

1 Y0.0 COOL Cooling output
2 Y0.1 M32 Lubrication output
3 Y0.2 Reservation

4 Y0.3 M03 Counterclockwise rotation of the main
Axis (positive rotation)

5 Y0.4 M04 Clockwise rotation of main Axis (reverse)
6 Y0.5 M05 Spindle stop
7 Y0.6 SCLP Spindle clamping
8 Y0.7 SPZD Spindle brake
9 Y1.0 S1/M41 Spindle mechanical gear output 1
10 Y1.1 S2/M42 Spindle mechanical gear output 2
11 Y1.2 S3/M43 Spindle mechanical gear output 3
12 Y1.3 S4/M44 Spindle mechanical gear output 4
13 Y1.4 DOQPJ Chuck Clamping Output
14 Y1.5 DOQPS Chuck Release Output
15 Y1.6 TL+ Positive rotation of the tool holder
16 Y1.7 TL- Reversal of tool holder
29 Y2.0 TZD Tool table brake
30 Y2.1 INDXS Tool table pre-indexing coil
31 Y2.2 CLPY Tricolor Light - Yellow
32 Y2.3 CLPG Tricolor - Green
33 Y2.4 CLPR Tricolor - Red
34 Y2.5 DOTWJ Tailstock forward
35 Y2.6 DOTWS Tailstock withdrawal
36 Y2.7 Reservation
37 Y3.0 Reservation
38 Y3.1 Reservation

39 Y3.2 Reservation

40 Y3.3 Reservation
41 Y3.4 Reservation
42 Y3.5 Reservation
43 Y3.6 Reservation
44 Y3.7 Reservation
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1.4 Y addresses on the MDI panel

Keyboard indicator output PLC
Address Keyboard indicator output PLC

Address
Edit mode light Y20.0 User1 light Y22.6

Auto mode light Y20.1 Z-axis hand wheel/direction selector light Y22.7

Entry mode light Y20.2 Rapid traverse Lights Y23.0

Machine zero mode light Y20.3 Spindle ignition light Y23.2

Hand wheel mode light Y20.4 Spindle stop light Y23.3

Manual mode light Y20.5 Cooling light Y24.0

Program zero mode light Y20.6 Lubricating lamp Y24.1
Y-axis hand wheel/direction light Y20.7 User2 Lights Y24.2
X-axis hand wheel/direction selector light Y21.0 X1 Lights Y24.3
Spindle quasi-stop pushbutton Y21.2 X10 Lights Y24.4

Clockwise rotation of spindle light Y21.3 X100 Light Y24.5

Cycle Start Lamp Y21.7 X1000 Lamp Y24.6

Single segment light Y22.0 4th Axis hand wheel/Direction Selector Light Y24.7

Jump starter Y22.1 X-axis negative direction selector lamp Y25.0

Machine tool locking lamps Y22.2 Y-axis negative direction selector lamp Y25.1

Auxiliary locking lamp Y22.3 Tool changer (electronics) Y25.2

Dry running lamp (i.e. not working) Y22.4 Counterclockwise rotating spindle light Y25.3

Select Stop light Y22.5 Feed hold light Y25.7

1.5 F signals

F000 OP SA STL SPL

OP: Automatic operation signal
SA: Servo ready signal
STL: Cyclic start lamp signal
SPL: Feed pause light signal

F001 MA TAP ENB DEN RST AL

MA: CNC Ready Signal
TAP: Tapping Signal
ENB: Spindle enable signal
DEN: Distribution end signal
RST: Reset signal
AL: Alarm signal

F002 MDRN CUT MSTOP SRNMV THRD RPDO

MDRN: Dry run detection signal
CUT: Cutting feed signal
MSTOP: Selection of stop detection signal
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SRNMV: program start signal
THRD: Thread cutting signal
RPDO: Rapid feed signal

F003 MEDT MMEM MRMT MMDI MJ MH MINC

MEDT: Memory Edit Selection Detection Signal
MMEM: Automatic operation to select detection signals
MRMT: DNC operation selection detection signal
MMDI: Manual Data Input Selection Detection Signal
MJ: JOG Feed Selection Detection Signal
MH: hand wheel feed selection detection signal
MINC: Incremental feed selection detection signal

