Preface

This manual comprehensively introduces the debugging, programming and application methods
of HNC-8 CNC controller, and is the basic manual for users to quickly learn and use this system.
The update and upgrade of this manual are authorized and organized by Wuhan Huazhong
Numerical Control Co., Ltd (HCNC). Without the authorization or written permission of the
company, no unit or individual has the right to modify the contents of this manual, and the
company shall not be responsible for the losses caused by that.

In the manual of HNC-8 series CNC controller, we try our best to describe various events
related to the application of this controller. Due to space limitations and product development
positioning, it is impossible to describe all the unnecessary or impossible events about the
controller. Therefore, events that are not specifically described in this manual can be regarded as
"impossible" or "not allowed" events.

The copyright of this manual belongs to Wuhan Huazhong Numerical Control Co., Ltd. It is
illegal for any unit or individual to publish or copy.

Limited to the level of editors, there must be shortcomings and inadequacies in the manual,
and we hope that users will not hesitate to enlighten us.

A Caution

A Regarding "restrictions" and "available functions", the manual provided by the
machine tool manufacturer takes precedence over this manual. Before actual
machining, please perform dry run, and confirm machining program, tool
compensation amount, workpiece offset, etc.

A\ Matters which are not especially described as possible in this manual should be
regarded as” impossible”

A At the time of writing this manual, it is assumed that all optional functions have been
equipped. Please check the specifications provided by the machine tool manufacturer
when using it.

A\ For related instructions of machine tool, please refer to the manual provided by the
machine tool manufacturer.

A\ The available screens and functions vary with NC systems (or versions). Be sure to
confirm the specifications before use.
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1 Overview

1.1 Specifications of PLC

Specificatio

ns

Different types of PLC have different program capacities, number of function

instructions, and usage range of register.

Specification HNC8
Programming language Ladder, STL
Execution cycle of the first level Ims
program

Program capacity

Ladder program 5000 lines

Statement list

Symbol name

10000 lines

1000

Instruction  Basic  instruction,

Function instruction

Internal relay of single byte ( R )
Internal relay of double-byte ( W)
Internal relay of four-byte ( D ) Timer|
(T)

Counter (C)

Subprogram ( S)

Label (L)

User-defined parameter ( P )

Holding storage area

Timer ( T) Counter

(C)

Four-byte register ( B )

400 bytes (R0O~~R399)
400 bytes (W0~~W199)

400 bytes (D0~~D99)

128 ( TO~~T127)

128 (C0~~C127)

200 ( PO~~P199 )

128 ( T300~~T427)

128 ( C300~~C427)

200 bytes ( BO~~B49 )

I/O module (X)
(Y)

X0~~X512

YO0~~Y512
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1.2 Sequential Program Notion

Notion

A brief description on sequential program is provided before on programming.
Sequential program indicates that, the program which logically controls the
machine and its relevant devices. For the personnel of electrical automation control
engineering, the widely-used control flow is based on sequential control, from
which sequential program, a programming method for PLC control, is generated.

Numerical control system firstly converts the program to a format, then CPU
decodes and operates it. CPU rapidly reads each instruction in the storage, and
operates program via arithmetic operation. Sequential program starts from the
ladder diagram and other standard PLC languages. The ladder diagram can be
understood as the execution order of CPU arithmetic operation.

The above is performed by PLC programming software, the role of which is to

document sequential program.

10
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1.3 Allocation of Interface

Interface

Allocation

PLC interacts with external devices by external I/O. After control object is
identified and relevant input/output signals are calculated, corresponding interfaces
can be allocated to devices.

For easier debugging to PLC of numerical control system, input/output points of
panel interfaces for series HNC8 have been fixed, and for that of other devices,
refer to the electrical principle drawing.

Panel points have been configured in the standard PLC programs of Series
HNC 8 system, user doesn’t need to change their definitions. At programming time,
user uses other intermediate registers instead of input/output registers to program.
The system interfaces bas been described in Appendix A to make a better
understand of panel point distribution of series HNCS8. Y487 and Y488 are output
addresses of digital tubes on panel, X480 to X491 are panel input signals, and Y480
to Y486 are panel output signals.

11
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1.4 Sequential Program

PLC sequential control is achieved by software, and the principle of it is different
from that of common relay circuit. Thus, the principle of sequential control should
be fully understood at the time of designing PLC sequential program.

Execution In general relay control circuit, each relay may operate at the same time. In the
of figure below, when relay A acts, relay D and E can act at the same time (in the
sequential event of contact B and C being closed). In PLC sequential control, relays act in
program sequence. Whenrelay A operates, relay D operates first, and then relay E operates
(see figure 2.1(a)), that is, each relay operates in the order described in the ladder
diagram.
A B D
{
/1 {
A C E
{
/1 {

Figure 2.1 (a)

(A) and (B) show the movement difference between relay circuit and PLC

program.

1
-

Figure2.1 (b)

Relay In figure 2.1(b) the actions of (A) and (B) are the same. After A (button switch) is
circuit turned on, coil B and C are on, with current flowing through coil B and C. B is cut
off after C is switched on.

12
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PLC
program

Loop

execution

Prior

execution

Similar with relay circuit, in figure 2.1b(A), after A (button switch) is turned on,
B and C are on, and B is switched off after a PLC program cycle. However, in
figure 2.1b(B), after A (button switch) is turned on, C is switched on, but B is not.

Sequential program executes from the beginning of the ladder diagram until the
end, after that, it goes back to execute the begging of the ladder diagram again,
which is called loop execution.

That execution time from the begging to the end is called loop period. The loop
period of PLC2 depends on the controlled steps. The shorter the loop period, the
rapider the response of signal.

Sequential program consists of three parts: initialization program, the first level
program, the second level program.

The initialization program is performed once when system starts.
The first level program executes every 1ms.

If the first level is longer, the total execution time will be longer. Therefore, you
should document as short program of the first level as possible. The second level
program can be automatically separated into n parts for execution, and executes

every n ms.
Sequential program
The first
lewvel program || 1
( Segmentation 1
The second JSEQmEﬂtaUDﬂ p:
level prograrn| L ] |
~ A
Segrmentation n
2END

Segmentation of the second level program

Segmentation of the second level program is to execute the first level program.
When the number of segmentations is n, the implementation process is as below
diagram:

13
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1ms 1ms VL 1ms

e
The first level progran | | = Iy
Segmerati.{ Segmentafion 2 ¢ Segmentation n Segmentation 1

The second level program

NC use

When the last part of the second level program has been executed, the program
starts from the beginning again. In the event of n segmentations, the time for one
loop execution is n ms (Ims X n). The first level program executes every 1ms, and
the second level program executes every n X Ims. If the steps of the first level
program increase, the steps of the second level program will correspondingly
decrease within 1ms, then more segmentations will be gotten, and program
processing time will be longer. For this reason, the first level program should be

documented as briefly as possible.

The first level program only handles short pulse signal, which includes emergency

stop, axis over-travel, and the like.

When subprogram is used, sequential program consists of:

Inttialization program

The first level program

1END

The second level program

2END ® Subprogram must be specified
Sp after the second program

SPE
SP

Subprogram

SPE
SP

SPE

14
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1.5 Sequential Program Composition

Compositio For traditional PLC, ladder diagram can be only documented sequentially. The
n ladder diagram language, which allows structured program, has the following
advantages:

€ The program is easily to be understood and documented.
€ It is more convenient to find out programming errors.
€ tis easy to find out reasons causing errors.

There are three main structured programming means

Subprogra Subprogram regards the ladder diagram block as the processing unit.
m

Task A HEHE e o o
Task B %

* -
\ i
, L
|
Nesting The combination of documented subprograms forms structured program.
Main program Subprogram 1 Subprogram 2

Task A

Task B

Task Al Task A1

Task A12

Task An

Conditional  \fain program executes recurrently and detects whether condition is satisfied or

not. If condition is satisfied, corresponding subprogram is executed; if condition
is not satisfied, corresponding subprogram is not executed.

branch

15
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hain program Subprogram 1
Handle 11 Handle 11
Status 1 H Handle 1 I
Handle 12
Status 2 Hanclle 2
. Handie 13
L]
-

16
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1.6 Address

Address
Definition

address is composed of address No. and bit No.

Address
format

X30.7

\—b Address No.

» Bit No.

Address is used to differentiate signals. Various of addresses correspond to input
and output signals of machine and CNC, internal relay, counter and the like. The

A word must be specified to the left of address No. to express the signal types as

below table:

Register | Signal Range

X Input signal from machine X0~~X512

Y Signal output from PLC to machine YO0~~Y512

F Input signal from NC FO~~F3119

G Signal output from PLC to NC G0~~G3119

R Internal relay of single byte R0~~R399

w Internal relay of double-byte W0~~W199

D Internal relay of four-byte D0~~D99

B Power-off delay relay B0~~B49

P User-defined parameter P0O~~P199

c Counter (Those after C300 is for the power-off | CO~~C127
delay.) C300~~C427

T Timer TO~~T127
(Those after T300 is for the power-off delay.) T300~~T427

L Label number —

S Subprogram number —_—

17
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2 Basic Instruction

Sequential program is mainly composed of coil, contact, symbol and functional
block. The segments, by which elements of ladder diagram are jointed, form the
logical relationship of sequential program. Sequential program can be described by
ladder diagram language, as well as statement list language which is written by
mnemonics (LD, AND, OR, etc.) and register address. Ladder diagram is written
by coil contact of relay and functional block.

As the international standard of IEC61131-3 lays out, ladder diagram language and
statement list language can convert each other logically, and ambiguity caused
by this can be avoided through some programming methods. In
HNC LADDER WIN(V1.0) editing software, user can see that the two
languages can mutually be compiled.

To better understand documenting and inner-making of sequential program, and
to avoid errors in logic or understanding, please see the explanation of basic

concepts as following:

Type:

PLC instruction of series 8 is divided into basic instruction and functional
instruction.

Basic instruction

Basic instruction is the most basic and most common part of sequential program,
with a total of 19. It executes one-bit manipulation.

Functional instruction

Functional instruction can perform the functions that is hard to be done by basic
elements, and it can simplify programming.

Storage of logical outcome (ST)

Stack register (to store i Result being
intermediate result calculated)‘ executed

J %

STH ST7 5T sT5 5T4 5T3 ST2 ST1 ST

L L L N S . .
\‘H-_-*’\‘-_-r’\‘x_a"\‘m___-*'\x__.ax"\.___/‘\-q__,.f\\,__fr’

Storage of logical outcome is a stack-like structure. Result of the current instruction
18
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is saved in STO. When reading instruction such as LD and LDI appears, result of
current execution is needed to be saved in stack. When ANB or ORB instruction
is encountered, the storage makes ST1 result out stack and logically calculate with
result in STO, which then is saved in ST0. Therefore, when sequential program is
documented with statement list instruction, ANB and ORB must correspond to the

input instructions after the first instruction, one to one; otherwise, errors may occur.
Storage of multi-output logical outcome

The role of this storage is similar with that of logical outcome storage. It is to
save result of current node, and is usually used for multi-output instruction with
conditional judgements (see detailed command instruction for the usage of MPS,
MRD, MPP). What differs from storage of logical outcome is that, it permits
reading result of node without stack out of the result. Only when the embedded use
of multi-output function is needed is stack operation of storage performed. Similarly,
MPS and MPP instructions must be used correspondingly; otherwise, logical
€ITors may occur.

Pre and Post

Pre indicates that other elements can be connected to the front of the element,
and post indicates that other elements can be connected to the back of the
element.

Here are constraint rules about the graphics in this manual:

Graphics Meaning

) Can be used or not
v Must be used

x Cannot be used
O——

Can use pre component or not

Must use pre component

i Cannot use pre component
—0
Can use post component or not
Must use post component
I
—

i Cannot use post component

19
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2 Basic Instruction

Detailed basic instructions are listed below:

No. Instruction Function

1 LD Read in specified element signal status

2 LDI Read in inverted status of specified element signal

3 LDT Read in true element signal status

4 ouT Output result of logical operation to specified address

5 OOouT Output inverted result of logical operation to specified
address

6 SET After Logic OR the line calculation result to signal in
specified address, return the result to this address.

7 RST After Logic AND the inverted calculation result to signal in
specified address, return the result to this address.

8 AND Logic AND

9 ANI Logic AND the inverted specified signal

10 OR Logic OR

11 ORI Logic OR the inverted specified signal

12 LDP Read in rising edge of signal

13 LDF Read in falling edge of signal

14 ANDP Logic AND rising edge of specified signal

15 ANDF Logic AND falling edge of specified signal

16 ORP Logic OR rising edge of specified signal

17 ORF Logic OR falling edge of specified signal

18 ORB Block logic OR

19 ANB Block logic AND

20 MPS Node result push

21 MRD Node result read

22 MPP Node result pull

20
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2 Basic Instruction

2.1LD

Format

Function

Parameter

Example

LD D000

Parameter 1

Read out status signal (1 or 0) of specified address, and save that signal in STO.

It is used for the situation in which programming starts from the normally-

open node.

Register point parameter

weIgerq Joppe]

rinn

R0
W2

x1.0 X2 (A
/] /
|
h B (
x50 R54
|
Jl L
X5.1
L
X353

®

$59001q uoneiddQ

No. | Instruction Address | Bit No.| Reference | ST2 ST1 | STO
LDI X1 0 A
1 A
ANI X2 0 B
2 A.B
ANI R1 0 C
3 AB.C
4 ouT R10 0 Output ABC
w1 e

21



HNC-8 PLC Programming Manual

2 Basic Instruction

LD X5 D D
5
s | ON X5 E D+E
. | OR X5 F D+E+F
o | AND X5 G (D+E+F)G
o | OUT R10 Output (D+E+F)G
w2

22
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2 Basic Instruction

2.2 LDI
Format
LDI O00.0
Parameter 1
Function Read out status signal (1 or 0) of specified address, and save that inverted signal
in STO. It is used for the situation in which programming starts from normally-
closed node.
Parameter Register point parameter
Example
R1. R2.0 RI1.1 R10.0
WTI
A B C
. Xs5. R5.4 R10.1
o
Q_ ‘V‘V’ﬁ
g
o D G X5.1
oo
o
§ EKX5.3
No. | Instruction Address | Bit | Refere | ST2 | ST1 STO
No. | nce _
LDI R1 0 A
2|1 A
g J—
& ANI R2 0 B
5|2 AB
=~ _
(=}
8 ANI R1 1 C
23 ABC
ouT R10 0 w1
4 ABC

23
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2 Basic Instruction

LDI X5 D _
5 D
ORI X5 E _
6 D+E
OR X5 F _
7 D+E+F
AND R5 G o
8 (D+E+FG
ouT R10 w2 S
9 (D+E+F)a

24
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2 Basic Instruction

2.3 OUT
Format
OUT LICIC].]
[
Address Mo, Bit Mo
Function Output result of logic operation (status of STO) to the specified address. It is

Parameter

Example

used to output the result to one or more than one address.

Register point parameter

R1.0

<|31-1 R10.0
g /] W
)
) A B
o
= X5.0 R10.1
oQ
C
No. | Instruc | Addr | Bit Refer | ST2 | ST1 STO
tion ess No. ence

1 LDI R1 0 A Z
O
? 2 | ORI X5 .0 C i
§ A+C
S S
2 3 ANI Gl . 1 B (A + C)B
S
@ 4 [outr [RI0.O w1 _(g+5)§

5 |OuT |R10 .1 w2 (Z +5)§

Description | Cases about series circuit and parallel circuit

25
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2 Basic Instruction

2.4 0O0UT
Format
00OUT OO0.0
I
Address Mo, Bit Mo
Function Output inverted result of logic operation (status of STO) to the specified
address.

It is used to output the result to one or more than one address.

Parameter Register point parameter
Example R1.0 G1.1
: : R10.0
5 ||
o | | W1
o
= A B
9
2 X5.0 R10.1
o
a R}
C
No. | Instr | Addr | Bit Refer | ST2 | ST1 STO
uctio | ess No. ence
n
o 1 LD R1 0 A A
e}
o
= 2 OR X5 0 C A+C
S
ae
3 |3 |AND |Gl .1 B (4+C)B
8
(%)
4 |OUT |R10 . O w1 (4+C)B
5 OOU |R10 . 1 W2 (4+C)B
T

26




HNC-8 PLC Programming Manual

2 Basic Instruction

2.5 SET
Format
OOouUT CI0I01.00
- I
Address No. Bit Mo,
Function Logic OR the result of logic operation (STO) to the specified address, which

then is output to the same address.

Parameter Register point parameter
Example
I|<1-(|) R10.0
5 O;
3 | |
@ A C
< X5.0
5 ]
||
B
No. | Instruction Address | Bit Reference | ST2 | ST1| STO
No.
@)
S
g |1 LD R1 0 A A
g
=
2 |2 OR X5 0 B A+ B
g
g
3 SET R10 0 C A+ B

27
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2 Basic Instruction

2.6 RST
Format
RST C1CI0.C]
7|
Address Mo, Bit Mo
Function Logic AND the inverted result of logic operation (ST0) to the specified

Parameter

Example

address, which then is output to the same address.

Register point parameter

R1.0 R10.0
o
3 O,
&
= A C
9
& X5.0
o
3
B

No. | Instruction | Address | Bit Reference | ST2 | ST1 | STO
O No.
©
©
= |1 LD Rl . 0 A A
S
el
3 2 OR X5 .0 B A+ B
8
(%]

3 RST R10 . O C A+ B
o
2
o
=
(=
2

28




HNC-8 PLC Programming Manual

2 Basic Instruction

2.7 AND

Format
AND O0O0.
|
Address Mo, Bit No.
Function Logic AND
Parameter Register point parameter
Example See the example for LD instruction

29
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2 Basic Instruction

2.8 ANI

Format
ANI OO0O.0O00
[ S
Address Mo, Bit Mo.
Function Logic AND NOT
Parameter Register point parameter
Example See the example for LD instruction

30
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2 Basic Instruction

2.9 OR

Format
OR L1101
T
Address Mo, Bit No.
Function Logic OR
Parameter Register point parameter
Example See the example for LDl instruction

31



HNC-8 PLC Programming Manual

2 Basic Instruction

2.10 ORI

Format
ORI LICI0].0]
e
Address Mo, Bit MO,
Function Logic OR NOT
Parameter Register point parameter
Example See the example for LDl instruction

32
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2 Basic Instruction

2.11 LDP

Format

Function

Parameter

Control
condition

Operation

LDP OO0
T
Address No. Bit No.

Get rising edge of trigger element signal, and save the signal in STO.

Set input signal to 1 in the next scanning period of the rising edge of input
signal.

It is used for the situation in which programming starts from elements of
rising edge.

Register point parameter

Input signal: Set output signal to 1 at the rising edge of signal ( 0->1 ) .

Output signal: During operation, input signal keeps 1 within one PLC scanning
period.

33
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2 Basic Instruction

Example
-
S R1.0 R2.0  R4.0  Ri00
® | |
s ] L
g A B D
g X5.0
C
o. nstruction ress | Bit No. eference
S IN | i Add Bit N Ref
()
g
g' 1 LDP R1 . 0 Rising edge of A
=
é 2 ORF X5 . 0 Falling edge of B
(%)
3 ANDP R2 . 0 Rising edge of C
4 ANDF R4 . 0 Falling edge of D
5 ouT R10 . 1 Output W1

34




HNC-8 PLC Programming Manual 2 Basic Instruction

2.12 LDF

Format
LDFPIOIC.]
.
Address Mo, Bit No.
Function Get falling edge of trigger element signal, and save the signal in STO.
Set input signal to 1 in the scanning period of the falling edge of input signal.
It is used for the situation in which programming starts from elements of
falling edge.
Parameter Register point parameter
Control Input signal: Set output signal to 1 at the falling edge of signal ( 1->0) .
condition . . .. . s
Output signal: During operation, input signal keeps 1 within one PLC
scanning period.
Operation 1 5 3 4
Execution cycle | | | |
ACT
OUT.
Example See the example for LDP instruction
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2 Basic Instruction

2.13 ANDP

Format

Function

Parameter

Example

ANDPLIOIO.OI
TE

Address No. Bit Mo,

Logic AND rising edge

Register point parameter

See the example for instruction LDP

36
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2 Basic Instruction

2.14 ANDF
ANDFLIOIO.O
I -
Address Mo, Bit Mo,
Format
Function Logic AND falling edge

Parameter

Example

Register point parameter

See the example for instruction LDP
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2 Basic Instruction

2.15 ORP

Format

Function

Parameter

Example

ORFP [J01.00
N A

Address No. Bit No.

Logic OR rising edge

Register point parameter

See the example for instruction LDP
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2 Basic Instruction

2.16 ORF

Format

Function

Parameter

Example

ORF L0000
a5 I

Address Mo, Bit Mo

Logic OR falling edge

Register point parameter

See the example for instruction LDP
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2 Basic Instruction

2.17 ORB

Format

ORB

Function

1) ORB is independent, and doesn’t need to connect to other elements or

functional blocks.

2) ORB is to connect two or more series circuits that contain more than one

series block or contain the series ANB blocks.

3 ) Start the programming with LD or LDI, and have all series blocks being in

parallel via ORB.

Parameter

Example

No parameter

40
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2 Basic Instruction

=
% X1.0  X2.0 R10.0
-
o o
o A B
b5 X1l x2.1
3 ORB
D E
X1.2 X2.2
ORB
F G
o No. Instr | Add | Bit | Refer | ST2 | ST1 STO
S
g uctio | ress | No. | ence
8‘ n
=
oy 1 LD X1. 0 [A A
2
2
“ 2 AND [X2. 0 |B A.B
3 LD X1. 1 D AB D
4 AND X2. 1 E AB D.E
5 ORB AB+DE
6 LD X1. 2 F AB+D.E| F
7 AND X2. 2 G AB+D.E F.G
8 ORB AB+DE+FG
9 ouT R10. 1 H AB+DE+F.G

41




HNC-8 PLC Programming Manual

2 Basic Instruction

2.18 ANB

Format

Function

Parameter

Example

ANB

1) ANB is independent, and doesn’t need to connect to other elements or

functional blocks.

2) ANB is to connect two or more parallel circuits that contain more than one
parallel-connected block or contain the parallel ORB blocks.

3 ) Starts programming with LD or LDI, and have all series blocks being in

parallel via ANB.

No parameter

X2.0 .
X1.|0 ANB X4.4 R10.0
| O]
A C D
X1.1 X112 X21 ORB
o
o I
o
®
o B E F
@™ X1.3
o
3 L
X2.2 G
H
-8 No. Instr | Addr | Bit Refer | ST2 | ST1 STO
5 uctio | ess No. ence
-t
<) n
=}
1 LD X1. A A

)
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2 OR X1. 1 B A+B
3 LD X2. 0 C A+B | C
4 AND | X4. 4 D A+B | C.D
5 LD X1. 2 E A+ CD | E
6 AND | X2. 1 F A+ CD | EF
7 ORB A+B | CD+EF
8 OR X1. 3 G A+B | CD+EF+G
9 ANB (4+B|CDEF+(
10 OR |X2. 2 H (4+BlCDYEF+q
+H
11 OUT | R10. 0 | (4+BlCD+EF+G
+H
o
[0
8
=
=
=}

43



HNC-8 PLC Programming Manual 2 Basic Instruction

2.19 MPS, MRD, MPP

Format

MPS

MRD

MPP

Function 1) MPS Stores signal states of this point, waiting to be used when other lines
are output.

2) MRD reads signal from last storage point, connects to the next node, of
which signal status is always the same.

3 ) MPP brings up signal status from this storage point, connects to the next

node, and removes the status of this node.

4) Every MPS must ends with MPP.

5) The last connection line mustbe ended with MPP.