F004 MPST MREF MAFL MSBK MABSM MMLK MBDT

MPST: Back to program start detection signal
MREF: Manual return to reference point detection signal
MAFL: Auxiliary function locks the detection signal
MSBK: Single segment detection signal
MABSM: Manual absolute detection signal.
MMLK: Locked detection signal for all axis machine tool
MBDT: Skip optional segment detection signal

F007 TF SF MF

TF: Tool Function Selector Number
SF: Spindle speed strobe signal
MF: Auxiliary Function Selector Number

F009 DM00 DM01 DM02 DM03

DM00: M00 Translated Signals
DM01: M01 Translated Signals
DM02: M02 Translated Signals
DM30: M30 Translated Signals

F010 MB07 MB06 MB05 MB04 MB03 MB02 MB01 MB00

MB07: Auxiliary Function Code MB07
MB06: Auxiliary Function Codes MB06
MB05: Auxiliary Function Code MB05
MB04: Auxiliary Function Code MB04
MB03: Auxiliary Function Code MB03
MB02: Auxiliary Function Code MB02
MB01: Auxiliary function code MB01
MB00: Auxiliary function code MB00

F014 DRUN PDBG
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PDBG: PLC enters debug mode
DRUN: Switching mode prohibition signal

F15 EN5T EN4T ENY

EN5T: 5th Axis Selection
EN4T: 4th Axis Selection
ENY: Y-axis selection

F18 AR07 AR06 AR05 AR04 AR03 AR02 AR01 AR00

AR07: Actual spindle speed AR07
AR06: Actual spindle speed AR06
AR05: Actual spindle speed AR05
AR04: Actual spindle speed AR04
AR03: Actual spindle speed AR03
AR02: Actual spindle speed AR02
AR01: Actual spindle speed AR01
AR00: Actual spindle speed AR00

F19 AR15 AR14 AR13 AR12 AR11 AR10 AR09 AR08

AR15: Actual spindle speed AR15
AR14: Actual spindle speed AR14
AR13: Actual spindle speed AR13
AR12: Actual spindle speed AR12
AR11: Actual spindle speed AR11
AR10: Actual spindle speed AR10
AR09: Actual spindle speed AR09
AR08: Actual spindle speed AR08

F020 BCLP BUCLP

BCLP: 4TH axis indexing table clamping signal
BUCLP: 4TH Axis Indexing Table Release Signal

F021 MST MSP MESP

MST: Masks the external cycle start signal
MSP: Masked External Pause Signal
MESP: Masked External Emergency Stop Signal

F022 SB07 SB06 SB05 SB04 SB03 SB02 SB01 SB00

SB07: Spindle speed code signal SB07
SB06: Spindle speed code signal SB06
SB05: Spindle speed code signal SB05
SB04: Spindle speed code signal SB04
SB03: Spindle speed code signal SB03
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SB02: Spindle speed code signal SB02
SB01: Spindle speed code signal SB01
SB00: Spindle speed code signal SB00

F026 TB07 TB06 TB05 TB04 TB03 TB02 TB01 TB00

TB07: Tool function code signal TB07
TB06: Tool function code signal TB06
TB05: Tool function code signal TB05
TB04: Tool function code signal TB04
TB03: Tool function code signal TB03
TB02: Tool function code signal TB02
TB01: Tool function code signal TB01
TB00: Tool function code signal TB00

F030 R08O R07O R06O R05O R04O R03O R02O R01O

R08O: S12 Bit Code Signal R08O
R07O: S12 Bit Code Signal R07O
R06O: S12 Bit Code Signal R06O
R05O: S12 Bit Code Signal R05O
R04O: S12 Bit Code Signal R04O
R03O: S12 Bit Code Signal R03O
R02O: S12 Bit Code Signal R02O
R01O: S12 Bit Code Signal R01O

F031 R12O R11O R10O R09O

R12O: S12 Bit code signal R12O
R11O: S12 Bit code signal R11O
R10O: S12 Bit code signal R10O
R09O: S12 Bit code signal R09O

F032 X1000 X100 X10 X1 RGSPM RGSPP

X1000: Step X1000 softkey
X100: Step X100 softkey
X10: Step X10 softkey
X1: Step X1 softkey
RGSPM: Spindle reversal in rigid tapping.
RGSPP: Positive spindle rotation in rigid tapping.

F033 RTAP

RTAP: Rigid Tapping Pattern Signal

F034 SSTOP SCW Z- Z+ X- X+

SSTOP: spindle stop softkey
SCW: spindle forward softkey
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Z-: Z- softkey
Z+: Z+ softkey
X-: X- softkey
X+: X+ softkey

F035 SCCW MSTOP AFLO BDTO SBKO MLKO DRNO QFAST

SCCW: Spindle Counterclockwise Turn softkey
MSTOP: Selection stop softkey
AFLO: Auxiliary Function Lock softkey
BDTO: softkey for program jumps
SBKO: Single segment softkey
MLKO: Machine Lock softkey
DRNO: Run-Nothing softkey
QFAST: Quick Movement softkey

F036 S- S+ FAST- FAST+ FEED- FEED+

S-: Spindle multiplier decrement softkey
S+: Spindle multiplier increment softkey
FAST-: Fast Multiplier Decrease Softkey
FAST+: Fast Multiplier Increase Softkey
FEED-: Feed Multiplier Decrease Softkey
FEED+: feed multiplier increment softkey

F037 ZP5 ZP4 ZP3 ZP2 ZP1

ZP5: Return to reference point end signal ZP5
ZP4: Return to reference point end signal ZP4
ZP3: Return to reference point end signal ZP3
ZP2: Return to reference point end signal ZP2
ZP1: Return to reference point end signal ZP1

F038 MV5 MV4 MV3 MV2 MV1

MV5: Axis movement signal MV5
MV4: Axis movement signal MV4
MV3: Axis shift signal MV3
MV2: Axis movement signal MV2
MV1: Axis movement signal MV1

F039 MVD5 MVD4 MVD3 MVD2 MVD1

MVD5: Axis motion direction signal MVD5
MVD4: Axis motion direction signal MVD4
MVD3: Axis motion direction signal MVD3
MVD2: Axis motion direction signal MVD2
MVD1: Axis motion direction signal MVD1
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F040 ZRF5 ZRF4 ZRF3 ZRF2 ZRF1

ZRF5: Reference point establishment signal ZRF5
ZRF4: Reference point establishment signal ZRF4
ZRF3: Reference point establishment signal ZRF3
ZRF2: Reference point establishment signal ZRF2
ZRF1: Reference point establishment signal ZRF1

F041 ZP15 ZP14 ZP13 ZP12 ZP11

ZP15: 5TH Axis return to first reference point end signal
ZP14: 4TH Axis return to first reference point end signal
ZP13: Y-axis return to first reference point end signal
ZP12: Z-axis return to first reference point end signal
ZP11: X-axis return to first reference point end signal

F042 PRO5 PRO4 PRO3 PRO2 PRO1

PRO5: Return to program zero end signal PRO5
PRO4: Return to program zero end signal PRO4
PRO3: Return to program zero end signal PRO3
PRO2: Return to program zero end signal PRO2
PRO1: Return to program zero end signal PRO1

F043 MSPHD

MSPHD: Spindle jogging detection signal

F044 SIMSPL FSCSL

SIMSPL: analogue spindle valid
FSCSL: Cs Contour Control Switching End Signal

F047 Total number of tool positions

F048 MST MSP MESP

MST: Masked External Cycle Start Signal
MSP: Masked External Pause Signal
MESP: Masked External Emergency Stop Signal

F051 VAL5 VAL4 VALY VALZ VALX

VAL5: 5 Direction Selection
VAL4: 4 Direction Selection
VALY: Y direction selection
VALZ: Z direction selection
VALX: X direction selection

F054 UO07 UO06 UO05 UO04 UO03 UO02 UO01 UO00

UO07: Macro output signal UO07
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UO06: Macro output signal UO06
UO05: Macro output signal UO05
UO04: Macro output signal UO04
UO03: Macro output signal UO03
UO02: Macro output signal UO02
UO01: Macro output signal UO01
UO00: Macro output signal UO00