Parameter No parameter
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Example

Ladder Diagram

Statement List

X1.0 )\(1.‘1 Yio LD X1.0 AND X1.6
\
W1
AA‘ )‘(F‘z @1 | wps ORB
% LD X1.1 ANB
C
X130 Xi4 Yoz ORX1.2 ouUTY0.2
—,, @
o XI}GJ ANB MPP
%F}—{G OUTY1.0 AND X1.7
i o MRD ouTY0.3
4{11‘ X23 @ '
. (waH LD X1.3 LD X2.3
w24 AND X1.4 OR X2.4
3 LD X1.5 ANB
(followed by the | OUT Y0.4
right)
X1.0 X1.1 X1, Y10 LD X1.0 OouTY1l.1
kﬂ MPS MPP
X1 Vi AND X1.1 AND X1.4
4 MPS MPS
e 02 | ANDX1.2 AND X1.5
] OUTY1.0 OUTY0.2
X1 Y2.0
4 Oy | Mmee MPP
AND X1.3 AND X1.6
(followed by the | OUT Y2.0
right)
X10 X1l  X12 T,;, XI'T vio LD X1.0 OUTY1.0
\
e A
YL | ANDX1.1 OUTY1.1
Voo MPS MPP
(1 | aNDX1.2 OUTY0.2
6 MPS MPP
a1 AND X1.3 OoUTY2.0
O MPS MPP
AND X1.4 ouTY2.1

(followed by the
right)
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3 Basic Element

This chapter includes the sections as following:
3.1 Normally-open Contact

3.2 Normally-closed Contact

3.3 True Contact

3.4 Rising Edge of Contact

3.5 Falling Edge of Contact

3.6 Logic Output

3.7 Inverted Logic Output

3.8 Setting Output

3.9 Reset Output
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3.1 Normally-open Contact

Symbol

Function

Parameter

Example

<Address>
1
<Comment>
Parameter | Parameter Storage Explanation .
Data type Properties
form area
X, Y, F, Register bit pre O
<Address> G,R,W,D,P| to be
oooo ° O BOOL
T,C,B | checked Post V

When the bit saved in the specified address is “1”, the normally-open
contact is closed; If the contact is closed, the signal will flow through this

contact.

Parameter 1: register point parameter, in the form of X0.1.

-
o
o
o
@
=) X0.1 )T0|2 R10.1
o
g
g | @
=i A B

X0.4

C

g When signal of X0.1 or X0.4 is “1”, and X0.2 signal is “1”, the
o
% current is conducted, with R10.1 being output.
=S
=S
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3.2 Normally-closed Contact

Symbol

Function

Parameter

Example

<Address>
1
1
<Comment>
Parameter |Parameter Storage Explanation .
Data type Properties
form area
X Y, F, G R, . .
Register bit Pro O
<Address> o 6 BOOL W,D,P,T, . b
: o e
CB Post
checked

When the bit saved in the specified address is “0”, the normally-closed contact
is open; If the contact is open, the signal will flow through this contact.

Parameter 1: register point parameter, in the form of X0.1.

&
Q.
& X0.1 >|<0.|2 R10.1
o
i D
< A B
Q
3 X0.4
C
o | When signal of X0.1 or X0.4 is “0”, and X0.2 signal is “1”, the
(0]
‘é’ current is conducted, with R10.1 being output.
=
=
S
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3.3 True Contact

Symbol

Function

Parameter

Example

—

<Comment=>

Parameter |Parameter Storage Explanation .
Data type Properties
form area
pre O
None None None None None
Post

When PLC is turned on, the signal on the left of an element can always reach
the right through it. This function is usually used as the switch setting of
functional module input, and used for those which need constantly valid input.

No parameter.

-
o
o
(ED- Ridd 3 30
S H o> ( H
= Counting toglin
% positive direiction
5 | HH |®

H

R0

e
o) . .
2 When the second input of counter uses true contact, the counting
(e}
= starts with 1 after counter is reset; when the third input uses true
g' contact, the counter counts in continuous subtraction.
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3.4 Rising edge of Contact

Symbol

Function

Parameter

Example

<Addresss
I
I H <
I
<Camment:
Parameter Parameter Storage Explanation .
Data type Properties
form area
Contact of
XY FGR| Pre._ ©
rising edge
<Address> w,D,P, T & . 8
oooo <o BOOL detection
C B Post

When signal is changed from “0” to “1”, this contact is turned on.

Parameter 1: register bit.

See the example for LDP instruction.

uonduosa( | weidel( oppe]

48




HNC-8 PLC Programming Manual
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3.5 Falling Edge of Contact

Symbol

Function

Parameter

Example

<Address:
|
| :
I
<Carmment:
Parameter  |Parameter Storage | Explanation [Properties
Data type
form area
Contact of
XV EGR| Pre_ ©
alling edge
<Address> w,D,PT, ¥ . &
e BOOL detection
C B Post

When signal is changed from “1” to “0”, this contact is turned on.

Parameter 1: register bit.

10ppe]

See the example for LDF instruction.

uonduosa
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3.6 Logic Output

Symbol
y <Addresss
i :: |
|
<Camment:
Parameter | Form Storage Explanation .
Data type Properties
area
<Address> BOOL Y, G, R W, | Output Pre O
oooo ° O .
D, B coil
Post X%
Function Output result of logical operation to output register.
Parameter Parameter 1: register bit.

Example

- . .

= See the example for OUT instruction.

&

o)

2

Q

el

g

=)
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3.7 Inverted Logic Output

Symbol

Function

Parameter

Example

<Address=
i :: |
|
<Cammert:
Parameter | Parameter Storage Explanation .
Data type Properties
form area
<Address> | oooo - o | BOOL Y, G R W, | Inverted pre O
D, B output coil
Post x

Output inverted result of logical operation to output register.

Parameter 1: register bit.

Iappe]

See the example for OOUT instruction.

uonduosa
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3.8 Setting Output

Symbol

Function

Parameter

Example

<Addresss
i :, |
|
<Carmments
Parameter | Parameter Storage Explanation .
Data type Properties
form area
Setting
<Address> | omoo o | BoOL | Y. G R W, Pre. O
output
DB coil Post X

When result of logical operation is “1”, set output coil to output status, until

this coil is reset by other functions.

Parameter 1: register bit.

See the example for SET instruction.

Iappe]

uonduosa
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3.9 Reset Qutput

Symbol

Function

Parameter

Example

<Addresss
i : |
|
<Camment=
Parameter | Parameter Storage Explanation .
Data type Properties
form area
<Address> | oooo - o | BOOL Y. G, R W, | Reset Pre O
D, B output coil
Post x

When result of logical operation is “1”, reset output coil, until this coil is set by

other functions.

Parameter 1: register bit.

See the example for RST instruction.

uondosoq| weiderp 19ppe|
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4 Basic Function Module

This chapter includes:

4.1 Control Instruction

4.2 Mathematical Operation
4.3 Counter

4.4 Timer

4.5 Process Control

4.6 Comparison

4.7 Data Manipulation
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4.1 Control Instruction

4.1.1 Instruction M Get MGET

Format

Function

Example

" Address 1
——— MIGET {
1 Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
ooOod | INT Constant Channel No. | Pre O
<Address 2> Post V
OooOooo | INT Constant M code No.

Through the channel selected by parameter 1, parameter 2 selects M code

number which needs to be determined. When this channel gets this M code,

the output is “1”; otherwise, the output is “0”.

o

o X2.0 -
Nimd o —C )
o

= MGET RA0
ba 3

o

3

(2]

g_,: LD X2.0

D

3 MGET 0 3

S

™ | WRTR4.0

g When M3 is executed in channel 0, R4.0 is set.

0

5

=

=}
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4.1.2 M Instruction Response MACK

Format
Address 1 |
O— MACK |
Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
Oooood | INT Constant Channel No.
Pre O
< Address Post x
2> OOoo | INT Constant M code No.
Function When M Code has been implemented in this channel, it is necessary to reply to
M code. After the reply, this M instruction can continue the next instructions.
Example

0

= X3.6

g i i MACK i
=

ic] 3
Q)

3

(%2

g,: LD X3.6

D

3 MACK 0 3

D

g When X3.6 is effective, M3 in channel O is responded.
(@)

5

=

=
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4.1.3 T Instruction Get TGET

Format

Function

Example

I Adddress 1
——— TGET {
1 Address 2
Parameter Parameter | Data Explanation .
Storage area Properties
form type
<Address 1> Channel Pre O
OOoo | INT Constant
No. Post
<Address 2> INT Constant,Y,G,R, | T code
o o |
W, D, B No.

Through the channel selected by parameter 1, parameter 2 is where the gotten T

code is stored in. When this channel gets T code, the output is 1; otherwise, the

outputis 0.
o
= _
2 11
= [ roer [
QD
g RS R6.1
3
(%2
i LDT
o}
g TGET 0 R5
=
~ | OUT R6.1
g When channel 0 executes T instruction, T instruction parameter is
g. sent to R5 register, and R6.1 is reset.
=
=
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4.1.4 T Instruction Response TACK

Format

Function

Example

(O——— TACK | Address 1 —{
Parameter Parameter | Data Explanation :
Storage area Properties
form type
Pre O

<Address 1> INT Constant Channel

e N Post X

o.

Through the channel selected by parameter 1, set to T code response in this

channel.
o
M
= | | TACK 0
=
Q)
o]
N
3
(%2
g LD X3.4
D
3 TACK 0
D
g When X3.4 is turned on, T instruction in this channel is replied.
(@)
g.
—+
=
=
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4.1.5 Handwheel Control RTOMPG

Format

Function

Parameter

Example

— Address 1
RTO
MPG
Address 2
Parameter | Data . Properties
Parameter Storage area Explanation
form type
Constant, X, Y, F,
<Address 1>
oooo | INT | G,R,W,D,P,B pre O
Post x
<Address 2>
Oooood | INT Constant

Handwheel control (only for series HNCS8)

Parameter 1: the register for the handwheel pulse increment input. (The

default register for handwheel of series HNCS is X490)

Parameter 2: MPG number, this parameter is for handwheel numbering. When

there are more than one handwheels, they are distinguished by this parameter.

—
=3 X34

% || X40

o || RTO

ﬁ MPG

B 0

3

(2]

§ LD X3.4

D

g RTOMPG X400

g When X3.4 is turned on, enable the handwheel control. Handwheel
=3 pulse control register X40 is set into handwheel 0.
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4.1.6 Thermal Error Compensation Module TEMPSEN

Format
Ardddress 1
— |
TEMF Ardress 2
SEN
Ardress 3
Address 4
Parameter Parameter Data Storage B Eritien Properti
form type area es
<Address 1> | OO OO INT Constant
<Address 2> | JOJOO. O | BOOL | X
Pre O
<Address 3> | OO0 INT Constant Post X
<Address 4> | JOJOO. I | BOOL | P
Function

Analog signal of temperature sensor is converted to digital signal by AD of 10 module, and is
input to a position (group number) of X register which is determined by 10 module device parameter.

Parameter

Parameter 1: number of temperature sensor (number of temperature register). HNC8 CNC system
is limited to input of 20 temperature acquisition signals. Therefore, the range of values for
temperature sensor number is zero to nineteen.

Parameter 2: group number of X register corresponding to the digital signal of temperature
acquisition.

Parameter 3: thermocouple grid type (its default value is 0. 1:  the corresponding model is built to
calculate temperature by the user parameter specified by “parameter 4” which includes the lowest
and highest (the temperature corresponding to the voltage of 6.7 V) temperatures; 2: temperature
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sensor of PT100 is supported, and thermocouple grid of HIO-1075 is connected; 3: temperature
sensor of KTY84-300 is supported, and thermocouple grid of HIO-1076 is connected; 4: the
relationship between the measured temperature and the resistance calculated by the entered DA
value is linear. The corresponding model is built to calculate temperature by the user parameter (P
parameter) specified by “parameter 4” which includes the lowest and highest temperatures, as well

as minimum and maximum resistances (unit: 0.01Q).

Note: The thermocouple grid type of 2 and 3 are standard configurations, where the corresponding
bus thermocouple grid can be connected, there are corresponding temperature models in system, and

the value of P parameter doesn’t need to be set.

Parameter 4: set the range of acquisition temperature for temperature sensor by user parameter (P
parameter). Asshown in the figure below, P30 specifies the acquisition of the lowest temperatures,
and P31 specifies the acquisition of the highest temperatures (the temperature corresponding to the
voltage 6.7 V, unit: degree). If the thermocouple grid type is 2 or 3, set value of P parameter will

not be read.

Example

—
= TEMP 0
% SEN
- X15
o
Q
(0)0] 0
o
3 P30
@ o= | TEMPSEN 0 X15 0 P30
i
(0]
3
(0]
=
?, The temperatures which have been gathered by No. 0 temperature
g. sensor, is put into X15 register. P30 specifies the lowest acquisition
§- temperatures.
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4.2 Mathematical Operation

4.2.1 AdditionADD

Format

Function

Parameter

g — Adoress 1
[
ADD  |Address 2
e ss 3
Parameter Data Storage Explanati .
Parameter RO
form type area on
INT Constant,
X, Y, F G,
<Address 1> o R W, D, P,
B
INT Constant, Pre v
X, Y, F, G, Post O
< Address 2> Oooogd R W, D, P
B
<Address3> | OOOO INT ;: GB' R, W,

Perform addition operation.

Parameter 1: augend

Parameter 2: addend

Parameter 3: operation result output address.
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Example
3 X34 R4.0
& | | DO _<
o ] -
5 ADD 100
“
o
= D1
wn
8 LD X34
:
= ADD DO 100 Dl
=
a OUT R4.0
g When X3.4 is turned on, D1=D0+100 is implemented.
Q
%
=2
=]
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4.2.2 Subtraction SUB

Format

Function

Parameter

Example

1
Py I Address 1
|
STE [Addmess 2
Address 3
Data Expla | Properties
Parameter Parameter form Storage area )
type nation
INT Constant, X,
<Address 1>
EII:IEID YI I:I GI RIWI
D,P,B
INT Constant, X, Y, Pre V
<Address 2>
i o e F, G, R, W, D, Post O
P,B
<Address 3> Y,G,R,W,D,
(o o o | INT
B

Perform subtraction operation.

Parameter 1: minuend

Parameter 2: subtrahend

Parameter 3: operation result output address.

g X3.4 R4.0
= i i DO (
) SUB 100 -
Q
0_‘0
o 1
3 D
& o |LDX3.4
o}
g SUB DO 100 D1
>
~ | OUT R4.0
§‘ g When X3.4 is turned on, D1=D0-100 is implemented.
(@]
2
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4.2.3 Multiplication MUL

Format

Function

Parameter

Example

Adoress 1|

MUL |Address 2

Address 3

Data [Storage area Properties
Parameter | Parameter form
type
INT Constant, X,Y, F, G,
<Address 1>
(I - R,W,D,P,B
INT Constant, X,Y, F, G,
<Address 2> v
i o R, W, D,P,B Pre
<Address 3> Y,G,RwW,DB8 | ostO
[ o [ INT

Perform multiplication operation.

Parameter 1: multiplicand

Parameter 2: multiplier

Parameter 3: operation result output address.

g X34 R40
5 | | " —C
9 MUL | 100 -
Q)
o
o DI
3
— On
Z g |[LDX34
(0]
r?s MUL DO 100 D1
=}
~ | ouT R4.0
g When X3.4 is turned on, D1=D0*100 is implemented.
(o)
=
=
=}
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4.2.4 Division DIV

Format

Function

Parameter

o | Adcress 1

DIV |Address 2

Adddress 3§
Parameter Data Properties
Parameter Storage area
form type
INT Constant, X, Y,
<Address 1>
DDDD FI GI Rl WI Dl
P,B
INT Constant, X, Y,| Pre V
<Address 2>
o o o F, G, R, W, D,| Post O
P,B
<Address 3> Y,G,R, W, D,
[ o o | INT
B

Perform division operation.

Parameter 1: dividend

Parameter 2: divisor, cannot be 0

Parameter 3: operation result output address.
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Example

R4.0

9. 5 X3.4
5 2 3, 4
3 ° DIV | 100
D1
& o |LDX3.4
o
g DIV DO 100 D1
o}
~ | OUT R4.0
g When X3.4 is turned on, D1=D0/100 is implemented.
(@]
=
=
=}
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4.2.5 Increase One INC

Format
|
iA—  INC | Address 1 ——j
|
Parameter Parameter Data Storage area Properties
form type
<Address 1> INT Y,G,R,W,D,B |Pre Vv
i o o |
Post O
Function Perform plus-one operation.
Parameter Parameter 1: operand.
Example
o X3.4 R4.0
Q. —
= | |
D | | INC DO
9 —
Q
@
o
3
& o |LDX3.4
o}
3 INC DO
o
=
OUT R4.0
g When X3.4 is turned on, D0=D0+1 is implemented.
(@]
3
2
=)
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4.2.6 Decrease One DEC

Format
|
(3— DEC |Address! ———
|
Parameter Parameter Data Storage Properties
form type area
<Address 1> INT Y,G, R, W, Pre Vv
o o |
D,B Post O
Function Perform minus-one operation.
Parameter Parameter 1: operand.
Example
& X34 R4.0
o | |
= | | DEC DO
9 —
Q
o
o
3
& o |LDX34
o}
3 DEC DO
o
=
OUT R4.0

When X3.4 is turned on, D0=DO0-1 is implemented.

uonduasag
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4.2.7 LogicAND WAND

Format

Function

Parameter

Example

I Address 1 1

W4 HD | Address?

Address 3
Parameter Data Storage Properties
Parameter
form type area
INT Constant, X,
<Address 1>
e Y,F,G, R,W,
D,P,B
INT Constant, X,| Pre Vv
<Address 2>
[ o o | Y,F, G,R,W,| Post O
D,P,B
<Address 3> Y,G,R, W, D,
i o o | INT
B

Perform logic AND.

Parameter 1: the number being operated.
Parameter 2: operand.

Parameter 3: operation result output address.

o5 R4.0
0 o -
(o)} DO
] <
3 X34 WAND | 100
D1
& o |LDX3.4
o}
r'sﬁ WAND DO 100 D1
=)
™ | OUT R4.0
g When X3.4 is turned on, DO=D0&100 is implemented.
(o]
=
=
35
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4.2.8 Logic OR WOR

Format

Function

Function

Example

i
: Address 1
WOoR | Address 2
Address 3
Parameter Data Storage area Properties
Parameter
form type
INT Constant, X, Y, F,
<Address 1>
[ B G,R,W,D,P,B
INT Constant, X, Y, F,
<Address 2> Pre V
(I . - G,R,W,D,P,B
Post O
<Address 3> INT Y,G,R W,D,B
i o o | |

Perform logic OR

Parameter 1: the number being operated.

Parameter 2: operand.

Parameter 3: operation result output address.

& X34 R4.0
Sl o
o _
= WOR | 100
L]
Q
5 DI
& o |LDXx34
—+
o
;3; WOR DO 100 D1
=)
~ | OUT R4.0
g When X3.4 is turned on, D0=D0]| 100 is implemented.
(o]
=
—+
=
=)
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4.2.9 Logic XOR WXOR

Format
Oo— Al:t:lrESS1—l
|
WXOR |Akiess 2
ATEsS 5
Parameter Parameter Data Storage .
Properties
form type area
INT Constant, X,
<Address 1>
EII:IDD YIFIGI RIWI
D,P,B
INT Constant, X,| Pre V
<Address 2>
o o o [ Y,F, G,R,W,| Post O
D,P,B
<Address 3> INT Y,G,R,W,
o o o |
D,B
Function Perform logic XOR.
Parameter Parameter 1: the number being operated.
Parameter 2: operand
Parameter 3: operation result output address.
Example
o X3.4 R4.0
a | | DO B
2 | ,
g WXOR | 100
@®
3 Dl
& o |LDX3.4
o
r?S WXOR DO 100 D1
=)
~ | OUT R4.0
g When X3.4 is turned on, DO=D07100 is implemented.
(o)
=
=3
o
=
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4.2.10 Complement NEG

Format
|
C—— HMNEG | Addess1 ——i
I
Parameter Parameter Data Storage Properties
form type area
<Address 1> Y,G,R,W,D,| Pre V
i o o | INT
B Post O
Function Perform complement operation.
Parameter Parameter 1: operand
Example
—
© X3.4 R4.0
o —
o | |
& | | INC DO
9, —
Q
o
o
3
& o |LDX34
o}
3 NEG DO
o
=
OUT R4.0
g When X3.4 is turned on, DO=-D0 is implemented.
(@]
=
=
o
S
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4.3 Counter

4.3.1 Up/Down Counter CTR

Format
00— Adoress 1—a
o
o | CTRE |Address 2
[ o —
Parameter Data Storage Properties
Parameter
form type area
<Address 1>
oooo. O | BOOL | R,W,D, B
Pre v
<Address 2> INT Constant, R, | Post V
o o [
W, D, B, P
Function Common up/down counter.
Parameter Parameter 1: current value of counter. This function is used to get the current
value of the counter.
Parameter 2: preset value of counter.
Input Input 1: control input

Input 2: start value after counter is reset. When the register is turned on, the

counting starts with 1; when the register is not satisfied, the counting starts with 0.

Input 3: up/down input. When the register is turned on, count-down is

performed; when the register is not turned on, count-up is performed.

Input 4: reset input
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Example

&
= X2.5 -
% ">
=
@ X4.0 16 Y14
o
3
X4.1 CTR
X42

w
) LD X2.5
(0]
3 LD X4.0
(0]
=
— | LD X4.1
2

LD X4.2

CTR RO 16

OuT Y14
g If X4.0 is turned on, the counting will start with 1. If X4.1 is turned
é. on, count-down is performed. When X2.5 has been turned on
= sixteen times, and output to Y1.4, X4.2 is the reset signal to clear
=)

the counter output. When X2.5 has been turned on five times,
the value of RO is 6
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4.3.2 Counter CTRC

Format
O ddress —o
CTEC |address 2
[oamm—
Parameter Data Properties
Parameter Storage area
form type
<Address 1> | O OO INT Constant
Pre Vv
INT Constant, R, W, | Post
<Address 2> | OOOO
D,B,P
Function Fixed counter
Parameter Parameter 1: counter number
Parameter 2: preset value of counter
Input Input 1: control input
Input 2: reset input
Example
= X2.5
& 1| —
& | | o —
g _
w)] CTRC 100 14
=3 X4.0
4 |
3 | ]
oyl LD X2.5
72} &
- FBD’ LD X4.0
% CTRC 0 100
OUT Y14
@, When X2.5 is switched on and then off 100 times, the counter is on.
a
§ When X4.0 is switched on, the counter is reset, and the signal is
% output to Y1.4.
=
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4.3.3 Custom Up/down Counter CTUD

Format

Function

Parameter

Input

O Address 11—
S Address 2
CTUD
o
O

Parameter | Parameter | Data | Storage .
Properties
form type | area
<Address
1 oood INT Constant
>
Pre v
<Address INT Constant, R, | Post V
o o |
2> W, D, B, P

Up/down counter with custom starting value.

Parameter 1: counter number

Parameter 2: preset value of counter

Input 1: control input

Input 2: start value after reset. When the register is turned on, the counting
starts with 1; when the register is turned off, the counting starts with 0.

Input 3: Up/down input. When the register is turned on, count-down is
performed; when the register is turned off, count-up is performed.

Input 4: Reset input
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Example

with 0. When X2.7 is switched off, the counter is incremented; otherwise,
the counter is decremented. When X2.8 is switched on, the counter is

reset.