F055 UO15 UO14 UO13 UO12 UO11 UO10 UO09 UO08

UO15: Macro output signal UO15
UO14: Macro output signal UO14
UO13: Macro output signal UO13
UO12: Macro output signal UO12
UO11: Macro output signal UO11
UO10: Macro output signal UO10
UO09: Macro output signal UO09
UO08: Macro output signal UO08

F057 ZP25 ZP24 ZP23 ZP22 ZP21

ZP25: 5TH Axis return to second reference point end signal
ZP24: 4TH Axis return to second reference point end signal
ZP23: Y-axis return to second reference point end signal
ZP22: Z-axis return to second reference point end signal
ZP21: End signal of X-axis return to the second reference point

F058 ZP35 ZP34 ZP33 ZP32 ZP31

ZP35: 5TH Axis return to third reference point end signal
ZP34: 4TH Axis return to third reference point end signal
ZP33: Y-axis return to third reference point end signal
ZP32: Z-axis return to the third reference point end signal
ZP31: End signal of X-axis return to the third reference point

F059 ZP45 ZP44 ZP43 ZP42 ZP41

ZP45: 5TH Axis return to 4th reference point end signal
ZP44: 4TH Axis return to 4th reference point end signal
ZP43: Y-axis return to the fourth reference point end signal
ZP42: Z-axis return to the fourth reference point end signal
ZP41: End signal of X-axis return to the fourth reference point

F060 TLIFE

TLIFE: The life of all tool in the same group has been reached

F061 ESEND
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ESEND: Number of parts required arrival signal

1.6 G signals

G004 FIN

FIN: Auxiliary function end signal

G004 LEDT AFL LAXIS

LEDT: Edit lock signal

AFL: Auxiliary Function lock Signal

LAXIS: Interlock signal for all axes

G006 SKIPP OVC ABSM MSTOP SRN

SKIPP: Jump Signal

OVC: Feed speed cancellation signal

ABSM: Manual absolute signal

MSTOP: Selection of stop signal

SRN: program restart signal

G007 ST

ST: Cycle start signal

G008 ERS RRW SP ESP

ERS: External Reset Signal

RRW: Reset and cursor return signal

SP: Feed hold signal

ESP: Emergency Stop Signal

G009 M12 M32 COOL

M12: Chuck clamping signal

M32: Lubrication signal

COOL: Cooling signal

G010 JV07 JV06 JV05 JV04 JV03 JV02 JV01 JV00

JV07: Manual movement multiplier signal JV07

JV06: Manual movement multiplier signal JV06

JV05: Manual movement multiplier signal JV05

JV04: Manual movement multiplier signal JV04

JV03: Manual movement multiplier signal JV03

JV02: Manual movement multiplier signal JV02
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JV01: Manual movement multiplier signal JV01

JV00: Manual movement multiplier signal JV00

G011 JV15 JV14 JV13 JV12 JV11 JV10 JV09 JV08

JV08: Manual Shift Multiplier Signal JV08
JV09: Manual Shift Multiplier Signal JV09
JV10: Manual shift multiplier signal JV10
JV11: Manual shift multiplier signal JV11
JV12: Manual shift multiplier signal JV12
JV13: Manual Shift Multiplier Signal JV13
JV14: Manual Shift Multiplier Signal JV14
JV15: Manual Shift Multiplier Signal JV15

G012 FV07 FV06 FV05 FV04 FV03 FV02 FV01 FV00

FV07: Feed rate multiplier signal FV07
FV06: Feed rate multiplier signal FV06
FV05: Feed rate multiplier signal FV05
FV04: Feed rate multiplier signal FV04
FV03: Feed rate multiplier signal FV03
FV02: Feed speed multiplier signal FV02
FV01: Feed speed multiplier signal FV01
FV00: Feed speed multiplier signal FV00

G014 RV08 RV07 RV06 RV05 RV04 RV03 RV02 RV01

RV08: Fast feed multiplier signal RV08
RV07: Rapid feed multiplier signal RV07
RV06: Fast feed multiplier signal RV06
RV05: Fast feed multiplier signal RV05
RV04: Fast feed multiplier signal RV04
RV03: Rapid feed multiplier signal RV03
RV02: Rapid feed multiplier signal RV02
RV01: Rapid feed multiplier signal RV01

G016 SAR

SAR: Spindle speed arrival signal.