5
a X2.5 -
o |l
i I I >
o X2.6 Vid
5 T ;
oﬁ [ 100
s X27 CTUD
8 | |
X248
|
||
5]
8 LD X2.5
a
8
g LD X2.6
o
4 LD X2.7
LD X2.8
CTUD 0
OUT Y14
g When X2.5 is switched on and off 100 times, counter O is on, and the
Q
i=f signal is output to Y1.4. When X2.6 is switched on, the counter
g' starts count with 1 after being reset; otherwise, the counter starts count

78



HNC-8 PLC Programming Manual 4 Basic Function Module

4.4 Timer

4.4.1 On-delay Timer TMRB

Format
I
O ress 1 —I
TMEE |Addness 2
proidress 3
Parameter Data Properties
Parameter form Storage area
type
<Address 1>
LI - INT Constant
<Address 2>
oood INT Constant Pre v
Post O
<Address 3> INT Constant, R,
[ o o |
W, D, P
Sequence
diagram
ACT  —
TMRB
T ¢ Tindicates the time
specmed in the tirner
Function On-delay timer
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Parameter Parameter 1: timer number
Parameter 2: time unit, the details are as following:
Time unit is hour, in the event of the value being 3;
Time unit is minute, in the event of the value being 2;
Time unit is second, in the event of the value being 1;
Time unit is millisecond, in the event of the value being 0.
Parameter 3: Length of timing.
Example

o X35.5 Y4.2

2 | | | e

D || N

s TMRB | 0

o

o

3 100

v | LD X35.5

—

:

3 | TMRB 1 0 100

2

. | OUT Y4.2

4

o | After X35.5 has been on for 100ms, timer 1 is switched on, and

(0]

5 the signal is output to Y4.2.

=

=

=)
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4.4.2 Off-delay Timer STMR

Format

Sequence

diagram

Function

1
G A Cidress 1—:
STME [Address 2
l&Cdress 3
Parameter Parameter form Data | Storage Properties
tvbe area
<Address 1> Coooo INT Constant
<Address2> e INT Constant Pre vV
Post O
o INT Constant, R,
<Address 3> W, D, P
ACT
STMRE J
T

T indicates the fime
specified in the timer

Off-delay timer
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Parameter

Example

Parameter 1: timer number

Parameter 2: time unit, the details are as following:

Time unit is hour, in the event of the value being 3;

Time unit is minute, in the event of the value being 2;
Time unit is second, in the event of the value being 1;
Time unit is millisecond, in the event of the value being 0.

Parameter 3: Length of timing.

by X35.5 Y4.2
il 1
= STMR [ 0 -
o

o

3 100

w» | LD X35.5

=

0]

3 | STMR 1 0 100

-1

—. | OUT Y4.2

@,

o | After X35.5 has been off for 100ms, timer 1 is off, and the output
(0]

3 of Y4.2 is cut off.
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4.5 Process Control

4.5.1 Initialization Module End IEND

Format
}7 IEND 4’
Parameter | Parameter Data | Storage Properties
form type | area
Pre x
None None None | None
Post x
Function To define the end of the initialization module. Program generally is preceded by
initialization module which is performed only once after the system is powered on.
Example
O L
o IEND
s Q
3
v IEND
—+
=
(0]
S
(0]
=
C
4
o | Initializer is ended.
i
Q
g
=2
S
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4.5.2 PLC1 Module End 1END

Format
’7 1END 4’
Parameter Parameter Data | Storage Properties
form type | area
Pre x
None None None None
Post x
Function PLC1 module is ended.
Example
o -
(f'_é‘. ’é" }7 1END 4{
5 8
=
= w | 1END
=
(0]
3
(0]
=
o PLC1 program is ended.
g
=2
S
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4.5.3 PLC2 Module End 2END

Format

Function

Example

}7 2END

4{

Parameter Parameter Data | Storage Properties
form type | area
Pre x
None None None None
Post x

PLC2 module is finished.

o -
&'_é' ‘é‘ }7 2END 4{
s @
3
= « |2END
C -
o
3
o
=
o PLC2 program is ended.
=
=
o
S
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4.5.4 Jump JMP

Format
—— IMP | Address 1 —{
Parameter Parameter Data | Storage Properties
form type | area
<Address 1> Ooooo INT L Pre
Post x
Function Follow the label to jump.
Example
& X35.5
o= | |
o | | JMP | L1111
9
Q
o
o
3
v | LD X35.5
=
)
3 | JMP L1111
(0]
o | Ifx35.5is on, go to the position labeled L1111 to continue the
(0]
3 execution.
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4.5.5 Label LBL

Format

Function

Example

:— LBL | Address 1 —{

Parameter Parameter Data | Storage Properties
form type | area
<Address1> Pre O
o o o | INT L
Post x

Label, follow the label to jump. It is used with JMP.

o
s
2 LBL | L1111
=
Q)
[o°]
o
3
-+ n LBL L1111
oy
25
3
[0}
=)
o Set label L1111.
o
a
=
o
o
>
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4.5.6 Call Subprogram CALL

Format
|
:— CaLLl | Address 1
n
Parameter Parameter Data Storage area Properties
form type
Pre O
<Address 1> oo INT S
Post x
Function Call subprogram.
Parameter Subprogram number.
Example
o 5 X122
3 o | |
® a CALL | S123
3 © |
3
=9 LD X12.2
“ o
= =
)
3 CALL S123
2
o When X12.2 input is valid, jump to the subprogram of No.
(0]
3 S$123 to execute.
=
=y
=
=}
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4.5.7 Subprogram Start SP

Format
}— =P ﬂu:idresm—{
Parameter Parameter Data | Storage Properties
form type | area
<Address 1> Pre x
[ o o | INT |'S
Post x
Function To start subprogram.
Parameter Number (up to 512 numbers of subprogram is supported).
Example
O &
OE g SP Stt1
S
3
~ un |SP S111
Co8
a2 g
3
(0]
=}

Set subprogram number S111.

uonduosag
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4.5.8 Subprogram End SPE

Format
}7 SPE 4{
Parameter Parameter Data | Storage Properties
form type | area
Pre x
None None None None
Post x
Function To end Subprogram.
Parameter
&
Example o
o SPE
9
Q
o
o
3
~+ u | SPE
Y|
25
3
()
S
o | Subprogram is ended.
2
(o)
s
©
=3
o
=}
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4.5.9 Subprogram Return RETN

Format
1
—— RETN
1
Parameter Parameter Data | Storage Properties
form type | area
Pre O
None None None None
Post x
Function Subprogram return. If this instruction is encountered in the subprogram, the
execution will jump out of the subprogram, and continue the rest.
Parameter
Example iy R100.0
2 |
Y | RETN
o
o
=
()
o
3
= v | LDI R100.0
(%]
-~ 3
(0]
3 RETN
(0]
=
o If normally-closed point R100.0 is valid, the subprogram will
(0]
a return.
S,
©
=3
o
S
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4.5.10 Loop LOOP

Format
LOOPk Address 1
Parameter Parameter Data | Storage Properties
form type | area
<Address 1> Pre X
LB - INT Constant
Post x
Function To start the loop. The statement within the body of each loop will be executed.
When the number of loops is reached, the rest statement will be continued. This
instruction must be used in conjunction with NEXT instruction. The statement
between LOOP and NEXT is called the loop body.
Parameter Number of loops, constant and register can be used.
Example
&
Q.
Q.
© LOOP 5
O
Q
m L]
o
3 .
NEXT
v | LOOP 5
=
(0]
3
(0]
=
= | NEXT
3
o | Loop 5times
2
=
=,
o
S

92



HNC-8 PLC Programming Manual

4 Basic Function Module

4.5.11 Next Loop NEXT

Format

- o |—

Parameter

Parameter
form

Data
type

Storage
area

Properties

None

None

None

None

Pre x

Post x

Function Enter the next loop.

Example

weJsdelq
49ppen

NEXT

s
JUBWLIS

NEXT

uonduasag

Enter the next loop. It is used with the instruction LOOP.
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4.6 Comparison

4.6.1 Comparison CMP

Format
i oEss 1 i
— GCMF i
' addess2| !
Parameter Parameter | Data | Storage . Properties
Explanation
form type | area
Constant, | When address
<Address 1> oooo | NT X,Y,F,G |1 is larger than
R, W, D, P, | address 2, the
B output is 0, when| Pre O
address 1 is smaller
Constant Post V
onstant, | than or equal to
<Address 2> oooo | Nt X, Y, F, G, | address 2, the
R, W,D,P, output is 1.
B
Function To compare. When the address 1 is larger than address 2, the output is 0, when
the address 1 is lower than or equal to the address 2, the output is 1.
Parameter Parameter 1: comparing data, can be constant and register.
Parameter 2: data being compared, can be constant and register.
Example =
|
()
= T RO
o
) | | CMP
(]
o 100
3
g When R0<=100, the condition is satisfied.
(@)
=
=
S
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4.6.2 Lower Than LT

Format

Function

Parameter

Example

i eSS 1 i
— LT i
! pdressg
Parameter Parameter | Data | Storage . Properties
Explanation
form type | area
Constant
When address 1 is
<Address 1> , X Y, F
Oooo | INT larger than or equal
Gl RI WI
b P B to address
T 2, the output is O, Pre O
when address 1 is| post V/
Constant
smaller than address
<Address 2> , X Y, F, .
i o o o R O T N 2, the output is 1.
G, R, W,
D,P,B

To compare. When the address 1 is larger than or equal to the address 2, the

output is 0, when the address 1 is smaller than the address 2, the output is 1.

Parameter 1: comparing data, can be constant and register.

Parameter 2: data being compared, can be constant and register.

weJude|q Joppe

LT

RO

100

uonduasag

When R0<100, the register is turned on.
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4.6.3 Area Comparison ACMP

Format
rAddress 1
I
—— ACMP tAddress 23—
I
pAddress 3
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address1> Constant, X, Y, F, | When data
OO | NT
G,R,W,D,P,B of address 3
is larger than
<Address 2> oooo | T Constant, X, Y, F, | that of o
G,R,W,D,P,B |address 1,
and smaller| post /
Constant, X, Y, F, | than that of
ddress2,
<Address 3> oooo | NT G R W,D,P,B address
the output
is 1.
Function Area comparison. When data of address 3 is larger than that of address 1, and
smaller than that of address2, the output is 1.

Parameter Parameter 1: the lower limit of comparison range, can be constant or register.
Parameter 2: the upper limit of comparison range, can be constant or
register.

Parameter 3: Comparing data, can be constant or register.
Example

weJu3e|q Joppe

LT 100

RO
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When R0<100 and R0>0, the register is turned on.

uonduasag
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4.6.4 Consistency Comparison COIN

Format

COIN

EAddress 1

v

=Address 2|

W

Parameter

Parameter
form

Data
type

Storage area

Explanation

Properties

<Address 1>

[ Y Y|

INT

Constant, X, Y, F,
G,R,W,D,P,B

< Address 2>

[

INT

Constant, X, Y, F,
G,R,W,D,P,B

When the data
of address 1 and
address 2 are the
same, the output
is 1; when they
are not the same,
the output is 0.

Pre O

Post V

Function

Parameter

Example

Consistency comparison, When the data of address 1 and address 2 are the

same, the output is 1; when they are not the same, the output is 0.

Parameter 1: benchmark data, can be constant and register.

Parameter 2: comparing data, can be constant and register.

weJude|q Joppe

RO

COIN

100

uonduasag

When R0=100, the register is turned on.
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4.7 Data Manipulation

4.7.1 Moving Data MOV

Format
Address 1
O— MOV I
FAaddress 2=
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Constant, X, Y, F, Movi
Oooo | oving Pre O
G,R,W,D,P,B
data
<Address 2> Y,G,R,W,D,B Post
o o |
INT
Function To move data. To transfer source data to destination address.
Parameter Parameter 1: source data, can be constant and register.
Parameter 2: destination data, can be register.
Example

weJde|q Joppe

DO
MOV

D1

uonduasag

Data in DO is assigned to D1.
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4.7.2 Relative Moving Data XMOV

Format

Function

Parameter

Address 1=
% |
1Address 2= |
A0V
Address 3=
Address 4=
Parameter Parameter | Data . Properti
Storage area Explanation
form type es
<Address 1> INT Constant
(o o o |
<Address 2> INT G, R W,D,B
[ o o |
<Address 3> S —— INT Constant Relative Pre O
moving
<Address 4> INT GI RI Wl Dl B data Post -\/
o o |

To move data. To transfer source data to the destination address.

Parameter 1: the format of operand 1. O represents register, 1 represents

register B, 2 represents register P. For example, the parameter 1 being 0 and the

parameter 2 being R10 represents R10 address; the parameter 1 being 1 and

the parameter 2 being R10 represents the register B, and the group number of
register B is the data registered by R10; the parameter 1 being 2 and the
parameter 2 being R10 represent the register P, and P register group number
is the data stored in R10
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Parameter 2: the address of operand 1.
Parameter 3: the address of operand 2.

Parameter 4: the address of operand 2.

Example

—

Q

1= DI

Q

@™ XMOV

Q

3 1
D2

o | Assign the data shifted to D1 in register B to the position shifted to

[}

3 D2 in register B.

=

=2

S
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4.7.3 Batch Moving BMOV

Format

Function

Parameter

Example

o =Address 1 —{
BMOV kAddress 23
kAddress 33
Parameter Parameter Data Explanatio .
Storage area Properties
form type n
Constant, X, Y,
<Address 1>
(I | B INT F, G, R, W, D,
P,B Pre O
Moving th
Add 5 Constant, X, Y, q oving the
< ress 2> atain
o | INT F, G, R, W, D, I
bR batch.
i o |
<Address 3> INT Constant Post v

To move data in batch. Multiple data of which the addresses start with

source is transferred to starting address of destination.

Parameter 1: Starting address of source data

Parameter 2: Starting address of destination

Parameter 3: The number of moves, can only be constant.

—
Q

g_- | Tl DO

@ |

o BMOV | D2

Q

o

] 2

3

o | Two data starting from DO is assigned to two positions starting from
0]

a D2, that is, DO is assigned to D2, and D1 is assigned to D3.

=

=,

o

S
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4.7.4 Multiple Moves FMOV

Format

Function

Parameter

Example

O] rAddress L—{
FMOY [FAddress 2
lwAddress 3
Parameter Data | Storage Explanation | Properties
Parameter
form type | area
<Address 1> INT Y,G,R,W,D,
o o o |
B
<Address 2> Oooo INT Y,G, R, W,D,
B Multiple Pre O
movemen
INT Constant, X, Post x
<Address 3> t data.
EII:II:ID YI I:IGIRIWI
D,P,B

Multiple movement data. Source data is transferred to a space that is

from the starting address of destination to ending address of destination.

Parameter 1: starting address of destination

Parameter 2: ending address of destination

Parameter 3: source data

weJudeiq Jappe]

FMOV

DO

D2

D3

uonduasag

D3 data is assigned to the position that from DO to D2.
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4.7.5 Data Exchange XCH

Format
Dlooo |
: |
D2ooo
XCH
D3ooo
D4ooo
Parameter Data | Storage . Properti
Parameter Explanation
form type | area es
<Address 1> INT Constant
[ o o |
<Address 2> INT G,R,W,D,
[ o o |
B pre O
<Address 3> INT | Constant | tis used to
[ exchange
<Address 4> INT | G,R,W,D, | data- Post x
[ o o |
B
Function Data exchange. Address of operand 2 is exchanged with address of operand 4.
The format of operand 2 can be represented by the value of address 1. 0
indicates the default register which is used in address 2, 1 indicates that B
register is used in address 2. In the same way, the format of operand 4 can be
represented by the value of address 3.
Parameter Parameter 1: the format of operand 1. O indicates register, 1 indicates B

register, and 2 indicates P register. For example, parameter 1 is 0 and
parameter 2 is R10, which represent the address is R10. Parameter 1 of 1, and
parameter 2 of R10, represent B register, and B register group number is the
data stored by R10. Parameter 1 of 2, and parameter 2 of R10, represent P
register, and P register group number is the data stored by R10.

Parameter 2: address of operand 1

Parameter 3: format of operand 2

Parameter 4: address of operand 2
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Example

weJ3elq J9ppe]

XCH

D1

D2

uonduosag

Exchange the data shifted to D1 with the data shifted to D2 in

register B.
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4.7.6 Data Reset ZRST

Address 1 |
—— ZRST |
Address 2
Format
Parameter Parameter Data . Properties
Storage area Explanation
form type
<Address 1> Y,G,R W,D,B Pre O
Oooo.c | BOOL
Data reset
<Address 2> Y,G,R,W,D,B Post v
Oooo. | BOOL
Function Data reset. Reset all the data from starting address of operand to ending
address of operand.
Parameter Parameter 1: starting address of operand;
Parameter 2: ending address of operand.
Example
&
Q.
J|-r .
5 ZRST
o D1
0
o
3

0 is assigned to the position that from DO to D1

uonduasag
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4.7.7 Encoding ENCO

Format

Function

Parameter

Example

00— Arrress 1 4{
Arddress 2
ENCO
Arddress 3
Arddress 4
Parameter Data Explanation | Properties
Parameter Storage area
form type
<Address 1> BOOL | X, Y, F, G, R,
OooOod. O
W, D, P, B Pre O
It is used
<Address 2> INT Constant .
[ for override
<Address 3> BOOL | X, Y, F, G, R, |Value
OooOod. O .
W, D, P, B conversion
Post x
<Address 4> BOOL | Y, G, R, W, D,
i o e o O
P,B

Coding. When there are 5 data bits (3, 5, 7, 8, 9) from the starting position of
encoded data, if source data is 3, the output is 00000001B; if source data is 5,
the output is 00000010B; if source data is 7, the output is 00000100B.

Parameter 1: the starting position of encoded data, can be register D.

Parameter 2: number of coded data, can be constant.

Parameter 3: source data, can be register R and D.

Parameter 4: Output address of destination data, can be register R and D.

2 | I o
T

& |

= 8

= ENCO

L] D1

Q

3 D2

o | After being encoded, data in D1 is output to D2.

2

2

o

(o)

=)
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4.7.8 Decoding DECO

Format

o0— Address 1 —{
FAddress 2
DECO
Address 3
Aaddress 4
Parameter Data Explanation Properties
Parameter Storage area
form type
<Address1> | DO O O . | BOOL | X,Y,F,G,R, W, D, P Prev/
O B )
It is used
for override
<Address 2> | OO INT Constant

value

<Address3> | D O O O . | BOOL | X,Y,F,G,R,W,D,P conversion.

O B
<Address4> | O OO O . | BOOL | Y,G,R, W, D, P, B Post <
O

Function Decoding, which is reversed to encoding.
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Parameter Parameter 1: the starting position of decoded data, which can be register D
Parameter 2: number of decoded data, can be constant.

Parameter 3: source data, can be register R and D

Parameter 4: Output address of destination data, can be register R and D.

Example

T’i D8

DECO

D1

D2

weJge|q Jappe

After being decoded, the data in D1 is output to D2

uonduasag
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4.7.9 Transformation COD

Format
— Address 1 —{
Address 2
con
Address 3
Address 4
Parameter Data Explanation | Properties
Parameter Storage area
form type
<Address 1> I — BOOL | X, Y, F, G, Pre /
RI WI DI Pl
B It is used
for override
<Address 2>
oood INT | Constant value
conversion
Post x
<Address 3> BOOL | X, Y, F, G,
o o o
R, W,D, P, B
<Address 4> BOOL | Y, G, R, W,
[ o o o
D, PB
Function Code transformation. It is mainly used for override value conversion. Take
spindle override as an example, there are 8 data bits (50, 60, 70, 80, 90, 100, 110,
120) from DO; when source data is 0, the data transformed is 50; when source
data is 1, the data transformed is 60; when source data is 2, the data transformed
is 70.
Parameter Parameter 1: the starting position for transforming data, can be register D.

Parameter 2: the number of data being transformed, which can be constant.

Parameter 3: source data, can be register R and D.

Parameter 4: output address of the target data, can be register R and D.
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Example

—
8_ T’i D8

o

()

= 8

9 DECO

= D1

o

3 D2

o | After being decoded, the data in D1 is output to D2.
=

=,

o

S
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4.7.10 Data Search SER

format
O— Address 1 —{
Address 2
SER
Address 3
Address 4
Parameter Data | Storage . Properties
Parameter Explanation
form type area
X,Y,F, G, R, .
<Address 1> S INT W.D.P B When data is
P found, the Pre
<Address 2> INT | Constant output is 1;
il when data is
X, Y, F, G, R,
<Address 3> INT not found, the
oooo W, D, P, B _
output is 0.
Y,G,R, W, Post x
<Address 4> INT
o o o | D,P,B
Function To search data. Search a data in a statement list. When the data is found, the
output is 1; when the data is not found, the output is 0.
Parameter Parameter 1: searching address, can only be register D.
Parameter 2: searching range, can be constant.
Parameter 3: the data to be searched, can be constant and register X, Y, K, L, F, G,
R, D.
Parameter 4: the output address of searched result, can only be register D.
—
Example cé |T| Do
2 |
- 4
g- SER
0 D4
o
3 D5

uondudsag

output the position where the data is found to D5.

Search the data in D4 among the 4 data starting from DO, and
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4.7.11 Register Merging ASSEM

Format
O AOdress 1 4{
AISEM Andress 2
dress 3
Parameter Data Explanatio | Proper
Parameter Storage area .
form type n ties
<Address 1> INT |X, Y, F G, R |10 merge
o o
W, D, P, B the data
of several PrevV
<Address 2> INT Constant registers
(o o o
into one
register.
<Address 3> INT G, W,D,B
o o o Post x
Function To merge several register data into one register.
ddress
parameter
Parameter 1: source address.
Parameter 2: quantity of source registers, can only be constant.
Parameter 3: target address, can be register G, W, D, B.
Example
&
% |T| X0
® I
o
o ASSEM | 4
=
g D4
Q
3
o | Merge the four data starting from X0 into one data (i.e. 4 8-bit data
[0}
3 are combined into one 32-bit data), and output to D4
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4.7.12 Register Decomposition DISAS

Format
O Address 1—{
DISAS Ardress 2
rdress 3
Parameter Data | Storage . Proper
Parameter Explanation .
form type | area ties
<Address 1> INT F, G, W, D,
o o o |
P8 To break
o break up| ,
the data of
<Address 2> INT )
Ooooo Constant | one register
into  several
registers.
<Address 3> INT Y,G,R,W
o o | Post x
Function To break up the data of one register into several registers.
Parameter
Parameter 1: source address.
Parameter 2: number of source registers, can only be constant.
Parameter 3: target address, can be register Y, G, R, W.
Example
—
8 |1l
% T DO
B R
o DISAS | 4
s
) Y0
Q
3
o | Break up the data of DO into the four data starting from YO (that is,
(0]
8‘ one 32-bit data is broken up into 4 8-bit data).
g
=2
=)
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4.7.13 Area Conversion ACVT

Format
O laddress 14{
ACYT [Address 2
WCdress 3
Parameter Data Storage Explanation Properties
Parameter
form type | area
<Address 1> INT P
Dooo Convert source
INT | X VY,F,G - Pre/
<Address 2> o o o | » 1258 data which
R,W,D,P, follows a certain
B proportional
<Address 3> OOoo INT Y, G, R, W, | relationship
D,B To target data. Post <

Function

parameter

Parameter 1: Address of proportional relationship.

Convert source data into the target data according to a certain ratio.

Minimum value of source data

Maximum value of source data

Minimum value of target data

W N |- |O

Maximum value of target data

Example

Parameter 2: number of source registers.

Parameter 3: target address, can be register Y, GG R, W, D, B ;

5 ||

Q. T PO

o I

- DISAS DO

9

o DI

o

3

o Convert DO data which follows a certain proportional relationship to
§ | D1.D1= (DO-PO) * (P3-P2) / (P1-PO) +PO;
T

2

=}
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4.7.14 Alternate Output ALT

Format
O ALT |<Addresss| ')
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre v
<Address 1>
Do |NT Constant Number
Post V
Function Alternate output. The component keeps its output status, until it encounters
the rising edge, then the output status changes (change from0to 1, or 1 to 0).
Example
&
R100.0
: ‘ | R10.0
= ALT 1
9 ‘ %
Q)
o
o
3
o | When R100.0 is turned off from turned on, the module 1 changes
(0]
3 the output status.
=
=3
o
S
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4.7.15 Fetch Rising Edge PLS

Format
O PLS [¢Addresss 'S
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Rising edge | Pre O
<Address 1>
Doon | INT Constant module
number Post V
Function Get the status of the current line or current position, and get its trigger signal of
the rising edge.
Set the input signal to 1 in the current scan cycle of the rising edge signal.
(Note the difference between the trigger component of rising edge for basic
component and this function). This function is suitable for the situations where
the rising edge status needs to be detected.
Example
&
o
3 R100.0 R10.0
2| |
2 PLS
s || |
3
o | When R100.0 status is changed from 0 to 1, its rising edge status is
D
§ obtained and R10.0 is output as 1.
=
—+
=
=}
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4.7.16 Fetch Falling edge PLF

Format

Function

Example

O PLF [kAddress= 'S
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Falling edge | Pre O
<Address 1>
I i i [ N Constant module
number Post V

Get the status of the current line or current position, and get its trigger signal of

the falling edge.