G017 DECA DECY DECZ DECX

DECA: 4TH Axis Zero Deceleration Signal Detection
DECY: Y-axis zero deceleration signal detection
DECZ: Z-axis return to zero deceleration signal detection
DECX: X-axis zero deceleration signal detection
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G018 H4TH HY HZ HX

H4TH: 4TH axis hand wheel feed selection signal
HY: Y-axis hand wheel feed selection signal
HZ: Z-axis hand wheel feed selection signal
HX: X-axis hand wheel feed selection signal

G019 RT MP2 MP1
RT: Manual rapid traverse selection signal
MP2: hand wheel multiplier signal MP2
MP1: hand wheel multiplier signal MP1

G021 SOV7 SOV6 SOV5 SOV4 SOV3 SOV2 SOV1 SOV0
SOV7: Spindle speed multiplier signal SOV7
SOV6: Spindle speed multiplier signal SOV6
SOV5: Spindle speed multiplier signal SOV5
SOV4: Spindle speed multiplier signal SOV4
SOV3: Spindle speed multiplier signal SOV3
SOV2: Spindle speed multiplier signal SOV2
SOV1: Spindle speed multiplier signal SOV1
SOV0: Spindle speed multiplier signal SOV0

G022 R08I R07I R06I R05I R04I R03I R02I R01I
R08I: Spindle motor speed code signal R08I
R07I: Spindle motor speed code signal R07I
R06I: Spindle motor speed code signal R06I
R05I: Spindle motor speed code signal R05I
R04I: Spindle motor speed code signal R04I
R03I: Spindle motor speed code signal R03I
R02I: Spindle motor speed code signal R02I
R01I: Spindle motor speed code signal R01I

G023 SIND SGN R12I R11I R10I R09I
SIND: spindle motor speed code selection signal
SGN: Spindle motor code polarity selection signal
R12I: Spindle motor speed code signal R12I
R11I: Spindle motor speed code signal R11I
R10I: Spindle motor speed code signal R10I
R09I: Spindle motor speed code signal R09I

G024 MRDYA
MRDYA: Machine ready signal

G025 SRVB SFRB
SRVB: Spindle reversal signal
SFRB: Spindle positive rotation signal
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G026 CON

CON: Switching signal for CS contouring control

G027 +J4 +J3 +J2 +J1

+J4: feed axis and direction selection signal +J4
+J3: feed axis and direction selection signal +J3
+J2: feed axis and direction selection signal +J2
+J1: feed axis and direction selection signal +J1

G028 -J4 -J3 -J2 -J1

-J4: Feed axis and direction selection signal -J4
-J3: Feed axis and direction selection signal -J3
-J2: Feed axis and direction selection signal -J2
-J1: Feed axis and direction selection signal -J1

G030 +L4 +L3 +L2 +L1

+L4: Axis overtravel signal +L4
+L3: Axis overtravel signal +L3
+L2: Axis overtravel signal +L2
+L1: Axis overtravel signal +L1

G031 -L4 -L3 -L2 -L1

-L4: Axis overtravel signal -L4
-L3: Axis overtravel signal -L3
-L2: Axis overtravel signal -L2
-L1: Axis overtravel signal -L1

G036 BEUCL BECLP SPD

BEUCL: indexing table release completion signal
BECLP: indexing table clamping completion signal
SPD: Spindle Jogging Function Signal

G037 NT07 NT06 NT05 NT04 NT03 NT02 NT01 NT00

NT07: Current tool number NT07
NT06: Current tool number NT06
NT05: Current tool number NT05
NT04: Current tool number NT04
NT03: Current tool number NT03
NT02: Current tool number NT02
NT01: Current tool number NT01
NT00: Current tool number NT00
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G043 ZRN DNC1 MD4 MD3 MD1

ZRN: Current Operation mode selection 4

DNC1: DNC operation selection signal

MD4: Current working mode selection 3

MD2: Current working mode selection 2

MD1: Current working mode selection 1

G044 HDT MLK BDT

HDT: Manual sequential tool change signal

MLK: Machine lock signal (PLC → CNC)

BDT: Program select signal (PLC → CNC)

G046 DRN KEY1 SBK

DRN: Dry run signal

KEY1: Memory protection signal

SBK: Single block signal (PLC → CNC)