Set the input signal to 1 in the current scan cycle of the falling edge signal. (Note

the difference between the function here and the trigger component of

falling edge in basic component). This function is suitable for the situations

where the falling edge status needs to be detected.

—
Q

o

% R100.0 R10.0
= | | PLF 1

oQ

S| |

2

o | When R100.0 status is changed from 1 to 0, its falling edge status
(0]

3 and is obtained and R10.0 is output as 1.
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4.7.17 Points Transformation PTN

Format
Afdress 2 | Address 3 ‘
Adress 4 | Address S ‘
PTH  |Address i
Address 6 | Address ¥
Adress 8 | Address 9
Parameter Data | Storage Explanation Properties
Parameter
form type area
Y,G,R,W,
<Address 1> | O OO0 BOOL
D, B
XI YI FI Cj\l Rl
o o o s
<Address 2> BOOL | W,D,P,T,
(|
C,B
<Address 3> | OOOO INT Constant
Pre O
X,Y,F,G,R, When the
o o o s o
<Address 4> BOOL | W,D,P,T, point is
= C, B effective, the
corresponding
<Address 5> | OO INT Constant number is
generated.
X,Y,F,G,R,
o o e e
<Address 6> BOOL | W,D,P,T,
(|
C,B
<Address 7> | OO OO INT Constant Post x
XI YI FI Cj\l Rl
o o o s
<Address 8> BOOL | W,D,P,T,
(|
C,B
<Address 9> | OO0 INT Constant
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Function To build the corresponding relationship between points and numbers. When the
point is effective, the corresponding number is generated.

Parameter 1: the destination address.
Parameter 2: point 1
Parameter Parameter 3: number 1
Parameter 4: point 2
Parameter 5: number 2
Parameter 6: point 3
Parameter 7: number 3
Parameter 8: point 4

Parameter 9: number 4

Example
—
Q Y300 0
o
o
(0]
- Y30.1 1
o
@ PTN RO
05 Y302 2
3
Y303 3

o | When Y30.0 is effective, RO=0.
[0}
1%}
(@]
3 | When Y30.1 is effective, RO=1.
e
> | When Y30.2 is effective, RO=2.

When Y30.3 is effective, RO=3.
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4.7.18 Number Conversion NTP

Format
Address 2p<Address > ‘
qAddress 43 <Address 5> ‘
NTP <Address 1
Address & zAddress 1>
4Address 84<Address 9>
Parameter Data Properties
Parameter Storage area
form type
<Address 1> Y, G, R, W, D,
I BOOL
B
<Address 2>
I INT Constant
Add 3 XIYIF’G)R)WI P O
<Address 3>
COOO. O | BOOL | D, P, T, C,B re
<Address 4>
oooo INT Constant
XI Yl FI Gl Rl Wl
<Address 5>
oooo. o BOOL | D, P, T,C,B
<Address 6> INT Constant
i o o |
XI YI F’ G) R) WI
<Address 7>
oooo. o | BooL | Db, P,T,C, B
Post x
<Address 8> INT Constant
i o o |
XI Yl FI Gl Rl Wl
<Address 9>
oooo. o BOOL | D, P, T,C,B
Function To build the corresponding relationship between numbers and points. The point

signal corresponding to the number in Parameter 1 is generated.
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Parameter

Example

Parameter 1: the address of source data

Parameter 2: number 1

Parameter 3: point 1

Parameter 4: number 2

Parameter 5: point 2

Parameter 6: number 3

Parameter 7: point 3

Parameter 8: number 4

Parameter 9: point 4

When R0=2, Y30.2 is effective.

When R0=3, Y30.3 is effective.

&
2 0 Y30.0
o
©
o 1 Y30.1
& NTP RO
o 2 Y302
3
3 Y30.3
o | When R0=0, Y30.0 is effective.
(0]
[%]
(@)
3 | When RO=1, Y30.1 is effective.
=2
S
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4.7.19 Parts Count PARTCNT

Format
PART !
O— Address —
CHT 1
L]
Parameter Parameter | Data . Properties
Storage area| Explanation
form type
When Pre O
condition is
satisfied, the parts
<Address 1>
Ooooo | INT Constant count of
<Address 1> Post vV
Channel
will
increase by
1.
Function To count machined parts.
Parameter Parameter 1: channel number
Example
o X32.1
[oN
g | | PART |
o | | CNT
Q)
(0)°]
o
3
o o | When32.1isturned on, 1 is added to the parts count of channel 0.
=
=3
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4.7.20 Parts-counting Clear PARTCLR

Format
|
o— PART | gress |1
CLE !
Parameter Parameter | Data | Storage Explanation Properties
form type | area
<Address 1> oooo | INT Constant When condition| pre O
is satisfied, parts
count of | post v
<Address >
channel is
cleared.
Function Clear the count of the parts.
Parameter Parameter 1: channel number.
Example
&
=3 X32.1
o || PART 0
o | | CLR
Q
()
o
3
o | When X32.1 is turned on, the parts count in channel 0 is cleared.
2
=
=3
o
=}
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4.7.21 Temperature Collection Module HEADSEN

Format

Function

Parameter

Example

Address 1
I
HEAD
1
O i Address 2 i
Aridress 3
<Address 1> | 4 o o. BOOL | X, Y, F, R, W, D, P,| When <address 2>is| pre O
T,C B 0, the
= temperature Post %
collection module
<Address 2>
(i o | o |
INT Constant starts to count, and
the temperature
<Address 3> | ooO data in <address
INT Constant 1> is stored inthe
starting address
given by <address 3>.

Temperature collection module.

Parameter 1: total quantity of temperature collections, can be constant. Parameter

2: enable switch of temperature collection module, 0 indicates counting starts,

other values indicate the module is not enabled.

Parameter 3: the initial location where the temperature collection data is stored,

and it can be register D.

&
= X32.1 10
o
o || HEAD [
Q
o || SEN
Q
3
DI
5 o | When X32.1 is turned on, the temperature collection module starts
(0]
§ to count, and 10 temperature data is stored in the initial location
S | given by D1.
=
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4.7.22 Variable Reading Module VARGET

Format

Function

{Address 1>

{Address 2>

I
O——— VARGET :
<hddress 3> 1
{Ahddre=zs 43
Parameter Format Type | Storage Description Properties
area
COooo. If the offset number
<Address 1> INT Constant address variable
(0~9) value of <address 2>
corresponding to
[ o o | ' '
<Address 2> INT | Constant, | variable type is an
X,Y,F,G, | integer,thisvalue will Pre
R, W, D, P, | be read to <address
B 4>; if the variable
Coon Constant val.utec .Ls jl :oatlni
INT - point, it will be rea
<Address 3> (0~4)
to <address 4> after
[ o o | enlarging the
<Address 4> Y, G, R W, exponential times of
D,B 10

To read variable values of system.
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Parameter Parameter 1: type of variable.

Parameter 2: offset number of variable address which is read
Parameter 3: floating point variable which is increased by power of 10 times.

Parameter 4: result address

Example

& 5
& X321 %
o )
= || VARGET |
& | 0
Q

s R100

When X32.1 is turned on, system reads the value of the user
variable #501 into the register R100.

uonduasag
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4.7.23 Variable Writing Module VARSET

Format

Function

{hddress 1>

{hddrezs 2>

I
O—— VARGET :
<hddresz 3> I
{Addresz 4
Parameter Format Type | Storage Description Properties
area
<Address 1> | O OOO | INT Constant If the wvalue in
(0-9) <Address 4> is an
integer, directly
<Address 2> | OO0 | INT | Constant, | assign the value to| Pre v
X,Y,F,G, |<Address 2>
R, W, D, P, | corresponding to the
B variable type; if the
value of <Address 4>
<Address 3> | 7P INT Constant | is a floating point
(0-4) type, set it to
<Address 2> after
magnifying the
exponential multiple
<Address 4> | HEH Y, G, R W, | of <Address 3> of 10
D,B

To set variable values of system.
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Parameter

Example

Variable
type

Parameter 1: type of variable.

Parameter 2: address offset number corresponding to the variable type.

Parameter 3: floating point variable which is increased by power of 10

times.

Parameter 4: data address

—
o ¥

& X321 z

o X3

o | | ’

% R VARGET

Q 0

QU

= R100

o | When X32.1 is turned on, system sets the values in register R100 to
(0]

& | the user variable #501.

=

(=g

=

=)

Variable type value (address 1)

Variable offset number (address 2)

0:

user variable

0-4999 corresponding to #50000-#54999

1:
compatible for FANUC #500-#999

extension user  variable,

0-499 corresponding to #500-#999

2: 32-bit integer system variable 0-9999

3: 64-bit integer system variable 0-4999

4: floating point system variable 0-4999

5: 32-bit integer channel variable 2000*ch+0-1999

6: floating point channel variable 1000*ch+0-999

7: 32-bit integer axis channel 100*ax+0-99

8: 64-bit integer axis channel 50*ax+0-49

9: tool variable 200*t+0-199 corresponding to

#(70000+200%t+0) ~ #(70000+200*t+199)
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5 Status Word and Control Word Programming

This chapter includes:
5.1 Introduction on Status Word and Control Word

5.2 Example of Status Word and Control Word Programming
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5.1 Introduction on Status Word and Control Word

Overview

Usage
restrictions
of status
word and
control

word

Range of
application

Symbol

form

The status word and control word are the most direct way of the interaction
between CNC and PLC. The status data of system can be obtained through the
status word, and user can write control word to change the system state. In the
HNC8 system, F represents status word with its property being read-only, G
represents control word with its property being read-write.

However, to limit the use of some key functions of system, some control words are
restricted, or are invisible to user. Please read following constraints of status

word and control word carefully.

can be used

Reserved for future expansion

Not allowed to be used by user

N0

Status words and control words can be divided into three types for each of its
function in the system. They all have serviceable range based on the system model,
refer to the configuration manual for details.

€ Status words and control words of axis
€ Status words and control words of channel
€ Status words and control words of system

Take the words of channel as an example:

F [2560+3%80+2] .0
L Status word number
= Status word group
» Channle number
= Channel word offset
= Status word

This example shows the format: channel 3, the second group of status word, and
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No.0 status word. 2560 is the offset of the channel status word. The format of

other types of words is similar.
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5.1.1 Axis Status Word

Overview

Axis status
word

FO

F1

F2

F3

Details

80 status words are configured for each axis. Each status word has 16-bit bytes.

The first row indicates the bits from 0 to 7, and the second row indicates the bits

from 8 to 15. The axis status words need to be used with the logical number

offset of axis.

D7 D6 D5 D4 D3 D2 D1 DO
D15 D14 D13 D12 D11 D10 D9 D8
Slave axis  [Slave axis  [Homing IHoming [Homing s reference  [2" reference  |Axis motion
zero
follow lof slave icompletion failure [point return [point return
laxis
|Axis reset  |Axis lock  |Axis IAxis 4t 3tdreference 2" reference |1 reference
parameter  |overload reference point point point
IOK point
SPD Spindle zero |Orientation Rapid [Reserved Reserved Spindle IPMC enable
speed
larrival lcompletion traverse feed mode
Index axis  [Index Index axis Reserved [Reserved Reserved Reserved [Reserved
llock position unlock
Servo [Zero position [Reserved Servo REnc zero  [Reserved Servo [First Z
capture
[parameter lhoming ready capture
[Zero speed  [SPD (Gain switching  |Z pulse Torque Speed Position SV ready
of spindle  |arrival capture icontrol control lcontrol
Reserved Reserved IReserved Reserved Reserved Servo Servo Servo normal
prompt lalarm
Reserved Reserved IReserved Reserved Reserved [Reserved [Reserved Orientation
lcompletion

[F0.0] During the axis movement, when the axis is moving, the value is 1;

when the axis is not moving, the value is 0.

[F0.1] The first step of homing: when the axis is homing without meeting

home block, the value is 1; otherwise, the value is 0.

[F0.2] The second step of homing: when Z pulse is being looked for, the

value is 1; otherwise, the value is 0.
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[ F0.3 ] Unsuccessful homing: when the axis homing is not completed, the value is
1; otherwise, the value is 0.

[F0.4] Successful homing: When the axis has been to zero, the value is 1;
otherwise, the value is 0.

[F0.5] Slave axis is returning to reference point.

[ F0.6] Reference position for slave axis has been checked.

[F0.7] Following status of slave axis has been lifted.

[F0.8] Comfirm the first reference: when the axis is at the first reference point,
the value is 1; otherwise, the value is 0.

[F0.9] Comfirm the second reference: when the axis is at the second reference
point, the value is 1; otherwise, the value is 0.

[F0.10] Comfirm the third reference: when the axis is at the third reference
point, the value is 1; otherwise, the value is 0.

[F0.11] Comfirm the forth reference: when the axis is at the forth reference
point, the value is 1; otherwise, the value is 0.

[F0.13] Axis parameter take effect.

[F0.14] Axis has been locked.

[F0.15] Axis has been repositioned.

[ F1.0 ]PMC control enable. When PMC control has been enabled, the value is
1; otherwise, the value is 0.

[F1.1] Feed spindle mode. 1 is position mode, and 0 is speed mode.

[F1.5] Orientation of feed spindle has been finished.

[F1.6] Feed spindle is at zero speed.

[F1.7] Feed spindle speed arrival.

[F1.13] Index axis is unlocked. 1 indicates that system notifies PLC to unlock
index axis, and the index axis is enabled.

[F1.14] Index axis is at index position.

[F1.15] Index axis is locked. 1 indicates that system notifies PLC to lock index
axis. The index axis is disabled.

[F2.0] When Z pulse is captured once during homing of axis, the value is 1;
otherwise, the value is 0.

[F2.1] When servo ready flag is 0, servo can receive incremental data.

[ F2.3 ] Capture Z pulse of the second encoder, which is mainly used for homing
of distance-coded grating scale.

[F2.4] When servo has been back to zero, the output is 1.

[ F2.6 )Zero capture, which is mainly used for spindle. When spindle meets the
first Z pulse at rotating time, set the value to 1. In the event of CS switching, the
value needs to be set to 1.

[ F2.7] Servo parameter switching. 0: default parameter. 1: switch to the second
set of servo parameter.

[ F2.8] When bus servo is ready, the value is 1; otherwise, the value is 0.

[F2.9] When servo is in position control mode, the value is 1; otherwise, the
value is 0.

[F2.10] When servo is in speed control mode, the value is 1; otherwise, the
value is 0.
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value is 0.

[F2.12] When Z pulse is encountered, the value is 1; otherwise, the value is 0.

(F2.13]

[F2.14] When the spindle speed reaches, the value is 1, otherwise, the value is
0.

[F2.15] Spinde stop: when spindle stops, the value is 1; otherwise, the value is
0.

[ F3.0] When servo is normal, the value is 1.

[ F3.1] When servo alarms, the value isl.

[F3.2] When servo prompts, the value is 1.

[F3.8] Spindle orientation completion. After spindle orientation is set, spindle
starts to orient. After the orientation is completed, servo returns the signal of
completing spindle orientation, and the value is 1; otherwise, the value is 0.

[ F4] Number of channel which the axis belongs to. (Channel number is in
decimal.)

[ F5 ] Number of slave axes which are guided. (Number of slave axes is in
decimal.)

[ F[6/7]] Real-time output command increment, motor coordinate.

[ F[8/9/10/11]] Real-time output command position, motor coordinate. (metric
unit)

[ F[12/13/14/15]] Output command pulse position, unit: pulse.

[F[16/17]] Command pulse per cycle. Number of command pulses which is
sent to servo each cycle.

[ F[18/19]] Output command torque.

[ F[20/21/22/23]] Actual feedback position of encoder 1. (metric unit)

[ F[24/25/26/27]] Actual feedback position of encoder 2. (metric unit)

[ F[28/29/30/31]] Command position of machine. (metric unit)

[ F[32/33/34/35]] Actual position of machine. (metric unit)

[F[36/37]] Axis alarm

[F36.2] Plus software limit switch is reached.

[ F36.3] Minus software limit switch is reached

[F36.4] Actual speed is overspeed.

[F36.6] Overspeed

[F36.7] Ultra acceleration.

[F36.8] Z pulse cannot be found.

[F36.9] Connection has been aborted.

[F36.10] Reference point in not returned.

[F36.11] Sync position out-of-tolerance

[F36.12] Slave axis zero check is aborted

[F36.13] Sync speed out-of-tolerance

[F37.0] Plus software limit is exceeded.

[ F37.2] Minus software limit is exceeded.

[F37.2] Acceleration does not match maximum speed.

[ F[38/39]] Axis prompt

[ F38.0] Max compensation ratio is exceeded.

[F38.1] Max compensation is exceeded. 146
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[F38.2] Zero offset parameter is too small.
[F38.4] Software limit is too large.

[F38.5] The second software limit is too large.
[F38.6] Absolute encoder cycle digits are illegal.
[F38.7] Position overflow.

[F38.8] Target is outside plus software limit.
[F38.9] Target is outside minus software limit.

[ F38.10] Mask angle of Z pulse needs to be adjusted.
[ F38.11] Reference point needs to be adjusted.

[ F38.12] Tracking error is too large.

[F[70]] Current mode of axis.
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5.1.2 Axis Control Word

Overview

Axis
control

word

GO

G1

G2

G3

80 control words are configured for each axis. Each control word has 16-bit

bytes. The first row indicates the bits from 0 to 7, and the second row indicates the

bits from 8 to 15. The axis control words need to be used with the logical number

offset of axis.

D7 D6 D5 D4 D3 D2 DI DO

D15 D14 D13 D12 D11 D10 D9 D8
|Axis |Axis lock  [Homing [Homing [nhibition  [[nhibition  [Minus IPlus limit
enable lblock istart lin minus in plus limit

direction direction
|Axis reset  (Compensa  [Reserved [Reserved Slave axis  [Reserved [Reserved [Reserved
tion [follow
extension
*SP *SP *SP *SP Jog [Extension  [Second Relative |Absolute
rotation rotation lorientation software software pmc pmc motion
CCW cwW limit limit motion
[Response  [Response  [Reserved CS [Reserved Reserved [Reserved [Reserved
locking unlocking response
Servo IReserved [Reserved IReserved Capture Z  [Reserved Reserved (Capture Z
[Parameter pulse of pulse
lencoder 2
Spindle Orientation [Reserved Spindle Torque Speed control[Position Servo gain
orientation  |control control

lcurrent- lgear-shift
limiting
[Reserved IReserved [Reserved IReserved Reserved IReserved Reserved Servo enable
[Reserved IReserved [Reserved IReserved Reserved IReserved Reserved [Reserved
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Details

[ G0.0] Plus limit switch of axis.

[ G0.1] Minus limit switch of axis.

[ G0.2] No axis movement in positive direction.

[ G0.3] No axis movement in negative direction.

[G0.4] Set to start homing.

[G0.5] Set homing block.

[G0.6] Set to lock the axis.

[G0.7] Set to axis enable

[G0.11] Set to disable function of slave axis following
[G0.14] Compensation expansion

[G0.15] Single-axis reset

[G1.0] Absolute PMC axis motion is enabled.

[ G1.1] Relative PMC axis motion is enabled.

[G1.2] The second software limit is enabled.

[ G1.3] Extension software limit is enabled.

[G1.4] Feed-spindle JOG.

[G1.5] Feed-spindle orientation.

[G1.6] Feed -spindle rotates in clockwise direction.

[ G1.7] Feed -spindle rotates in counter clockwise direction.
[G1.12] Response flag of PLC to spindle C/S switching.
[G1.14] Response flag of PLC to signal of unlocking index axis.
[G1.15] Response flag of PLC to signal of locking index axis.
[G2.0] Z pulse flag. (when motor is at the position of Z pulse, this flag is 1.)
[ G2.1] Wait for zero pulse

[ G2.2] Turn off function of searching zero pulse.

[ G2.3] Capture zero pulse of the second encoder.

[ G2.7] Servo parameter switching. 0: Default parameter, 1: switch to the

second set of parameters.
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[ G2.8] Servo gain switching.

[ G2.9] Switch to position control mode.
[G2.10] Switch to speed control mode.

[ G2.11] Switch to torque control mode.

[ G2.12] Spindle orientation start.
[G2.14] Directional gear-shift of spindle.
[G2.15] Spindle current limiting.

{G3.0] Servo enable switch.

[ G4 ]Axis jog flag. When the axis is manual, or returning to zero, or the spindle

is rotating, this flag is effective.

[G5] Increment flag of axis. When axis is moving incrementally, this flag is

effective.

[ G[6/7] llog speed. 0: stop; 1: Jog speed in parameter; 2: Rapid traverse speed in

parameter; >2: Self-defined speed.
[ G81 Incremental magnification.

[ G911 Handwheel magnification.
[ G[10/11]] handwheel pulse.

[ G[12/13/14/15]] Axis feedback position, unit: pulse
[ G[16/17/18/19]] Axis feedback position 2, unit: pulse

[ G[20/21]] Actual speed of axis, unit: pulse. Actual axis-speed is the

incremental value per cycle of the actual feedback position of axis (G12-G15).

[ G[22/23]] Actual speed 2 of axis
[ G[24/25]] Actual torque of axis

[ G[26/27]] Tracking error. (Tracking error of axis is the difference between the

actual axis feedback position (G12-G15) and the axis command position (F12-
F15).)

[ G[28/29/30/31]] Counter value of encoder 1
[ G[32/33/34/35]] Counter value of encoder 2
[ G[36/37]] Real-time compensation value.

[ G[38/39]] Sample timestamp

[ G[40/41/42/43]] Latch position 1 (when the first encoder has Z pulse, the

current position is latched, which is used for homing of G31 or distance code.

150



HNC-8 PLC Programming Manual 5 Status Word and Control Word Programming

[ G[44/45/46/47]] Latch position 2 (when the second encoder has Z pulse, the

current position is latched, which is used for homing of G31 or distance code.

[ G[48/49/50/51]] Target position of absolute movement for PMC axis.
[ G[52/53/54/55]] Incremental movement of PMC axis

[ G[56/57]] Servo alarm code.

[ G[58/59]] Servo prompt code.

[G601] Axis control mode switching (2 is handwheel interruption, and 103 is
PMC mode)

[G61] Override value of PMC axis.

[G62.0] PMC axis stop.

[ G62.1] Handwheel interruption reset.
[G62.2] Turn on function of tangent following.

[ G62.4] Index axis switch.

[G62.5] Synchronize the axis position when the slave axis coupling is restored

[G62.8] Spindle control, write actual rotation speed to instruction.
[G62.9] Start spindle rotation speed of gear shift.

[G64] Current axis gear.

[G66/67] Gear shift of spindle.

[G68/69] Z pulse position.

[G70/71] Z pulse interval 1.

[G72/73] Z pulse interval 2.

[G74] Gear shift of spindle.

[ G78/79]1 Sample data of servo
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5.1.3 Channel Status Word

Overview 80 control words are configured for each channel. Each control word has 16-bit
bytes. The first row indicates the bits from 0 to 7, and the second row indicates
the bits from 8 to 15. The axis control words need to be used with the logical
number offset of channel.