G048 GR2 GR1

GR2: Gear selection signal

GR1: Gear selection signal

G053 CDZ SMZ

CDZ: Chamfering signal

SMZ: Error check signal

G054 UI07 UI06 UI05 UI04 UI03 UI02 UI01 UI00

UI07: Macro Input Signal UI07

UI06: Macro Input Signal UI06

UI05: Macro Input Signal UI05

UI04: Macro Input Signal UI04

UI03: Macro Input Signal UI03

UI02: Macro Input Signal UI02

UI01: Macro Input Signal UI01

UI00: Macro Input Signal UI00
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Appendix 2 Definition of Spindle Interfaces

1: CP5+
2: DIR5+
3: GND
4: ALM5 (X4.3)
5: X4.0
6: X4.1
7: RDY5
8: X4.2
9: GND
10: PC5
11: +24V
12: GND
13: SVC-OUT1

14: CP5-
15: DIR5-
16: GND
17: +24V
18: SET5
19: EN5
20: Y4.0
21: Y4.1
22: Y4.2
23: Y4.3
24: SVC-OUT2
25: GND

CP5+, CP5- Spindle pulse signal
DIR5+, DIR5- Spindle direction signal

ALM5 (X5.3) 5th Axis/Spindle Abnormal Alarm
Signal

RDY5 Spindle ready signal
PC5 Spindle zero signal
SVC-OUT1 Analogue voltage output 1
SVC-OUT2 Analogue voltage output 2
SET5 Spindle setting signal
EN5 Spindle enable signal

X4.0~X4.3 PLC addresses, only this low level
is active

Y4.0~Y4.3 PLC addresses

Spindle Interface CN15 (25-core DB hole)
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Figure 2-25 Input
interface (CN61) (26-core

DB type pin socket)

Pin No. Address Function Description

24, 25 24V Power connector Power supply 24V terminal

9, 18, 26 GND Power connector Power supply 0V terminal

1 X0.0 LMIX X-axis overtravel input

2 X0.1 LMIZ Z-axis overtravel input

3 X0.2 DIQP Chuck control input

4 X0.3 DECX X-axis deceleration signal

5 X0.4 WQPJ Inner/outer chuck release/tighten in
place signals

6 X0.5 NQPJ Inner/outer chuck
tightening/loosening in place signals

7 X0.6 Reservation

8 X0.7 TCP Tool position signal T05

10 X1.0 T02 Tool position signal T02

11 X1.1 T03 Tool position signal T03

12 X1.2 T04 Tool position signal T04

13 X1.3 DECZ Z-axis deceleration signal

14 X1.4 Reservation

15 X1.5 M41I Signal for 1st gear in place for
automatic spindle shift

16 X1.6 M42I Signal for 2nd gear in place for
automatic spindle shift

17 X1.7 T01 Tool position signal T01

19 X2.0 Reservation

20 X2.1 Reservation

21 X2.2 Reservation

22 X2.3 Reservation

23 X2.4 Reservation



Figure 2-26
Output interface
(CN62) (26-core
DB type hole

socket)

Pin No. Address Function Description

10-14 24V Power connector Power supply 24V terminal

9
15-18 GND Power connector Power supply 0V terminal

1 Y0.0 COOL Cooling output

2 Y0.1 M32 Lubrication output

3 Y0.2 Reservation

4 Y0.3 M03 Counterclockwise rotation of the
main Axis (positive rotation)

5 Y0.4 M04 Clockwise rotation of main Axis
(reverse)

6 Y0.5 M05 Spindle stop

7 Y0.6 SCLP Spindle clamping

8 Y0.7 SPZD Spindle brake

19 Y1.0 S1/M41 Spindle mechanical gear output 1

20 Y1.1 S2/M42 Spindle mechanical gear output 2

21 Y1.2 S3/M43 Spindle mechanical gear output 3

22 Y1.3 S4/M44 Spindle mechanical gear output 4

23 Y1.4 DOQPJ Chuck Clamping Output

24 Y1.5 DOQPS Chuck Release Output

25 Y1.6 TL+ Positive rotation of the tool holder

26 Y1.7 TL- Reversal of tool holder
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