AXIs status D7 D6 D5 D4 D3 D2 D1 DO
D15 D14 D13 D12 D11 D10 D9 D8
word
F2560 User Motionat  [Cyclestart [Feedhold  Mode#3  [Mode#2  [Mode#1  [Mode #0
intervention the time of
non-auto
Search Z pulse  [Resetting Dwell Reset flag  [Verify Reserved Thread Cutting
request turning
reserved reserved IAwait Interruption |Interruption |[Program Program IProgram
F2561 ) ) ) :
icompletion  [skip completion |completion [start selected
reserved reserved reserved reserved reserved reserved Non-empty  [Non-empty

completion  [instruction

F2562 reserved reserved reserved reserved reserved reserved reserved reserved

4S 3S 2S 1S (Constant Index Tool reserved
instruction  |instruction  finstruction  |instruction  [linear speed |instruction | e o flag

lof spindle
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Details

[F2560.0 ~F2560.3] To get mode

0: Reset mode  1: Auto mode  2: JOG mode
3: Incremental mode 4: Handwheel mode  5: Homing mode
6: PMC mode  7: Single block mode  8: MDI mode

[F2560.4] Feedhold: channel is in state of feedhold.
[F2560.5] Cycle start: channel is in state of cycle start.

[ F2560.6] There is movement in non-auto mode.
[ F2560.7] There is user movement intervention.

[F2560.8] Cutting.
[F2560.9] Thread-cutting: channel is in state of cutting thread, and feedhold is

not allowed.

[F2560.11] Verification state.
[ F2560.12] Channel reset: in the event of channel reset or reset button on panel

being pressed, channel reset is effective, until channel reset response is set.

[F2560.13] Suspend request.
[F2560.14] Channel is resetting.
[ F2560.15 ] When axis is homing to look for Z pulse, switching mode is not

allowed.

[F2561.0] Program is selected, which is set by interpreter.

[F2561.1] Program start, which is set by channel control.

[F2561.2] Program is completed, which is set by channel control.
[F2561.3] Interrupt instruction G28/G31 is completed.

[F2561.4] Skip interrupt instruction.

[ F2561.5] Wait for completing instruction.

[F2561.8] There are non-empty instruction flags in channel.
[F2561.9] Non-empty instruction flag is completed in channel.
[F2562.9] Tool offset mark [tool offset number is in T instruction]
[F2562.10] PLC index instruction flag.

[F2562.11] Constant linear speed of spindle.

[F2562.12] The first S instruction.

[F2562.13] The second S instruction.

[ F2562.14] The third S instruction.

[F2562.15] The forth S instruction.

[F2569] Tool offset number, which is in T instruction.

[ F[2570/2571] The first S instruction. Unit: 0.001 revolution/ minute.
[ F[2572/2573 ] The second S instruction. Unit: 0.001 revolution/minute.
[ F[2574/2575] The third S instruction. Unit: 0.001 revolution/minute.
[ F[2576/2577] The forth S instruction. Unit: 0.001 revolution/minute.
[F2578/79] G31 number which is currently waiting signal. 153
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[F25801] The currently running coordinate system

[ F[2581/2589]] Axis number of 9 axes in channel

[ F[2590/2593]] Axis number of 4 spindles in channel.

[ F[2594/2595]] Alarm code for syntax error.

[ F[2596/2599]] Channel alarm code.

[ F[2600/2603]] Channel prompt number.

[ F[2604/2607]] User output.

[ F[2608/2615]] M codes which run in channel, with a maximum of 8.

[F2616] T instruction in channel. When T code is executing in channel, the
value of T code is in register; otherwise, the output is -1.

[F2617] B instruction in channel. B axis in boring machine is executed by PLC,
and indexing is executed by B instruction.

[ F2632] Number of tool which is alarmed for the maximum life span being
reached.

[F2636.0] Channel is resetting.

[F2632.1] Program has been stopped exactly.

[F2632.2] Flag of inclined axis

[F2632.3] Interpolation instruction runs in channel.
[F2632.4] Flag of spindle synchronization.

[F2632.5] Handwheel feed direction.

[F2637.0] Subprogram process start.

[F2637.1] Subprogram waits for feedhold, and saves breakpoint.
[ F2637.2] Break point flag.

[F2637.3] Start to load subprogram.

[F2637.4] Complete loading.

[F2637.5] Start running.

[F2637.6] Complete running.

[ F2637.7] Breakpoint has been restored.

[F2637.8] Process ends.

[F2637.9] Process error.

[F2637.10] Process reset.

[ F2637.11] Process waits for interpreter to complete reset.

[F2638.0] Cumulative flag of tool changing in tool life
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5.1.4 Channel Control Word

Overview 80 control words are configured for each channel. Each control word has 16-bit bytes.
The first row indicates the bits from 0 to 7, and the second row indicates the bits
from 8 to 15. The axis control words need to be used with the logical number offset

of channel.
Axis
control D7 D6 D5 D4 D3 D2 D1 DO
word D15 D14 D13 D12 DIl D10 D9 D8
G2560
IMeasurement Dry run Cycle [Feedhold 'Work \Work Work IWork
interruption Istart imode imode mode imode
IData save Data recovery Reset Buff clear  |[Emergency [Panel reset [Reset \Verify
stop response
G2561 ) ) .
Data recovery \Any line Rerun Interpretation  |Optional IBlock Rerun 2 [Interpreter
reset stop skip mark startup
IReserved Program IReserved [Handwheel [External [User Reserved [Save
modification interruption linterruption |[motion interpretation
G2562 IReserved IReserved [Reserved Reserved Reserved IReserved Reserved IReserved
IReserved IReserved [Rotation INo IMST lock  [Speed IReserved [Reserved
speed spindle icheck
arrival
G2620 IPanel IPMC [Handwheel [Homing [[ncrement  JOG Single |Auto
lenable block
IReserved Reserved [Reserved Reserved [Reserved [Rapid [ncremental
traverse  |magnification
G2621 Handwheel 1 Handwheel 0
Reserved Reserved Reserved Handwhe [Handwheel 1 Handwheel 0
imagnification imagnification
el 1
enable
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G2622

G2623

Axis 7+

Axis 6+

Axis 5+

Axis 4+ Axis 3+ Axis 2+ Axis 1+ Axis 0+
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Axis 8+
Axis 7- Axis 6- Axis 5- Axis 4- Axis 3- Axis 2- Axis 1- Axis 0-
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Axis 8-
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Details

[ G2560.0/1/2/3 ] Work mode. 0: reset mode, 1: auto mode, 2: manual mode, 3:

increment mode, 4: handwheel mode, 5: homing mode, 6: PMC mode, 7: single
block mode, 8: MDI mode

[ G2560.4] Feedhold: Set feedhold in channel.
[ G2560.5] Cycle start: set cycle start in channel.
[ G2560.6] Dry run: set to dry run in channel.

[ G2560.7 1 Mearsurement interruption flag. When this flag is set to 1, system
interrupts ongoing G31 instruction. It is used with G2582.

(G2560.8] Verification
[ G2560.9] PLC reset response: when PLC has been reset, set this flag to 1.

[ G2560.10] Panel reset flag. Through detecting this flag, PLC determines

whether the system is resetting.

[ G2560.11] Emergency stop flag. This flag is set for emergency stop of

machine.

[ G2560.12] Flag of channel buffering clear.

[ G2560.13] This flag is set when resetting machine.
[ G2560.14] Flag of channel data recovery.

[ G2560.15] Channle data save.

[ G2561.0] Flag of interpreter startup.

[ G2561.1] Program reruns the second step.

[G2561.2] Flag of skipping block. When this flag is set to 1, system skips
block.

[ G2561.3] Optional stop flag. When this flag is set to 1, system performs

optional stop.

[G2561.4] Flag of interpreter reset.
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[ G2561.5] Flag of program rerun.

[ G2561.6] MDI resets to program header

[ G2561.7] Flag of interpreter data recovery.
[ G2561.8] Flag of interpreter data save.
[G2561.9] Exact-stop check.

[ G2561.10] Flag of user motion control.

[ G2561.11] Flag of external interruption.

[ G2561.12] Turn on handwheel interruption.

[ G2561.13] When rapid traverse override is 0, use the feed override to control
GO00, up to 25%.

[G2561.14] Flag of program modification.

[ G2561.15] Coordinate of workpiece or tool changes, re-interpretation is
requested.

[G2562.0] S instruction response word of No.1 spindle.
[ G2562.1] S instruction response word of No.2 spindle.
[G2562.2] S instruction response word of No.3 spindle.
[ G2562.3] S instruction response word of No.4 spindle.

[ G2562.8] Feed direction of precutting by handwheel. 0 is moving forward, 1

is retracting.

[ G2562.10] Spindle speed check.

[ G2560.10] Flag of panel reset. PLC determines whether system is resetting
by detecting this flag.

[ G2560.11] Emergency stop, to set channel of emergency stop.
(G2562.11] MST lock.

[ G2562.12] Spindle is not started.

[ G2562.13] Spindle speed doesn’t reach.

[ G2562.14] Following start.

[ G2562.15] Precutting by handwheel. Use handwheel magnification.
[G2563] T instruction.

[ G2564] Feedrate override.

[ G2565] Rapid traverse override.

[ G2566/67/68/691 Spindle override. Override of four spindles in channel.
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[ G2570/71/72/73/74/75/76/77] Spindle output instruction, output instructions
of four spindles in channel. After obtaining spindle rotation speed [F2570-

F2577] , PLC calculates spindle override, and outputs spindle instruction. In

servo spindle, the output is the spindle speed, and in PMW spindle, the
output is DA value.

[ G2578] F2578.1 imaginary axis control.
[ G2579 1 Machined-parts count.
[ G2580/81] Protected area mask

[G2582] G31 number. When G31 execution is interrupted, the number of
interrupted G31.

[ G2584/85/86/87] User bit input
[ G2588~2607] User value input.

[ G2608~2615] M code response of channel. When PLC is not executing M

code, set to -1; when PLC is executing M code, set to -2; when PLC has
executed M code, set to the currently executed M code.

[G2616] T code response of channel. When PLC has executed T code, set to

the currently executed T code; otherwise, set to -1.

[ G2617] Tangent following of tool.
[ G2636.0 ] Channel reset (PLC sets register, and notifies HMI to reset channel.)
[G2636.3] IRQ control.

[ G2636.4] Channel resetting is not allowed. [ Reset button is invalid ]

[ G2636.5] Life timekeeping/counting pause.
[ G2560.15] Channel data save

[G2561.0] Interpreter start.

[ G2637] Subprogram calling start.

[ G2638] Counting of tool changing.

[ G2970] Flag of system activity channel.

[G29781 Control word of system activity control channel
[ G2980~2989] Control word of handwheel [ previous axis selection ]
[ G2990~2999] Display output of handwheel.

[ G3010~3025] External alarm of PLC (External alarm of PLC, and 8*32=256
external alarms exist concurrently).
[ G3040~3055] External event of PLC (external event of PLC, and 8*32=256

external events exist concurrently).
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[G3056~3070] External reminder of PLC (external reminder of PLC and 8*32
256 external events exist concurrently)

[ G3080~3099] Temperature sensor value
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5.2 Example of Status Word and Control Word

Programming

5.2.1 Working Mode Setting

Example RE7.O RE7.2 R200.0 326200
:’1/ Zh : |__|AUD3= \EE’J
arming Zharming
Ladder
R34
. -
diagram M
R200.1 3262001
I {
I N
Single black
R2002 526202
I {
I .
hanual
R200.3 R200.0 R200.1 R200.2 R200.4 REG.1 326203
— 4 e Ul o 14 s V4
Incremertt| ALt0 sngeblock manual  home  [Hancwheelwtholt  ncrement
s selection
R220.3 REE1 G2620.5
/
nerermert armp Hanowheslwthout  Hanclwhes!
243 selection
R200.4 326204
I {
I LY
Home Home:
Function Set the status in the working mode of channel. When the axis is in the position

control mode, set the working mode in the current channel to auto, single block,
JOG, increment, handwheel or home.
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5.2.2 Working Mode Obtaining

Example

Ladder

diagram

Function

Get the status in the working mode of channel, which can be auto, single block,

JOG, increment, handwheel or home.

F2564.0 R220.0
1 4
I \
ALto ALto I3
F2564.1 R220.1
| 4
I \
Single block Single bHock larmy
F2564.2 R220.2
1 g
I \
arual harLal larn
F2564.5 R220.3
1 4
T \
Hanceheg! hcrement |
F2564.3
Incrernent
F25654.4 R220.4
_| | {
I \
Home Home larnp|
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5.2.3 Control of Feed Axis and Spindle

Example

Ladder

diagram

Function

RIDD R2020 G2622.0
I g
I 1S
Al +H O+
unring
R203.0 G2623.0
I {
I \
X 0-
R2022 GRE222
I g
I \
+I 2+
R203.2 626232
I {
I \
tap: by
R225.1 RIDOD  R2250 G225
i {
/ I {
Spinie Ajow  [Spindle rotation Cv 5+
S0 running
larrg R225.2 (26235
I {
T Y
Spincle rotation CCWY -3

It is used to control the movement of feed axis and the spindle rotation. Set the
current channel mode to JOG mode, if you press Axis selection, and positive or
negative movement buttons, the moving status of the current axis will be set, thus
the axis will move; if you press spindle rotation (CW or CCW) button, the rotation
direction of the spindle will be set.
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5.2.4 Home
F.2 RE7.0
Example L} (
W horme 2 Py
F160.2 RE72
Ladder ¢
_| : L S
. Zhome 2 Z homing
diagram
F2554.4 R220.4
L {
I LY
Horme Harme larn
RET0 RETZ2  R2000 £25200
H /= | {
®homing Zhoming | Auo
R34
p
hDI
R200.1 G2620.1
f {
Sngle block Single biock
R200.2 G2620.2
1 g
T \
Izl ttanLal
R2003  R2000  R2000  R200Z  R2004  REG1 526203
/ s
horement]  Aut Single block hanual - Home  [Hancwheelwitholt — meremert
s selection
R220.3 REE.1 626205
/
hcrement larmp Handwheel wiholt - Handwheel
a5 selection
R200.4 626204
1 rs
I \
Horme Horne

Function

Obtain whether the current channel is returning home through the status register.

During the process of meeting the home block, which is the first process of homing,
switching to other statuses is allowed; During the process of researching Z pulse,
which is the second process of homing, switching to other statuses is not allowed.
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5.2.5 Incremental Magnification Override

Example

Ladder

diagram

Function

Incremental magnification consumes two bits.
x10, 10 represents x100, and 11 represents
controlled by the setting of above axis register.

R2120  R2121  R2122  R2123 R232.0
I
= s { H
Edl x10 x100 *1000 «1
R2320  R2321  R2322  R2323
4 o T4 e L v
xilamp  x10lamp x1o0lamp x1000 lamp
R2121  R2120  R2122  R2123 R232.1
1 4
— s/l {
10 x1 =100 «1000 x10
lamp
R2321  R2320  R2322  R2323
s/
xolamp wlamp doolamp x1oo0lama
R2122  R2120  R2121  R2123 R2322
1 g
— s/l {
x100 x1 ®10 x1000 %100
lamp
R2322  R2320  R23:1  R2323
— s/
xloolamp  x1lamp  =xtolamp x1000lamg
R2123  R2120  R2121  R2122 R232.3
1 4
— s {
%1000 x1 %10 %100 1000
lamp
R2323  R2320  R23:1 R2322
= s/
x1000lamp xlamp  =tolamp x100lamp
R2321 626205
L {
I p 1
®10 incremertal rateo
lamp
R2323
1000 |armp
R232:2 26209
1 {
T 1\
%100 incremental rate
lamp
R2323
%1000 lamg

00 represents x1, Ol represents
x1000. The axis movement is
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5.2.6 Cycle Start and Feed Hold

Example

Ladder

diagram

Function

F2560.5 R231.0
: (
Cycle start Cycle start lamp
F2560.4 R231.4
t {
Feed hoid Feed hald
lamp
R2110  R100  F25605 625605
1 {
P /! I \
cle Allow  Cycle start Cytle start
stat  running
R211.1 625604
. (
‘Feed hoyd Feed hold
R114

Alarm feed hold

successful, the system will be at the state of feed hold.

When the working mode in channel is auto or single block, and is not at cycle start,
set to cycle start. Set to feed hold under the cycle start. If the setting is
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5.2.7 Program Name Specified by Loaded Variable

Example

Ladder

diagram

Function

Ri00.0
Program
name read

10

1131

R100.1
s

R100.1

EVEN

. —

T

e

1
Successful read

Buccessful read

Write the program number to be loaded into the variable in channel 1131, the PLC

sends the event 116, and the system automatically loads the program

corresponding to the variable program name in channel 1131 after receiving the

event 116.

167



HNC-8 PLC Programming Manual

6 Extension Function Module

6 Extension Function Module

This chapter includes:
6.1 NC Function
6.2 Functional Unit of Axis

6.3 System Function
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6.1 NC Function

6.1.1 Channel Mode Setting MDST

Format

Function

Parameter

Supplemen
tary note

Example

| Address 1 |
—— MD3IT |
' Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
0ooo INT Constant Channel No. | Pre O
<Address 2> Constant, F, G, R, | Work mode | Post X
oood INT
w,D,P,B value

Set the working mode in the current channel (Auto, Single-block, JOG,

Increment, Reference home, Handwheel, PMC)

Working mode | Auto | Single- | JOG Increm- | Home Hand c
PM
Parameter block ent wheel
D2ooo 1 2 4 8 16 32 64

If the axis homing is the status in channel, do not switch mode.

Ladder ’ T 0
Diagram MDST
RO
tat t
statement | \1nsT 0 RO
List
Description | Set the working mode in channel 0 based on the value of RO.
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6.1.2 Channel Mode Getting MDGT

Format

Function

Parameter

Supplement
ary note

Example

I Ardress 1 |
——- MDGT |
' Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
oooo INT Constant Channel No. | Pre O
<Address 2> Constant, F, G, R, | Working Post X
oooo INT
w,D,P,B mode value
To get the working mode value of the current channel.
Work mode | Auto Single- | JOG Incre- | home Hand PMC
Parameter block ment wheel
D2ooo 1 2 4 8 16 32 64

If the axis homing is the status in channel, do not switch mode.

Ladder \ TI 0
Diagram MDGT
R1
tat t
statement | \1nGT 0 R1
List
Description | Take the working mode in Channel 0 into R1 register.
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6.1.3 Mode MDI

Format

Function

Parameter

Example

|
—— MDI |Address —II
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre O
<Address 1>
ooog INT Constant Channel No.
Post x
To get MDI mode in the channel.
Parameter 1: channel No.
X36.4 R10.1
| |
Ladder | | MDI
Diagram
Stat
.a ement MDI 0
List
Description | When X36.4 is turned on, channel O is in MDI mode.
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Format

Function

Example

6.1.4 Locking Channel MST

|
O— MIT |Address i —l
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre Vv
<Address 1>
oooo INT Constant Channel No.
Post x

Lock the channel MST. When this function is turned on, all MST instructions in

this channel are not available, and are directly skipped.

X36.4

i i MST 0
Ladder Diagram
Statement List | MST O
Description When X36.4 is turned on, channel 0 is locked.
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Format

Function

Example

6.1.5 Cycle Start CYCLE

O—CY¥CLE

Address 1 —

Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre Vv
<Address 1>
oooo INT Constant Channel No.
Post x

Set the channel which needs cycle start by parameter, and perform cycle start

via ACT signal.
X36.4
I
Ladder | | CYCLE 0
Diagram
Stat t
caremen CYCLE O
List
Description When X36.4 is turned on, set the channel 0 to cycle start.
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6.1.6 Emergency Stop STOP

Format
|
O—— STOP | Address i —l
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre vV
<Address 1>
oooo INT Constant Channel No.
Post x
Function Set the channel which needs emergency stop by parameter, and start emergency stop via
ACT signal.
Example
X1.2
| |
Ladder | | STOP 0
Diagram
Reset Statement LD X1.2
Lk STOP 0
Description When X1.2 is turned on, set the channel 0 to emergency stop.
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6.1.7 RESET

Format

Function

Example

|
O——— REZET | Address 1 —:
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre Vv
<Address 1>
oooo INT Constant Channel No.
Post x

Set the channel which needs reset by parameter, and activate reset via ACT

signal.
X2.4
| |
Ladder || RESET
Diagram
LD X2.4
Stateme
nt List RESET O
.. | When X2.4 is turned on, the channel O is set to reset.
Descripti
on
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6.1.8 Channel Exchange CHANSW

Format

Function

Example

|
o— “HAN | angress 1 |——
=W |
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Set the| Pre vV
<Address 1>
oooo INT Constant channel of
Post x
feedhold

Set the channel which needs to be exchanged by parameter, and enable the

channel exchange via ACT signal.

X36.4
| ] CHAN 0

Ladder || SW
Diagram
Stateme LD X36.4
ntlist | cHANSW 0
Descripti | When X36.4 is turned on, set the channel 0 to the active channel.
on
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6.1.9 Feed Hold Start HOLD

Format

Function

Example

|
00— HOLD |Address 1 —:
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Set the| Pre v
<Address 1>
ooog INT Constant channel of
Post x
feedhold

Set the channel which needs feed hold by parameter, and enable feed hold

through ACT signal.
X36.4
] ]
Ladder || HOLD 0
Diagram
LD X36.4
Stateme
nt List HOLD 0
~ | When X36.4 is turned on, set the channel 0 to feed hold.
Descripti
on
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6.1.10 Cycle Start LED CYCLED

Format

Function

Example

|
O— YT | apress 1 1
LED !
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Obtain  the| Pre O
<Address 1>
oooo INT Constant channel of

Post x
cycle start

Set the channel where needs feed hold via parameter. If the cycle start is

successful, the output will light up the cycle start light

| 1 cye 4< >

Ladder | LED 0
Diagram Y364

LDT
Statement CYCLED 0
List

OUT Y36.4

Get the cycle start state of channel 0, and the cycle start
Description LED is lit.
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6.1.11 Feed Hold LED HOLDLED

Format

Function

Example

|
O—| HOLD | sress 1
LED |
Parameter | Parameter | Data . Properti
Storage area Explanation
form type es
To get the pre O
<Address channel of
1 oooo INT Constant dhold
g feedho Post V
state.

Set the channel where the feed hold LED needs to be lit by parameter, and light
feed hold LED through ACT signal.

|T| HOLDLED

Ladder | |
Diagram Y36.5

LDT
Stateme | HOLDLED O
nt List

OUT Y36.5

_ | Control the feed hold LED based on the feed hold status in the

Descripti
on channel 0.
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6.1.12 Block Skip (G31) ESCBLK

Format

Function

Example

I o Address 1 |
II BLE |
Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
The channel
where the
<Address 1> block  skip
oooo INT Constant . Pre O
function
needs to be | post x
activated.
<Address 2> The number
oooo INT Constant
of G31

Set the channel where the block skip function needs to be activated by parameter,
and enable this function through ACT signal.

X314
Ladder | | 0
Diagram BLK
1
LDP X31.4
Stateme
nt List ESCBLK O 1
st When the rising edge of X31.4 is turned on, the first G31
escripti
on P statement (G31.1) in the channel 0 is activated.
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6.1.13 Rapid Traverse Override RPOVRD

Format

Function

Supplementary The override value cannot be changed at the time of thread-cutting.

note

Example

I Address 1 |
RF
|' OVED |
Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Channel No.
<Address 1>
0ooo INT Constant Pre O
Post x
<Address 2> Override
ooog INT Constant, X, Y, F,
G,R,W,D,P,B |value

The channel is selected by parameter 1, override value is passed via register by
parameter 2, and this function is enabled through ACT signal.

| . 0
La?dder | OVRD
Diagram R7

LDT
Stateme
nt List RPOVRD 0 R7
. . | Setthe rapid override in the channel 0 by the value of R7

Descripti
on
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6.1.14 Feedrate Override FEEDOVRD

Format

Function

Address 1
I FEED |
| OVRD |
Address 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Channel No.
<Address 1>
oooo INT Constant Pre O
Post x
<Address 2> Override
oooo INT Constant, X, Y, F, |
G,R,W,D,P B | "€

The channel is selected by parameter 1, override value is passed via register by
parameter 2, and this function is enabled through ACT signal.

Supplementary The override value cannot be changed at the time of thread-cutting.

Note

Example

| 0

Ladder | T FEED
Diagram OVRD R7

LDT
Stateme
nt List FEEDOVRD 0 R7

_ . | Set the feedrate override in the channel 0 with the value of

Descripti
o R7.
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6.1.15 Spindle Override SPDLOVRD

Format

Function

Address 1
I P DL
’— 0% BT Address 2
Address 3
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
oooo INT Constant Channel No.
<Address 2> . Pre O
oooo INT Constant Spindle No.
Post x
<Address 3> Constant, X, Y, F, | Override
oood INT
G,R,W,D,P,B value

The channel is selected by parameter 1, spindle No. is selected by parameter 2, and
the override value is passed by parameter 3 via register. The federate override
function is enabled by ACT.

Supplementary

note

Example

The override value cannot be changed at the thread-cutting time.

0
Ladder | T| SPDL 0
Diagram || OVRD
R7
LDT
Statement
List SPDLOVRD 0 0 R7
Set the No. 0 spindle override value in the channel 0 by the
Description | value of R7.
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6.1.16 Incremental (Stepping) Magnification STEPMUL

Format

Function

Supplementary

note

Example

I G Adcress 1 |
|' WL |
Address 2
Parameter | Data . .
Parameter Storage area Explanation | Properties
form type
<Add .
ress oooo INT Constant Axis No.
1>
Pre O
X
< Address S INT Constant, X, Y, F, | Magnificati Post
2> G,R,W,D,P,B on value

The axis number is set by the parameter 1, the magnification value is passed by
the parameter 2 via register, and ACT enables feedrate override function.

This function can only be used in the incremental (stepping) status.

| T 0

Ladder | STEP
Diagram MUL R7

LDT
Statement
List STEPMUL O R7

Set the incremental magnification in the channel 0 by the R7
Description | value.
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6.1.17 Dryrun DRYRUN

Format — I
O Address 1 —
RUH |
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre v/
oooo INT Constant
Post x
Function Press Dryrun button in the auto mode on the control panel, its indicator lamp is
lit, and CNC is in dryrun status, where the feed rate specified by the program is
ignored, and the coordinate axis moves at the maximum rapid traverse speed.
The actual cutting cannot be performed in the dryrun model. The purpose is to
confirm the cutting path and the program.
During the process of actual cutting, this function must be turned off; otherwise,
it may cause danger.
This function cannot work on thread cutting.
Parameter Parameter 1: channel No.
Example
Y322
| | DRY 5
Ladder | | RUN
Diagram
DRYRUN 2
Statement
List
o When Y32.2 is turned on, the channel 2 is in dry run.
Description
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6.1.18 Block Skip SKIP

Format

Function

Parameter

Example

O— SKIP | Address1 29—

Parameter Parameter | Data Properties
Storage area
form type
Pre V
<Address 1>
oooo INT Constant
Post x

The system can skip some specified blocks in the auto mode. If “/” is put at the

start of a program block, press Block skip, then this block will be skipped and not

be executed in the auto mode; if Block skip is released, “/” will not work, and this

block will be implemented.

Parameter 1: channel No.

Y322
| |
Ladder | SKIP 2
Diagram
SKIP 2
Stateme
nt List
. . | When Y32.2 is turned on, block-skip in channel 2 is valid.

Descripti
on
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6.1.19 User Input USERIN

Address 1
|
— VPR | Address 2 —{
Address 3
Format
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1>
oooo INT | Constant Pre v
<Address 2>
oooo INT Constant
Post x
<Address 3>
oooo INT Constant
Function Set the user input. When ACT is effective, set user-defined group and bit in
the channel to 1, and the macro-variable changes accordingly.
Parameter Parameter 1: channel No.
Parameter 2: not available at present
Parameter 3: power of 2. For example, 17 means that the value of #1190 is
2717=131072.
Example
X31.4
|| 0
Ladder [ USER |
Diagram IN
1
USERINO11
Stateme
nt List
Descripti When X31.4 is turned on, the macro-variable #1190 of user
ipti
on input group which corresponds to the channel 0 is 2.
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6.1.20 User Output USEROUT

Format

Function

Parameter

Example

Address 1
| TTSER
| ouT Address 2 —‘
Address 3
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT | Constant Pre O
<Address 2>
None None | None
Pre x
<Address 3>
oooo INT Y,R

Set the user output. Set the value of macro-variable #1191in the program, which

will determine the group number and position number of user-defined output.

32-bit output is defined, and four groups of 8-bit outputs are obtained. The start

address of output is defined by parameter 3.

Parameter 1: channel No.

Parameter 2: not available at present.

Parameter 3: the start address of output register. The output value is 32-bit.

Therefore, for y register of 8-bit, four consecutive y registers are used.

X36.4 0

Ladder || USER |

Diagram | | ouT
Y1

USEROUTO1Y1
Stateme
nt List
. . | Y1.2 and Y1.3 will be output, and other bits of Y1 to Y4 are O.
Descripti
on
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6.1.21 Optional Stop SELSTOP

Format

Function

Parameter

Example

=EL
O— Address 1 ——
STOF |
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre v
<Address 1>
oood INT Constant
Post x

When “optional stop” is enabled (the indicator light is on), the program stops at

MO in th

Parameter 1: channel No.

e auto mode.

Y32.2
| | SEL

Ladder || STOP
Diagram

SELSTOP O
Statement
List

When Y32.2 is turned on, the optional stop in channel 0 is
Description | effective.
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Format

Function

Example

6.1.22 Vector Tool Direction Setting TOOLSET

1 TOOL
:_ SET Arddress 1
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre x
<Address 1>
oooo INT Constant Channel No.
Post V

This function

is generally used for 5-axis machining. Set the vector direction of the

current tool in this channel to Z direction, enable this function, manually feed and
retract the tool along the vector direction.

X364
Ladder TOOL 0
Diagram SET

TOOLSET 0
Stateme
nt List
~ . | When Y32.2 is turned on, the tool direction in channel O is

Descripti .
on effective.
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Format

Function

Example

6.1.23 Vector Tool Direction Clear TOOLCLR

1 TOOL
=— LR Address 1
Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre x
<Address 1>
oooo INT Constant Channel No.
Post V

This function is generally used for 5-axis machining. In this channel, Z direction
is cancelled as the vector direction of the current tool. This function is used in
conjunction with TOOLSET function.

Ladder T TOOL
Diagram CLR
TOOLCLR O

Stateme
nt List

.. | The tool direction in channel 0 is set to be invalid.
Descripti
on
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6.1.24 8-bit Nixie Tube NIXIE

Format
Address 1
|
— HEE | aforess 2 —{
Address 3
Parameter Parameter | Data | Storage . Properties
Explanation
form type | area
Constant,
The number to be
<Address 1> X, VY, FG, o
ooog INT shown by the digital| Pre V
R, W, D,
tube
P,B
”0” indicates single
<Address 2> Constant | byte, and “1”
0oooo INT L
indicates
double-byte. Post V
<Address 3> Y, R, W, D,| Setthe 8-bit digital
oood BOOL
B tube on the panel
Function The 8-bit digital tube on the panel displays the number of the current tool.
Example
| | R23
T
LR N NIXIE 0
Diagram
Y37
NIXIE R23 0 Y37
Stateme
nt List
. . | The tool number in R23 is displayed to the digital tube.
Descripti
on
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6.1.25 Tool Display TOOLUSE

Format

Function

Parameter

Example

Address 1
' TOOL |
I USE |
Address 2
Parameter Parameter | Data | Storage area Properties
form type
<Address 1> Constant, X, Y, F, | pre O
oooo INT G,R,W,D,P,B
<Address 2> Constant, X, Y, F, | post x
oooo INT G,R,W,D,P,B

Display the tool number in the currently executed T code to the interface of

CNC.

Parameter 1: channel number

Parameter: tool number

|1l 0
Ladder |T| TOOL
Diagram USE R23
TOOLUSE 0 R23
Statement
List
L The tool number in channel 0 is displayed on the interface.
Description
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6.1.26 Tool Life TOOLLIFE

Format

Function

Parameter

Example

< Address 1=
' TOOL
|—
| LIFE < Address 2
< Address 3=
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Constant (0-3) In the channel of
oooo INT Pre O
<address 1>, when
<Address 2> Constant the times that the
ooog INT .
tool is installed
<Address 3> R register reaches the times of
oooo INT Post x

<address 2>, the
register of <address
3> responses once.

Cumulative tool installation times

Parameter 1: channel number

Parameter 2: number of installations

Parameter 3: counting response point

0
TOOL
we | 1
g R23
TOOLIFE 0 10 R23
Statement
List

Description | 10 in channel 0, R23 responses once.

When the times that the tool is installed in channel 0 reaches
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6.1.27 Tool Selection Module TOOL

Format

Function

Parameter

Example

TOQL

<Address 1=

<Address 2=

<Address 3=

<Address 4=

Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Constant It is turned on after
oooo INT Pre O
the target tool
<Address 2> INT Constant position number in
oooo .
<address 4> is found;
<Address 3> Constant otherwise, it is not
ooog INT Post x
turned on.
<Address 4> Constant
oooo INT

It is turned on after the target tool position number in <address 4> is found;
otherwise, it is not turned on. (The relevant parameters on magazine interface need
to be set before running.)

Parameter 1: spindle tool number

Parameter 2: specified tool number

Parameter 3: alarm number

Parameter 4: target tool position number

Ladder
Diagram

R154.1
| |

Tu:u:ul selection

TOOL

R181.1
R40
R41
R42 Tool number
Rd3 is selected

Statement List

TOO R40 R41 R42 R43

Description

When tool selection R154.1 is turned on, if the target number
R43 is chosen, R181.1 is turn on.
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6.2 Functional Unit of Axis

6.2.1 Spindle JOG SPDLIOG

I sppp, | Address 1 |
II JOG |
Address 2
Format
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT Constant pre O
<Address 2> X, Y,F, G R W,
oooo BOOL Post x
D,P,B
Function Control spindle manually.
Parameter Parameter 1: spindle number
Parameter 2 : point of CW rotation
Example
X314 0
Ladder | SPDL
Diagram ‘ [ | joG X32.4 ‘
SPDLIOG 0 X32.4
Statement
List
When X31.4 is effective, if X32.4 is valid, the 0 axis will rotate
Description | at the default speed in the clockwise direction.
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6.2.2 Spindle Control [ServoSpindle] SPDLBUS

Format

Function

Parameter

Example

I 2P Address 1 |
II EU3 |
Arddress 2
Parameter Parameter | Data ) Properties
Storage area Explanation
form type
<Address 1>
oooog INT Constant Pre O
<Address 2>
oooo INT | Constant Post %
A spindle in a channel is set to be valid. Set the device which is set to be

associated with the spindle number by the channel parameter to the spindle. For

example, the logical axis number of the 0 axis in the current channel 0 is 5, (suppose

No.5 axis is enabled), then the logical axis 5 is regarded as the first spindle in the

current channel. The spindle is enabled to be effective by this functional module.

Parameter 1: channel number

Parameter 2: spindle number

X314
||
Ladder | | SPDL
Diagram BUS
SPDLBUS 01
Stateme
nt List
. . | When X31.4 is effective, the No.1 spindle in channel 0 is
Descripti
on controlled.
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6.2.3 Spindle Control with Gear [ Servo Spindle] SPDLBUS1

Format

Function

Parameter

Address 1
Address 2 |
SFDL
£ Busi |
Address 3
Address 2
Parameter Parameter | Data Properties
form type | Storage area
<Address 1> oooo INT Constant Pre O
<Address 2> oooo INT Constant
<Address 3> oooo INT Constant, Y, G, R,
W, D, B
<Address 4> oooo INT P

Bus type spindle control with gear.

Parameter 1: channel number.

Parameter 2: spindle number.

Parameter 3: gear register, starting with 1.

Parameter 4: control parameter. The specified parameter holds the data such as

maximum speed of spindle motor, initial speed and the like. Spindle control value

for parameter 4 includes:

Maximum speed of motor

Minimum speed of actual measurement

Maximum speed of actual measurement

Numerator of current transmission ratio

AW |IN|IFR]|O

Denominator of current transmission ratio
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Example

Ladder
Diagram

|| SPDL
X31.4 BUSI RI

P2

Statement List

Description

When X31.4 is effective, the current gear for No. 1 spindle
override in channel 0 is in R1 register. Control parameter is in
user parameters from P2. Refer to the Parameter Manual for
filling in parameters, according to the actual condition of
machine.
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6.2.4 Spindle Orientation Enable SPDLORI

Format
. SFDL
:— ORI Address 1 4{
Parameter Parameter | Data | Storage area Explanation | Properties
form tvoe
<Address 1> oooo INT Constant Axis pre O
number
Post x
Function Spindle orientation enable. The spindle needs to be oriented to a specified angle at
the beginning of tool changing and rigid tapping. Perform spindle orientation via
this function. The orientation angle is set by the parameter in the servo drive.
Example

Ladder Diagram

SPDL

ORI

Statement List

SPDLORIO

Description

The spindle orientation for No.0 spindle.
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6.2.5 Spindle Orientation Completion SPDLOROK

Format
|
o— | SPDL ) adress 1 L
OROE I
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre O
oooo INT Constant
Post V
Function The spindle orientation is completed, which indicates that the spindle has been at
the specified orientation angle.
Parameter Parameter 1: axis number
Example
‘ | | R10.1
SPDL 0

Ladder Diagram ‘ | T| OROK

) SPDLOROK O
Statement List

Description be effective.

When No.0 spindle orientation has been enabled, set R10.1 to
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6.2.6 Spindle Control [ DA] SPDA

Format

Function

Parameter

O— Adoress 1 —‘
Address 2
SFDA | Address 3
Address 4
Address 9
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT Constant Pre O
<Address 2>
oooo INT Constant
<Address 3> Constant, Y, G, R,
oooo INT
W, D, B
<Address 4> Post x
oogo BOOL | Y,G,R,W,D,B
<Address 5>
oooo BOOL | P

DA control of spindle. It is used to control the analog spindle.

Parameter 1:

Parameter 2:

Parameter 3:

Parameter 4

Parameter 5

channel number

spindle number

gear register (gear starts from 1)

invalid

. spindle control value includes:

Maximum speed of motor

Minimum speed of actual measurement

Maximum speed of actual measurement

Numerator of current transmission ratio

AW | N|FL O

Denominator of current transmission ratio
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Example

Ladder Diagram

SPDA R1

R2

P5

Statement List

SPDA10R1R2P5

Description

Channel 1. The current gear for spindle 0 in channel 1 is in R1
register. The reference value of spindle control is in R2.
Control parameter is in P5.
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6.2.7 Zero Speed Detection for Spindle SPDLZERO

Format

Function

Parameter

Example

|
o— DL adress 1 |
ZERO !
Parameter Parameter | Data Properties
Storage area
form type
Pre O
<Address 1>
oooo INT Constant
Post x
Zero speed detection for spindle.
Parameter 1: axis number
R10.1
T SPDL |
. ZERO
Ladder Diagram

Statement List

SPDLZERO 1

Description

Zero speed detection for the No.1 spindle.
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6.2.8 Spindle Speed Arrival SPDLRCH

Format

Function

Example

SFDL
- Address 1 ——
RCH |
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> oooo Pre O
INT Constant Channel No.
Post x
To detect whether the spindle speed reaches the command speed.
R10.1
| Tl SPDL 1
_ | RCH
Ladder Diagram
SPDLRCH 1

Statement List

Description

Speed arrival of the No.1 spindle.
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6.2.9 Slave Axis Home SUBAXEN

Format

Function

Parameter

Example

=1UE
T AEN Mdresﬂ—{

Parameter Parameter | Data . Properties
Storage area Explanation
form type
Pre vV
<Address 1> Channel
oooo INT Constant
number
Post x

Enable the slave axis to return to zero. When this function is turned on, the slave
axis performs reference point return to search Z pulse. Z pulse has been found,
which means the reference position return of slave axis is completed. Then the

master axis continues to return to zero.

Parameter 1: slave axis number

| | SUB
|| AXEN

Ladder Diagram

. SUBAXEN O
Statement List

e When X32.6 is valid, the slave axis is enabled to return to zero.
Description
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6.2.10 Release Slave Axis DESYN

Format

Function

Parameter

Example

DE3
— N Address 1 —{
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Pre Vv
oooo INT Constant

Post x

Release slave axis. An axis is set to the slave axis of another one by parameter.

If some instructions are sent to master axis, slave axis will also get those. When the

function of slave axis release is turned on, the slave axis is disassociated with the

master axis, and doesn’t receive instruction pulse of the master axis.

Parameter 1: slave axis number

X32.6
| | DES 0
Ladder | | YN
Diagram
DESYN O
Stateme
nt List
. . | When X32.6 is valid, the No.0 slave axis is released.
Descripti
on
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6.2.11 Axis Jog JOGSW

Format
Address 1
' 10G |
| Sy |
Arddess 2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F,
0ooo INT Pre O
G R W,D,PB
<Address 2> X, Y, F G R, W,
oooo BOOL Post x
D,P,B
Function Manually control the axis JOG Enable

Parameter Parameter 1: axis number

Parameter 2: positive JOG direction of axis. When 1 is set, it indicates the positive
direction; when 0 is set, it indicates the negative direction.

Example

Ladder
Diagram

| JOG
SW

X323

Stateme
nt List

JOGSW 0 X32.3

Descripti
on

When X32.3 is turned on, axis 0 is disabled to move manually
in positive direction, and axis 0 is enabled to move manually in
negative direction.
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6.2.12 Axis Stepping STEPAXIS

Format

Function

Parameter

Example

I s Address 1 |
|' AXIS |
Address 2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F,
oooo INT Pre O
G,R,W,D,P,B
<Address 2> X, Y, F, G R, W,
oooo BOOL b P B Post x

Enable the stepping of stepping.

Parameter 1: axis number.

Parameter 2: the direction of axis stepping. “0” represents jog in the positive

direction, and “1” represents jog in the negative direction.

Ladder Diagram

| STEP
AXIS

X323

Statement List

STEPAXIS 0 X32.3

Description

When X32.3 is turned on, axis 0 is enabled to jog in negative
direction; when X32.3 is not turned on, axis 0 is enabled to jog
in positive direction.

213




HNC-8 PLC Programming Manual 6 Extension Function Module

6.2.13 Jog Velocity JOGVEL

Format
| 2 Address 1 |
|' VEL |
Address 2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F,
oooo INT Pre V
G,R,W,D,P,B
<Address 2> Constant, X, Y, F,
oooo INT Post x
G,R,W,D,P,B
Function Manually control the jog speed.
Parameter Parameter 1: axis number
Parameter 2: axis speed, and its value can be as below:
1: Jog speed of axis
2: rapid traverse speed of axis
>2: speed (pulse/rev)
Example
X332
|| 0
Ladder | | JOG
Diagram VEL RO
JOGVELORO
Statement
List

When X33.2 is turned on, the 0 axis runs at the speed
Description | specified in RO.
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6.2.14 Home Start HOMRUN

Format
HOM
T BUN Address 1 —{
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Pre Vv
oood INT Constant
Post x
Function To start the reference point return.
Parameter Parameter 1: axis number
Example
X1.1
| | HOM
Ladder | | RUN
Diagram
HOMRUN 1
Statement
List
When X1.1 is turned on, the reference position return of axis
Description 1 starts.
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6.2.15 Home Start 1 HOMERUN1

Format
HOME Adoress 1 |
= RUN1 |
Address 2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT Constant Pre V
<Address 2> X, Y, F, G R, W,
oooo BOOL Post x
D,PB
Function To start the reference point return.
Parameter Parameter 1: axis number
Parameter 2: the direction of reference point return.
Example

X1.1
Ladder | | HOME 1
Diagram | | RUNI 233
HOMERUN1
Statement
List

When X1.1 is turned on, the axis 1 starts to return to
reference point; when X23.3 is turned on, the Jog of axis 0 in
Description | positive direction is enabled; when X23.3 is turned off, the jog
of axis 0 in negative direction is enabled.

216



HNC-8 PLC Programming Manual

6 Extension Function Module

6.2.16 Home Approaching Switch HOMESW

Format
HOME
T e Address 1 —{
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Pre V
oood INT Constant
Post x
Function The axis meets the home block.
Parameter Parameter 1: axis
Example
X1.4
| | HOME :
Ladder Diagram N SW
HOMESW 1

Statement List

Description

X1.4 is turned on, which means the axis 1 meets the home

block.
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6.2.17 Homing Completion HOMLED

Format
HOM
— LED Address 1 2
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Pre V
oooo INT Constant
Post V
Function Homing is completed
Parameter Parameter 1: axis number
Example
|| HOM < N
P | T| LED !
Ladder Diagram Y24
. HOMLED 1
Statement List
L Axis 1 has completed homing, and the lamp of axis 1 is lit.
Description
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6.2.18 Axis Enable AXEN

Format

Function

Parameter

Example

A3
— B Address 1 —{
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre V
ooog INT Constant

Post x

Axis enable.

Parameter 1: axis number, can be constant and register.

Ladder Diagram

AX
EN

Statement List

AXEN 1

Description

When X0.1 is turned on, axis 1 is enabled.
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6.2.19 Axis Ready (Bus) AXRDY

Format
A
}7 BDY Address 11—
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre x
ooog INT Constant
Post V
Function Axis is ready.
Parameter Parameter 1: axis number.
Example
R10.1

, AX
Ladder Diagram RDY 1 Q

. AXRDY 1
Statement List

. When the axis 1 is ready, R10.1 is set to 1.
Description
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6.2.20 Axis Lock AXISLOCK

Format
A3
— LOCK Address 1 —{
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre v
ooog INT Constant
Post x
Function The axis is locked.
Parameter Parameter 1: axis number, can be constant and register.
Example
X2.0
AXIS )
Ladder Diagram LOCK
. AXISLOCK 2
Statement List
L When X2.0 is turned on, the axis 2 is locked.
Description
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6.2.21 Relative PMC Axis Traverse AXISMOVE

Format

Function

Parameter

Example

T Address 1 |
: MOVE |
Address 2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F,
oooog INT Pre vV
G,R,W,D,P,B
<Address 2> Constant, X, Y, F,
oooo INT Post x
G,R,W,D,P,B

PMC axis is a special traverse axis, which cannot be moved by the command,
and cannot be used for the interpolation. The PMC axis can only be moved by
the PLC program. This instruction is used to move the PMC axis, and specify

the relative moving distance.

Parameter 1: axis number,

Parameter 2: axis movement amount (unit 1/1000mm, or 1/1000degree )

Ladder Diagram

X2.0

AXIS

}_

MOVE

Statement List

AXISMOVE 2 2

Description

distance.

When X2.0 is turned on, axis 2 relatively moves t2 units of the
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6.2.22 Absolute PMC Axis Movement AXISMVTO

Format
Address 1
o AR |
TO Addess 2 |
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F,
oooo INT Pre V
G,R,W,D,P,B
<Address 2> Constant, X, Y, F,
oooo INT Post x
G,R,W,D,P,B
Function This instruction is used to move the PMC axis to an absolute position.
Parameter Parameter 1: axis number
Parameter 2: the position that the axis moves (unit: 1/1000mm, or 1/1000 degree).
Example

X2.0

AXIS 2
Ladder Diagram MVTO 5

) AXISMVTO 2 2
Statement List

o When X2.0 is turned on, the axis 2 moves to the position 2.
Description

223



HNC-8 PLC Programming Manual 6 Extension Function Module

6.2.23 The Second Soft Limit of Axis AXLMF2

Format
&3
T Ardress 1
LIIF2
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Constant, X, Y, F, Pre
ooog INT
G,R,W,D,P,B Post x
Function The second soft limit of the axis.
Parameter Parameter 1: axis number
Example
X2.0

AX 2
Ladder Diagram LMF2

. AXLMF2 2
Statement List

When X2.0 is turned on, the second soft limit of the axis 2 is
Description effective.
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Format

Function

Parameter

Example

6.2.24 Block Switch in Positive Limit Direction AXISPLMT

A3
T Address 1
FLIAT
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre
oood INT Constant
Post x

The positive limit of the axis.

Parameter 1: axis number

Ladder Diagram

X1.1

AXIS I
PLMT

Statement List

AXISNLMT 1

Description

X1.1 being effective indicates the positive limit.
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Format

Function

Parameter

Example

6.2.25 Block Switch in Negative Limit Direction AXISNLMT

AR
— Address 1
HMLLIT
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre
ooog INT Constant
Post x
The negative limit of the axis.
Parameter 1: axis number
X1.2
AXIS
NLMT

Ladder Diagram

Statement List

AXISNLMT 1

Description

limit point.

X1.2 being effective indicates the axis 1 meets the negative
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6.2.26 Handwheel MPGSET

Format

Function

Parameter

Example

I
— Address 1 4{
MEZ
SET Address 2
Arddress 3
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT | Constant Pre V
<Address 2> Constant, X, Y, F,
oooo INT
G,R,W,D,P,B
Post x
<Address 3> Constant, X, Y, F,
oooo INT
G,R,W,D,P,B
To set handwheel.
Parameter 1: handwheel number.
Parameter 2: axis number.
Parameter 3: override value.
1
Ladder Diagram T\S/II];TG R6
R7

Statement List

MPGSET 1 R6 R7

Description

Handwheel 1 gets its incremental value. The axis number

selected by the handwheel 1 is stored in R6. Override value of

the handwheel 1 is stored in R7.
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6.2.27 Servo Enable (Bus) SVSW

Format
I
=— SVIW | Address 1
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre O
ooog INT Constant
Post x
Function Servo enable.
Parameter Parameter 1: axis number.
Example
SVSW 1

Ladder Diagram

Statement List

SVSW 1

Description

Servo enable of the axis 1.
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6.2.28 Axis Working Mode AXISMODE

Format

Function

Parameter

Example

j Acdiress 1 :
!
! Address 2 :
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
0ooo INT | Constant Pre O
<Address 2>
oooo INT Constant Post x

To select the working mode of the axis.

Parameter 1: axis number.

Parameter 2: “0” is position, “1” is speed, and “2” is torque.

Ladder Diagram

AXISMODE

R10.1

Statement List

AXISMODE 11

Description

The working mode of axis 1 is set to the speed mode.
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6.2.29 Axis Reference REFPT

Format

Function

Parameter

Example

| Address 1 |
H  REFFT !
! Addoess 2 :
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT | Constant pre O
<Address 2>
oooo INT Constant Post V

To confirm the reference position of axis.

Parameter 1:

axis number.

Parameter 2: “2” indicates that the second reference is valid, “3” indicates that
the third reference is valid, “4” indicates that the forth reference is valid, and
“5” indicates that the fifth reference is valid.

Ladder Diagram

REFPT

R10.1

Statement List

REFPT 12

Description

output.

The second reference of the axis 1 is valid, and R10.1 is
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6.2.30 During Axis Home AXISHOM2

Format
I |
A3
[ I
| Hong | Address |
Parameter Parameter | Data ) Properties
Storage area Explanation
form type
<Address 1> Axis Pre O
oood INT Constant
number Post O
Function To get the home status while the axis is returning home. In the process of axis
home, some operations cannot be performed, in which case the home status must
be judged. The corresponding F status word is F0.2.
Example

RI1.1
AXIS 0 Q_
, HOM?2
Ladder Diagram
Statement List | AXISHOM2 0

Description

While the axis is returning home, R1.1 is output, where other
manual operations are not allowed.
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6.2.31 During Axis Moving AXMOVING

Format

Function

Example

I |
A0
_ 1
| yING | AHOress 1 |
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Axis Pre O
oooo INT Constant
number Post O

To get the axis status during its movement. In the process of axis moving, some
operations cannot be performed, in which case the status must be judged. The
corresponding F status word is F0.0.

Ladder Diagram

AXMO
VING

Statement List

AXMOVING 0

Description

The moving sign of axis 0 is valid. While the axis is moving,
R1.1is output.
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6.3 System Function

6.3.1 Rotation ROT

Format

Function

Parameter

|
— Address 1 ——2
|
| I
: Address 2
—— FROT
|
Address 3
|
|
I— Address 4
Parameter Parameter | Data Properties
Storage area
form type
<Address 1>
oooo INT Constant pre O
<Address 2> X, Y, F, G R, W,
oo INT
D,P,B
<Address 3> X, Y, F, G R, W,
oooo INT Post V
D,P,B
<Address 4> X, Y, F, G R, W,
oooo INT
D,P,B

Rotation control, which is used for tool rest and the like. The output is 0 for the
rotation in the clockwise direction, and the output is 1 for the rotation in the counter
clockwise direction.

Input 1: enable on/off

Input 2: starting number. If the number is 0, the position number of rotational
equipment starts from 0; if the number is 1, the position number of rotational
equipment starts from 1.

Input 3: Whether to select a cutter nearby. If it is 0, the cutter will be selected in the
clockwise direction; if it is 1, the cutter will be selected nearby.

Input 4: target location type. When the value is 0, the current target location is
counted; when the value is 1, the previous location of target is counted.
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Example

Input 5: type of counting result. The value of 0 represents the number of count

locations, and the value of 1 represents the count steps.

Parameter 1: maximum quantity of tool posts.

Parameter 2: address of current position.

Parameter 2: address of target position

Parameter 4: address of count result. The meaning of count result is determined

by input 4 and input 5.
R24.0
R24.3
16 -

R66.0

BO
R66.0

Ladder Diagram ROT R27
R66.0

R59
R66.0

Statement List

ROT 16 BO R27 R59

Description

R66.0 is a true contact, where the setting status of ROT
modaule is: the counting for the starting number is started
from 1, use the function of short-path selecting tool, count
the current target location, output the counting steps, and
output the counting value to R59. The current tool location is
saved in B0, and the target tool location is saved in R27.
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6.3.2 Alarm ALARM

Format

Function

Parameter

Example

|

O——ALARM | Address 1 ——]
1

Parameter Parameter | Data Properties
Storage area

form type
<Address 1> Pre O
oo INT Constant
Post x

To generate alarm.

Parameter 1: alarm code. The PLC alarm code is from 1 to 256, and the prompt
number of PLC is from 501 to 884.

Ladder Diagram

ALARM

Statement List

ALARM 3

Description

When X3.4 is turned on, the alarm 3 is generated.
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Format

Function

Parameter

Example

6.3.3 Event EVENT

Statement List

O—— EVENT | Address 1 —{
Parameter Parameter | Data Properties
Storage area
form type
<Address 1> Pre Vv
oooo INT Constant
Post x
To create the event object.
Parameter 1: event number
X30.4
| | EVENT 122
Ladder Diagram
EVENT 122

Description

When 30.4 is turned on, the event 122 is generated.
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6.3.4 Save Data SAVEDATA

Format
o SAVE
DATA
Parameter Parameter | Data Properties
Storage area
form type
None Pre v
Post x
Function To save all data.
Parameter None
Example
Ladder
Diagram
SAVEDATA
Stateme
nt List
| When X30.4 is turned on, the data which hasn’t been saved
Descripti
on before outage can be saved.
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6.3.5 Reset Setting Output RSTCHK

Format
RST '
1
O—— gg |Address | :
Parameter Parameter | Data . Properties
Storage area Explanation
form type
<Address 1> Pre Vv
oooo INT Constant Channel No.
Post V
Function To get panel reset signal (must be used with RSTCLR simultaneously). If some
reset actions in PLC need to be performed after the reset button on the panel is
pressed, use this function module. At this point, “Resetting...” will be shown on
the CNC interface.
Example

Ladder Diagram

RST
CHK

R10.1

—

Statement List

RSTCHK O

Description

The output of setting reset is 1
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6.3.6 Reset Clear RSTCLR

Format

Function

Parameter

Example

RET
O]
CLE Address 1 —{
Parameter Parameter | Data | Storage area Explanation | Properties
form type
Use it | Pre V
<Address 1>
oooo INT | Constant together
with Post x
RSTCHK.

After the reset actions in PLC are completed, the reset must be cleared (must be
used with RSTCHK simultaneously), and the signal of completing reset is

transmitted to CNC. “Reset done” will be shown on the CNC interface.

Channel number.

Ladder Diagram

RST

CLR

Statement List

RSTCLRO

Description

is 0.

When X30.5 is turned on, the reset is cleared, and the output
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7 Operational Monitoring and Online

Modification for Ladder Diagram

The function of operational monitoring and online modification for the ladder
diagram, which is provided by PLC edit function, will monitor changes of the
status of each component in the ladder diagram, and force a modification of a

component status to achieve the goals of debugging.

5| MainWindow [=l&@=]
fac o) N £ €33 % 2020-05-05 19:01:52
M = |z | em | =5 [ e | vor |
PLC2 PLCZT ek BERN o H + 25 17:371/1463 71l: 1
R227.0 R33.2 R29.0 R57.1 RO9.G R227.0 B
371 T e e s e [, { ]
FaeE  Am0 | SFA0%  EAaE  BESR MM ST
R53.3 R227.0
72— ~ | o =
FREE FEEET =
R53.0 L
73— |
a1t
R33.1
azal— |
STAHT
R227.0 R10.5
75— | : j
TSI S
R231.0 R227.0 ackl o
78| | | ['mack] o
EIREET T
377 &
R53.3 Fadd] Fandin
$1
. =i ¥ ik : ™~
‘_ 1 H Flz H = ‘\ S SN T |

Press “Ladder monitoring” on the diagnosis interface, to access the ladder
diagram monitoring interface, as seen above. The buttons on this interface include
Program list, Find, Disable, Enable, Undo, Lock list, Cross reference, and Return.
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Ladder diagram diagnosis: view the value of each variable, and perform
intervention operations of component.
Program list Display all subprogram lists
Find Search the component or the register.
Disable Turn off a register
Enable .
Turn on a register
Undo Restore “disable” or “enable”
Lock list Fix the value of a register
Cross . . .
View all multiplexed registers
reference
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7.1 Ladder Monitoring

‘ Disabled ‘

| LadDia.
Moni.

Press Ladder Monitoring button to access the corresponding interface, as seen in
below figure. The buttons include: Disable, Enable, Undo, Return, etc.

] MainWindow = O X
@ JOG ‘Machlne” SET H PROG || MAINT ‘
INIT PLC running Monitor Unlock Search:Vague+Globa Row: 1/1453 Column: 1
R2305
| =
I
2 1)
ST
; ol
Ture
4 ( osl ]
FHEX
R232.1
5 { )
x104T
R227.1
6 { )
R
o3z,
[l { 1]
|wense ~
$1
‘ i H Loy H Find 'H ‘ Disabled || Enabled ‘ Undo ‘ Sbck ~“ olid ‘
List List

Press “DGN—Status” to view the value of each variable. User can move the cursor

up and down to view variables. As seen above, the component in green indicates
that this component is turned on or is valid, then user can execute the
operations such as disable, enable, undo and the like.

Disable function button. Move the cursor on the component, and press Disable
button to shield the component. As shown in the below figure, press disable, the
component turns red, which indicated that the component is shielded. Press Undo
button to restore the function of the component, which will be covered later.
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‘ Enabled ‘

‘ Undo ‘

Hadll

Enable function button. Move the cursor on the component, press Enable button,
and the component is enabled. As demonstrated below, the cursor has been moved
on the component, press Enable button, the component turns green, which
indicates that the component is enabled. In the below figure, X0.0 is normally open.
Move the cursor on X0.1, press Enable button, the component turns green, and is
switched off.

“/'2 HOWE | 2 |
5

a0.1 50,2 X0.3 X0.4 X0.5 Y36.3
|
f

— — —

Undo function button. Move the cursor on the component, and press Undo,

to undo the shielding or enabling operations described above. Press this button
after Disable function is enabled, the red color on the component disappears,
which indicates that the function of component is restored, as shown in the figure
below.

Return function button. Press this button to return to the interface of ladder
diagram monitoring for performing other operations.
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7.2 Find

Press Find, then the operation interface as shown in the figure below appears,

where the component can be looked up.

(B MainWindow = O X
Ol T @33 eN  2020-08-04 11:29:34

JoG [Machlne SET H PROG |[ MALNT‘

INIT PLC running Monitor Unlock Search:Vague+Globa Row: 2/1453 Column: 2
R230.5
1 i
HEEEIHT
R225.1
o — Ly )
HEEIHT
R66.0
3 W]
4
5
6
P32
7— ~ |
$1
3 Address || instruct output || number Finder Finder 3
I i’ H Finder Finder Finder || Finder bloxt H Prey. ‘pattern scope ‘ = ‘

For example, type X0.0, press “Enter”, the first X0.0 of the program under the
cursor line can be found. See the figure as below:

] MainWindow [sl[=][=]
0 % €1 % 2020-05-05 19553
@ =0 ESEIES - S

510(510) PLCET  iE MREH B/ # + =5 4711327/1463 71 1

R233=
323 &

SPE

324

325

326

g l
%
i
o
5
s
2

ZER
327 '
SHOTEFRGL
X0.1 RLO
328 —| | { )
XEPREL E=luadizling [
RO.0 4.2
329 — | )
X0.0 XIERRf
$1
= ‘ ‘ ‘ == ‘ E | AL H B = =p] ‘
1 = =t =i =i =y s )
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The found component is covered by blue curser. If you want to continue to

Next H Prev. ‘ .
‘7 = | search, press Next or Prev., then other components with same names can be found.

‘ s ‘ The functional button of Return. Press this button to return to the interface of

the ladder diagram monitoring.
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7.3 Edit

| LadDia_| User presses the corresponding functional button of Ladder Diagram Edit menu,
Edit | to perform operations on the new component.
' MainWindow 4 | X

B WGUN T €30 =N 2020-08-0413:36:13

@ JOG ‘Machlne” SET | PROG || MAlNT|
INIT

Row: 2/1453 Column: 2

PLC running Edit Unlock Search:Vague+G

R230.5
1 |
HEEEIHT
R225.1
2 e {1 ]
=i
RB6.0
3 { 1 ]
Ture
RG64.0
4 { )
#EX
R232.1
5 ]
x108T
R227.1
6 { 1
R
PEE.'II R104.7
i esnse =
$1
= P ! Logi cpL . ;
\ { H Lrl':;? H StralghtH Open ‘ Closed o:i[%lljt Bt ‘ Vertical ‘ DEL VL H L ‘
2 - ¥ DEL Edit List . || Update Undo oy
\ {7 H Lind v{ element Grld% Edit % Junseol Mod. H Mod. H =i ‘
Straight Straight line: insert a straight line
Open INormally open: insert a normal-open contact
Closed INormally closed: insert a normal-closed contact
Logic ILogical output: insert an output
output
CPL output Inverted output: insert an inverted output
Vertical Vertical line: insert a vertical line
DELVL Delete vertical line: Delete a vertical line
. Search a component or register
Find P &
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DEL
element

Delete component: delete a component or register

FM

Functional module: add an instruction module

Edit gird

Edit grid: block operation of PLC program

List edit

List edit: edit the subprogram list of PLC

Two-coil

Dual coil: edit or search coil

Update
Mod.

Update modification: update after PLC modification

Undo Mod.

Undo modification: abandon the previous editing of the PLC

247



HNC-8 PLC Programming Manual

7 Operational Monitoring and Online Modification for Ladder Diagram

7.3.1 Insert Straight Line

cursor, as shown in the figure below:

l e ‘ Press the functional button of Straight Line to insert a straight line in the ladder
raig .
L Diagram as shown below:
| MainWindow — O hod
o RSN %[
@ JoG |Mach|ne SET ‘ PROG | MAINT ‘
INIT PLC running Edit Unlock Search:Vague +Global Row: 3/1453 Column: 3
RESOS
1 |
ﬁEEﬁJUT
R225.1
2 f =
SHEIHT
R66.0
; ] S
Ture
R64.0
4 { I
X
REEZT
5
xwﬂ
R227.1
& { 1
HET
P32.1 R104.7
77—~ + !
WEDSE T
$1  Same command is already at the current position!
» Pi ; Logi CPL 3 by
‘ {— H I:Ztg HStralghtH Open H Closed ‘ 0:1%'51 ‘ e H Vertical H DEL VL H d) ‘
7.3.2 Insert Vertical Line
‘ e Press the functional button of Vertical Line to insert a vertical line after the

B | MainWindow

— O X

il 00 F E33 en 2020-08-04 14:01:10

IMachine“ SET ” PROG \‘ MA]NT‘

@ JOG
INIT

ing Edit Unlock

Search:Vague+Global

Row: 3/1453 Column: 3

R230.5

{ 1]
HEFIET
R225.1

{1 ]
T
R66.0

1

{

i
Ture

RE64.0

R
R104.7

$1

{ 1
weEnzs 7

7 Prog 5
1— H e HStralghtl Open H Closed‘

GRIL

Logic ‘
output

output

H Vertical H DEL VL H - | ‘
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Vertical

DEL |
element

7.3.3 Delete Vertical Line

Press the functional button of “Delete Vertical Line” to delete the vertical line
after the cursor, as demonstrated below:

(B MainWindow — O »
Fac  WEUN 00 ) @33 eN2020-08-04 14:09:3(

@ 10G ‘Machine| SET H PROG |‘ MAINT

unning Edit Unlock Search:Vague+Global Row: 4/1453 Column: 4

R230.5
1 =
HEEHT
R225.1
2 = E|
EEEINT
R66.0
3 {1

2
=
—
o

Ture
R64.0

=l
P321 R104.7
{ 1 |
| menss >

$1 No vertical line at the current position!

i Prog 2
[ 1— H List HS’[ralghtH Open

Logic

Vertical
output ertica

‘ Closed ‘

CPL ‘

i ‘DELVL H =p| ‘

7.3.4 Delete Component

Move the cursor on the component to be deleted, press the functional button of
to delete the component in the ladder diagram.

O Before the deletion

| T MainWindow
LN T €31 = 2020-05-05 20:10:44
O  mI | wE | ms
510(510) PLCTS GEE M B W o+ o= 51329/L464 701
R1.O ) L
HORIRLT
va.2
)
331
X0.2 RO.1
332— | )
VIERR{Z SIFRAT
X0.3 RL1
33— | | |
YRRE HIRRT [
RO.1 Y43
33— | )
IR | -
RO.0 FHOTERR:
$1
= B || s || mem | 5= | = ‘ e H ‘ ‘
’ 1 H =L "I‘ Tt H me | mE "H 8 ’xm H we || mm || =
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O  After the deletion

| 5 MainWindow =
@Eﬁm mI | wE | w e | o
$10(S10) PLCET 448 el = B + £F 17:1329/1464 31: 3
X0.1 R1LO o
a28— | )
XERE SOMRE
V4.2
— )
R1.0
330
SONRE
331
X0.2 RO.1
232 )
YIER B1FRG
X0.3 R11
33— |
VEURE: BINRE
RO.1 va3 E
33— | )
$1
7 o M H I)Ja*e.@i ﬁﬁ% H =5 ‘ ‘ . ‘
(=15 IR

7.3.5 Normally-open

" ” ‘ Move the cursor to the position where the normally-open contact is to be inserted,
pen . )

e press the functional button of “Normally open” to insert the normally-open contact

at the specified position.

[E7 MainWindow - O X
N 7 @3@ eN  2020-08-04 14:37:55)

[
@ JOG ‘Machlne” SET I PROG ‘ MAINT|

g Edit Unlock Search:Vague+G Row: 7/1453 Column: 4

R230.5 =
: =
HEEESIET
R225.1
1 ]

2 {
E= il
R66.0

3 { 1

Ture

R64.0

4 { |

X

R232.1
1

5 {
x10KT
R227.1
& {1

EET
P32.1 R1047
2 = )

wenss T

CPL ‘

output

2 Prog :
‘ t- H i HStralghtH Open H Closed

Logic
output

Vertical H DELVL H - ‘
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Closed ‘

7.3.6 Normally-closed

Move the cursor to the position where the normally-closed contact is to be inserted,

press the functional button of “Normally-closed”to insert the “normally-closed”
contact at the specified position, as shown in the figure below:
[E7 MainWindow — O X
B NN ' €J0 v 2020-08-04 14:37:32
@ JOG Machine| SET | PROG || MAINT |
INIT PLC running Edit Unlock Search:Vague+Globa Row: 7/1453 Column: 4
R230.5
1 =]
HEEHT
R225.1
2 { 1
ST
R66.0
3 |
Ture
RB4.0
4 i j
HHBEX
R232.1
5 { 1
«10KT
R227.1
6 {1
FERT
P32.1 R104.7
) e
|nenze ~
$1
7 Prog 4 Logic CRE i Lt
‘ {— H List H StralghtH Open ‘ Closed | output || output H Vertical H DEL VL H = | ‘
7.3.7 Logical Output
Logic ‘ Move the cursor to the position where the logical output needs to be inserted,
output

press the functional button of “Logical output” to insert the logical output at the
specified position in the ladder diagram, as shown in the figure below. It is
important to note that pre can be added to the logical output, but post cannot. Refer
to the section of programming for details.
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B MainWindow

[l X
cvo TSI [T

2020-08-04 14:39:45

|Machine” SET ” PROG ‘l MAJNT‘

Search:Vague+Cle

inning Edit Unlock Row: 6/1453 Column: 6

R230.5
{

{1 ]
HEEIT
R225.1

{

{ 1 ]

T
RE6.0:

(

{ 1
Ture

R64.0

{ |
{

X
R232.1
/

{ 1
x108T

R227.1
{ 1

1
EEAT
R104.7

$1

There is component at the current position!

{1
wenss 7|

Prog
List

£ |

H Straight ‘

Logic
output

Open ‘ Closed

‘CPL‘

i ey
Gl Vertical H DEL VL H ) ‘

7.3.8 Inverted Output

Move the cursor to the position where the inverted output needs to be inserted,
press the functional button “Inverted output” to insert the inverted output at the

specified position in the ladder diagram, which is illustrated by the following

figure.

B | MainWindow

[ o > O

O X
2020-08-04 14:48:46
IMachine‘

INIT PiE

SET H PROG “ MA1NT|

running Edit Unlock Search:Vague+Global

Row: 4/1453 Column: 4
R2305

=

HEERFIEAT
R225.1
{

{ 1 ]
E=i=dled)
R66.0
|

{ 1
Ture

. 0

HEX

R232.1
{ 1

*104T

R227.1
]

T

R104.7

$1

There is component at the current position!

{ 1 )
| mense =

Prog
List

El

H ’StraightH Open ‘

Logic
output

€PL
output

DEL VL H - ‘

Vertical

Closed ‘
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7.3.9 Functional Module

Press the functional module button to access the operation interface shown as

below figure, and select the functional module needed.

B MainWindow

- O X

CHO z x
JOG \Machine| SET | PROG | MAINT‘
e LDNC SET RST LDP —
TMRB STMR CTR CTRC CTUD iEND
1END 2END MP LBL CALL sp
SPE RETN LOOP NEXT ACMP ACVT
ADD ALARM ALT ASSEM AXISEN AXMOVING
AXISHOM2 AXISLMF2 AXISLOCK AXISMODE AXISMOVE AXISMVTO
AXISNLMT AXISRDY AXISPLMT BMOV CHANSW CMP i
cop COIN cveL CYCLED DEC DECO
DESYN DISAS DIV DRYRUN ENCO ESCBLK
EVENT FEEDOVRD FILT FMOV HEADSEN HOLD
HOLDLED HOMELED HOMERUN HOMERUN!1 HOMESW INC
JOGSW JOGVEL LT MACK MDGT MDI
MDST MGET MOV MPGSET MSTLOCK MUL >

Functional component name:

$1

Zero breakover

function
order set

help H

Lt

L ]

Then hit Enter to enter the selected functional module into the ladder diagram.

User can press the initial word of the component to select the relevant component.

B MainWindow \?IITET\I:\
e vo WGUN T @3 % 2020-05-05 20:22:08
f = nr | en | [ e ot
$10(510) wmiE B s B + =5 11:1332/1465 71I: 4
X0.1 R1.O 5
328 — | { ]
XEIRAL BOSIRE
RO.0 ¥4.2
1320 | )
IR
R1.0
330
HOMRL
X0.2 RO.1
31— | { )
VIERG: 1R
X0.3 RL1
szl = =
YEUIRE SRR
1333—|/}—COIN H o )
[
1334 %
51
2 =5 - s B BE ; bl '
K Hﬂi“ﬁ‘*u%ﬁ“%m“m Hmm”%”%“_‘”|

Press functional module button again to return to the interface of operation

modification.
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7.3.10 Return

"l_ ‘ Press “Return” to return to the previous operation interface.
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7.4 Edit Network

User can press the buttons listed in the below table to edit the ladder diagram.

[® | MainWindow

INIT PLC running Edit Unlock Search:Vague+Global Row: 4/1453 Column: 4
R230.5
1 { 1]
HEEIHT
R225.1
2 { 1 ]
E=: e
R66.0
3 {11
Ture
R64.0
. = (|
i
R232.1
5 {1 1
x108T
R227.1
[ {1
T
p32.1 R104.7
7— | { 1 ]
| memse =
$1
‘ = ‘ Insert delete ‘ insert select Copy Shear Paste delete ‘ = | ‘
{_ line line row network || network | network || network || network || :
Insert line

Insert line: insert a line before the cursor line

Delete line . .
Delete line: delete the cursor line

Insert column .
Insert column: insert a column before the cursor column

Select network
Select network: enlarge the area the cursor covers

Copy network

Copy network: copy the PLC the cursor covers
Paste network

Paste network: paste the PLC copied or cut
Cut network

Cut network: cut the PLC the cursor covers

Delete network
Delete network: delete the PLC the cursor covers
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7.4.1 Select Network

[ o | Move the cursor to the line that you want to select, press the functional button of
‘ =S ‘ Select Network, the selected line turns blue, and then press Select Network

again to select the next line of the current line. It is illustrated by the following
figure. You can perform the operations such as delete after selecting the line you

want.

T MainiWindow =
e NG 0 T @33 & 2020-05-06 08:46:32

EEE ey -

INIT ' PLCIETS fﬁﬁﬁgﬁ E?’E - ?%’-55] + 2F = 3/14é3 Fi1 i

$1
e B e Pt
‘ 1 Hﬁ)\”Hm‘Tll’ﬁwH R H R H R H R ‘ R ‘ M |

7.4.2 Delete Network
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Move the cursor to the line to be deleted, press “Select” button, the line turns
blue, then press “Delete” to delete this line.
EES P

O Before the deletion

B MainWindow =Er=]

47: 743/1463 1
R115.0 B
{ )

TEE2

R114.7 R221.4 R231.0 R114.6
- I

r
EEL ZEp T | BRERT M32ER:

R115.0 R2215
744 ¥

EE2  HlaEHET

- =
W L : |

[ mz
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(o] After the deletion

K MainWindow [ [@][=]
B WG 00 %' @33 % 2020-05-0608:55:06
@ == | mz | em | e [ & | vor|
ss(s) S5 mE B SW W+ o5 AULGOPEL
- Rli‘l.}; c™P | B187 R1135.0 ) 5
L S22
739 R26
R221.4 R23L.0 R114.6 R115.5
740 I 1]
=B g sT | BREINT M3 s ) e
R115.0 R221.5
741 ~
=2 WeegET E
R115.5 G3010.13
742 | ]
7 / Wl B=13
R114.7 R4.2 R23L.0 R114.6 R115.6
743 v - f
EE TEERT BHENT  M32BRE TIEFE S
R115.0
744 ¥
SEER &
R114.7 SEEIL
$1
e R e e - I
‘_ 1 H e H e H Rz H FEE H R H Rt H msE H b |
7.4.3 Move
e First move the cursor to the line to be moved, then press Select Network button,
e this line turns blue.
5] MainWindow [=lE]r=]

B O 5 @i 2000506050245
@ = EIEE] - A0

S6(S6) PLOEZIT  wiE AR wik il + 25 17: 959/1463 7I: 1
RS.4 R5.5 R1G02 | ~
954 | { 1 ]

(T
r 1T i
Hgms  BET#A TEESEE

955

as57

958 LS
R231.0 R103.5
959 MGET | 0 i
FEIRET BIEE
960 i
R231.0 BEREEIT
$1
e e e
=B H B H mais | @ | R H R H weE H ez H S H
' =] ' Press the functional button Paste Network to access the interface which is shown
= in the below figure, and the selected line disappears.
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R

™

=

=]

] MainWindow

[=[=]=]
o = x [ 2020-05-06 09:06:45

@ == l Ilmﬁ\m-lﬁﬁllnﬂml
S6(S6) B o+ 25 T 955/1459 71l: 1
R5.4 RS5.5 R160.3 i
954 —| } e
&0wEN ET#EA N=EERE
R103.5
955 MGET | 0 |
ERERT ‘TeE
956 s
R3.3 R103.5 RS 2 R103.6
957 {
BTN mTHeE #‘H?Mi T EeE
R103.6 R103.5 R108.5
] My TMRE | 50 {1 ][
TGRS mEs hEnsEs
a58 ¢
960 500
R231.0 BERET
$1
- B
\ 1 H BT H BT H N H ‘ %ﬂ H gE H EE I ﬂﬂm H =p|

Move the cursor to the target line, and press Paste to move the selected line to

the target line.

] MainWindow

G #a

S6(S6)
963 i
064 500
R5.4 R103.2 R153.0

065 MACK| 0

BREET  EEEA A= | TR
066 88

R231.0 R5.4 R103.3 R1531

a7 > MacK| o B

BRET  EDEA TEE [EJRERT
068 69
969

R231.0 FEEREENT

$1

I i ” B H BT H AT H

‘ =4
5]

B
P2

HRE
Pz

I B2 H =
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7.4.4 Copy

[ =5 Move the cursor to the position of the line that needs to be copied, then press the
== functional buttons Copy Network. See as below:
B MainWindow ===
Brc WU T €33 % 2020-05-06 09:13:06
@Eﬁﬂ] | mT | gE | B
S6(56) PLOZ G MBSt B B o+ 25
R103.2 R103.3 R29.0 R5.1 R153.0 R4.0 R122 R123 R160.0 R13.2
~ ~ < ~ ~
ey =R Bl OBEs  #@NEs  IEim DEEE TERE O0onE &7
R13.2
&7
R103.3 R103.2 R29.0 R5.1 R153.1 R4.0 R122 R123 R160.0 R13.3
e —r— — )
TEE EH EERE  IEES E7iEer  IEHE JIEEE JIERE 0J8HEE ET
R103.2 TIEH
$1
7 - - wE | o= || mw || omR || BB | ., |
K Hm””m*”HﬁM’”” i ‘ R ” R H = ” it H > |
EERE ' Move the cursor to the target line, and press the functional button of paste to
e paste the copied line.
| MainWindow = =] =]
e WM % €33 ®  2020-05-06 09:15:10
@%ﬁ] nz | o= | mr [ e | vor |
S6(56) PLGEST 498 B &Hit: B + £5 F7:944/1487 71I: 1
940 &
941 200
R103.2 R5.3 R160.0
942 —| | ban
=R E Pkl a7
R103.3
943
=R
i Ri3l (Rl?ﬂ.ﬂ] |:
=L E Dk g nnemE
R103.3
945
=R
R2310 R3.4 R103.2 R153.0 MACK| o
sl | |——1 — }—i
EEESMT Sl &S o pats:od | -
R103.2 7IEH
$1
7 = = BEE =i =4 Fals [ES = |
ERER I AR
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7.4.5 Paste Network

FhmE ‘ The functional button Paste Network has been applied in section 7.4.3 and
B ES) 7.4.4. Refer to the two sections for the detailed operations.
B MainWindow =@ =]
e NG L €33 % 2020-05-0609:15:10
@ﬁn iy - 5
56(56) PLCIET 48 AR S 7 944/1487 71 1
940 & 5
241 £LY
R103.2 R5.3 R160.0
242 | P el
=H FievaEliva TEHRE
R103.3
943
JEE
sas i |
paE=E] 073 onegE
R103.3
945
=R
- _R|231‘0 R5.4 R103.2 RISSHW’G—‘
EREET EHO#A TEH e ‘ -
R103.2 JIEH
$1
b - — R =il =i FaRE piillt=3 =
I 1 ”ﬁ)‘” H,W”Hﬁm ” e | 5 || ha | e H mis H » |
7.4.6 Insert Line
o As shown in the figure below, move the cursor to the next line of the line to be
AT ‘ inserted, press the functional button Insert Line, then the line is inserted. Note

that the line is generally inserted above the cursor line.

O  Before inserting,

5] MainWindow

O =

[o[=][=]

Bnc NN T @37 ®  2020-05-06 09:20:43

T | e | s

‘.ﬁiF“MDI]

S6(S6) =17 99iE REEN HE B + 25 17:984/1487 71: 1
R3.3 R102.5 R3.2 R1036 |~
seol— | ——| |/ € )
SN BIMEE 0EM TIHEERE
R103.6 R103.5 R108.5
g1l - TMRB | 50 s
THERE BIRsE HERSRE
082 g
983 2
R5.4 R103.5 R103.7
a4 il { | Y [
BEwl @D, BEs NEEE
R103.7 R103.5 R1086
Sl TMRB [ 51 e
NEaE  wiEs TERERE
986 J
R5.5 EI7JEEIA
$1
= 0 P
[ ) mor moe [ [ 32 [ 0 22 (28 (3 [ 1]
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O  After inserting

] MainWindow (== =]
(vl T 33 & 2020-05-06 09:21:06
O = M | eE | B | e | wo |
56(56) P RS BRI B 8« =5 7:984/1488 7: 1
R3.3 R103.5 R3.2 R103.6 15
930 I { ]
BIET  BIEE OEMT THEEs
R103.6 R103.5 R108.5
ogt| | HTMRB 50 i
TnEEE  SEE HREEEEE

500

983

occ I C

R3.5 R3.4 R103.5 R103.7
95— |—— - — | { )
BEwss @A BRE ERE
R103.7 R103.5 R108.6
o i TMRB | 51 £
TEEE  BIRE | Vi -
$1
- . oo
& o [ [wo [ (2 [ 2 32|
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7.4.7 Insert Column

The functional button of Insert Column is in contrast to Insert Line where the column is added before
the cursor column, as shown in the figure below, press the functional button of Insert Column, then a
new column is added before the cursor column.

O Before adding

T MainWindow [=[E][=]
fe TR 0 @fa % 202005-0609:3352
M = Earar - s
$6(S6) PLCEGT  4wiS ARH Bt &+ 25 17: 985/1488 51 1
R3.3 R103.5 R3.2 R103.6 o
930 [ )
BE RS W05 RS
R103.6 R103.5 R108.5
sl T™MRB[ 50 i
THERS BRS HRERTEE
982 L
983 200
934 B
R5.4 R103.5 R103.7
985 & I
EwA  HORA  BES =EEsE
R103.7 R103.5 R108.6
sss| |~ TMRB [ 51 T
=itE BEsE | T=ieERs .
RS.5 ETIHEHA
$1
2 - - T =4l ] Halk [T23 i
Lt H a1 A
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(o) After adding

] MainWindow [=l==]
Bnc WG T &30 x  2020-05-0609:34:22
@ = 3
S6(S6) PLIGET iR AR = W o+ 25 47: 985/1488 Fl: 2
R3.3 R103.5 R3.2 R103.6 5
I e I e (o)
TR  BORE 06 TIHAEES
- 471236 R103.5 TMRB | 50 ’ngB‘S |
TSRS BEIRS RS R
982 o
983 30
984 [
R5.4 R103.5 R103.7
985 ~ I )
BEwA SO, BOES TEEE
- _I(llgl? R103.5 TMRB | 51 ngﬁ‘é ]
EEE Bus ‘ Hﬁﬁ@ﬁg;
RS.S ETIHA
$1
> = = BEE =il -Ci7)| HERE S = |
I i H B H i H gz H R | R H Fe H R H R H = ‘
7.4.8 Return
1_ Press the functional button of Return to back to the previous interface.
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7.4.9 Update Modification

EE After the ladder diagram is compiled, the current ladder diagram will be loaded into the
s current ladder diagram after pressing the Update Modification function key after checking.
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7.4.10 Undo modification

[ EE
‘ e After editing the ladder diagram, if you need to edit again, you can press this
function key to cancel the editing operation of the ladder diagram.
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7.5 Return

1_ ‘ Press the functional button of Return, to return to the diagnosis interface.
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8 Instruction on PLC Development

Environment

This chapter includes:

7.1 Overview

7.2 Installation of Development Environment
7.3 Development Environment Interface

7.4 Development Environment Operation
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8.1 Overview

HNC-LADDER-WIN Numerical Ladder Diagram Programming Software is a
latest software of PLC program development environment for Series HNCS system.
This software runs on Windows XP operating system, and can easily set up ladder
diagrams by visual graph programming. It is compatible with various of PLC
languages that are compliant to IEC61131-3 international standard, and is a simple,
efficient, and reliable PLC development tool.
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8.2 Installation of Development Environment

Take the full installation of ladder diagram development environment from the
CD-ROM under the Chinese version of WindowsXP as an example to illustrate

the installation of the ladder diagram development environment
(1) Boot into Chinese WindowsXP.

(2) Place the disk of ladder diagram development environment in the CD-ROM
drive.

(3) Double click Setup.exe file under the directory of HCNC ladder diagram, the

installation program may run automatically, and then the installation wizard

appears.

InstallShield ¥Wizard

3 toch s B S Installshield (R) @&, THE
@ T RERERETEEER. HEE.

(4) The greeting window appears after the installation wizard interface.

InstallShield Wizard g]

i IR EpEFEHEE InstallShield

Tizard

InstallShieldly) Wizard FEITHA PSS g
TR E. SEHE, BEE CT—5" .

(5) Click “Next (N)”, and the selection dialog displays on the screen.
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InstallShield Wizard

R H i
PR R e R & \g’

FRARFAEE LTI R Paey Lop R E.
EIRE NI, FRE T8 . EREREETHR, FRE CHE”

- PURIEEH I .
- B R -
CihProgram FileshHEch BT\ S chilinoiem B B @)

(rs@[Foray] o BE |

(6) After doing some necessary modifications to the installation path on the
selection dialog, click “Next(N)”.

InstallShield Wizard
RS

TR E R IEEINTAME R AR,

E#®%E

] 1%

(7) Then the formal installation starts, with the above displaying on the screen.

InstallShield Wizard
InstallShield Wizard 55

AR oo T EAL P PR .

(8) After the installation is complete, the installation completion prompt box
appears.
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8.3 Development Environment Interface

Menu

File

Edit

Development Environment of ladder diagram is divided into four parts: menu,

ladder diagram, statement list, and symbol table.

The bar at the top of the development environment is called menu, where every

pulldown menus of ladder diagram interface are listed. Clicking a menu item shows

the command options in the pulldown menu. Click a command to handle relevant

operation.

There are six items in the development environment menu: file, view, tool, window,

and help, which are discussed in the following:

The “File” menu contains the command items working on files, which mainly

provide operations on files of ladder diagram with user.

New This item is for creating a new project.

Open This item is to open an existing dft file.

Save This item is for saving files of current window as dft files.

Save as The function of this item likes “save ladder diagram” item,
which is to save opened files, and the difference is that
this item is to save the opened files with new names.

Close This item is for closing current ladder diagram interface.

Load dit file

This item is for opening existing dit files.

Print

This item is for printing current window contents.

Print preview

This item is for previewing print effect.

Print setup

This item is to set printing parameters.

Exit

When you select this item, the program exits.

The “Edit” menu contains rapid operations of copy, paste and the like, of which

the purpose is to improve the efficiency of writing the ladder diagram.

Cut Cut string and element.

Copy Copy string and element

Paste Paste string and element

Insert row Insert a row at the current cursor location
Delete row Delete the row which the current cursor locates.
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View
“View” menu is to control the subwindow displaying in the main window.
Ladder To open (close) ladder diagram view.
diagram
Statement list | To open (close) statement list view.
Symbol table To open (close) symbol table view.
Primitive tree | To open (close) primitive tree view on the left.
Message box To open (close) message box at the bottom.
Toolbar To open (close) toolbar.
Status bar To open (close) status bar.
Tool
The function of “Tool” menu is to find/replace.
Find To search the specified string.
Find next To continue to search the specified string.
Replace To replace the specified string.
Window
“Window” menu is used to open each window.
Overlap To arrange subwindows in overlap.
Tile To arrange subwindows in tiling.
REG To display symbol table window.
STL To display statement list window.
LADDER To display ladder diagram window.
Help

About NEWPLC: to display the software version.

Ladder Diagram Interface

Four parts including toolbar, primitive tree, edit window, and message box are in
the ladder diagram window.

Toolbar and primitive tree can dock freely, that means, they can be put on any of
the four side walls of the main window. Toolbar can be located anywhere on the
desktop.
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BAERSERIER - [LU0EK] ;@E

D=1 #8050 BAL HRD IR -

DEUADA S~ ¥ 7 &t
T Toolbar

= | At A e e fok Ak O s ey [ aen el
S o e e

A

Edit box

|

Message

hox

I

3

Toolbar

There are two toolbars including action bar and component bar, in the ladder
diagram interface.

(1) Action bar is used to manipulate new files quickly, such as zooming, undo,
redo, and so on.

D&M A8 «s w2 8

(2) Component bar is used to fast add the basic input/output cell and select
function module.

= | Atk E A Aok ok O 0 0 <0 [
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Primitive Tree

Primitive tree is used to seletct function module. Double-clicking the icon can
expand and collapse the instruction tree. Select the instruction icon needed from
the instruction tree.

£ | =xame
O | =rrs | -7l
+1] itz | -II-
| et I -l/l-
Fo | Tieiss = -Ipl-
| -nj-
—| -icl-
=1 -IRI-
) )
() -o()
) R)
=) 4s)

O | =mis

1] it

Edit Window

Edit window is for displaying and editing the ladder diagram. The area between
the left busbar and the right busbar is the editing domain of the ladder diagram, the
row number you are currently editing displays on the left of the left busbar, and the
comments to the meaning of output status for the current line displays on the right

of the right busbar.
R0
i {04 BORETAR, RLEE
HERE
L
o {0 L, RLEEE
MR
RI003
o {0 ZHREH, RU¥IH
HRRE
RI004 e
a5 {0} L BT
EAIEE
RIO0S
2% {04 BT, RiEHEA
EHAE
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Message Box

While the ladder diagram is being compiled, if the statement error and
syntax error which can be recognized may appear in the message box, then a
message box is needed to display the errors in the conversion and output.

x 775 57 T TEEE
175 Ba : TS
715 Bz ¢ TEEEAEE

Statement List Interface

Toolbar and edit window are in the statement list interface.

Bxrvy o 560 §0m b =1 R
A5 488 < 7 W
AND R3. 1
AND X4. 5
AND X5.0
ANT X4.7
ANI R10.1
ouT Y4. 6
LD R39.6
OR R39. 7
OR R40.0
OR R41. 2
OR R41. 4
OR R41.6
LDP 5.3
OR R71.7
ANB
AND Y36. 3
ouT R71.7
LD Y36. 3
AND R39.6
e T o - nF

Toolbar
An operation toolbar is in the statement list interface.
—T :i. ) ':.‘ I_..-Q " &
Do lAad «s w7 &4
Edit Window

Edit window is for displaying and editing statement list, and can judge the
current row when the statement list is being edited.

X LBL X3

276



HNC-8 PLC Programming Manual 8 Instruction on PLC development Environment

Symbol List Interface

Symbol names and comments of relevant addresses can be defined in symbol list

interface.

SEIRBYEHE LY

LEELCE]
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ERERE
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1
L
H
H

28

FEEET
&
2

Selection box for register is on the left of edit window of the symbol list, and
edit box for register is on the right.

The edit box for register includes number, address, symbol name and comments.

® Number: automatically generate the number of the current symbol name in
all the symbol names.

®  Address: the specified address.
® Symbol name: the symbol name corresponding to the specified address.

® Comments: the comments corresponding to the specified address.
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8.4 Development Environment Operation

Before editing PLC, first define the symbol name for the address to be used, and
annotate the address, then edit PLC in the way of ladder diagram or statement
list.

Symbol List Operation

Symbol list is used to define the symbol name for the specified address, and
annotate the address.

Add Symbol List

Here in X10.0 (the positive limit direction of X axis) as an example to introduce.

X10.0 is in X register. Select X register in the selection box of register. X10.0 is
in X000-X0049.

regster regster
- MR -
XO000-X0049 A0000-X0044
XO0sS0-X0099 XOOS0-X00a9
X0100-X0149 XO100-X0149
X0150-X0199 XO0150-¥0199
X0ZO00-X0Z249 A0200-¥0249
XOZ50-X0299 XOZ50-X0299
KOF00-X0349 XO300-X0349
X0350-X0399 XO350-X0399
XO400-X0449 XO400-¥0449
A0450-30499 X0450-¥0499
XOS00-X0511 X0S00-¥0511

][] [ ] ]
=N AN ]
o = B
== B A

All the register bits and points from X0000 and X0049 may appear in the edit
box of register.

278



HNC-8 PLC Programming Manual 8 Instruction on PLC development Environment

#e [ Ak | _#88 | i3] [
0
0.0
0.1
0.2
0.3
0.4
0.5
.6
0.7
il
.o
1
0.z
0.3
0.4
0.5
.6
AT
e
¥2.0
¥z
¥z.2
pe]
¥2.4
X5
¥2.6
e
¥3
%30
¥l
0.2
¥3.3
¥3.4

Click “Symbol name” item at the X10.0 row three times, then the edit box pops up.

=S [ Hihk [ =45 | e g2 [

]
b bt bt bl bl
BN PN

X10.
X10.
X10.,
X10.
X111
X11.
X1l
X1l
X1l
X1l
X11.
X1l
X1l
X1z

X1z,
X1z,
X1z,

R e RV o R ] SR AE N =O

M0

Type “positive X limit”, and hit Enter button.

After typing the symbol name, annotate the address. The edit box will pop up, with
the three-click on the “comments” item at the X10.0 row.
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FHS | Hibt = | B
x9.2
%9.3
%9 4
%9.5
X9.6
X9.7T
x10
0 110.0 IERR{E C ]
%10.1
110.2
%10.3
X10.4
110.5
110.8
X10.7
111
X11.0
X11.1

LER )

Type “positive X limit, active high” in the edit box, and hit Enter button.

e | Huit | HEE | T8
1o
103
104
1.5
106
T
ol
0 110.0 TIEFR{Y KFRR(Y » SR
1101
102
110.3
110.4
110.5
110.8
0.7
1
1110
1111

Then defining of the symbol name of X10, and annotating of X10.0 are complete.

Delete Symbol List

When the symbol name and comments of X10.0 are not needed, delete them.

Select “X10.0” in the column of address, and hit Delete button, to delete X10.0
from the list.
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RS | HidE | HSE | b

a XIEPR{E YIEFRf , BAETFRA
110,
110,
110,
10,
110,
110,
x10,
111
XL
x1L,
111,
XL

= TN & 0 R -

RV o N
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Ladder Diagram Operation

The ladder diagram is composed of rows which themselves have up to 10 cells.
Inserting Component

Inserting components can be separated into two types: inserting basic
components and inserting functional components.

O Inserting basic components

(1) When you want to insert basic component, first select a position on the
ladder diagram.

' [

(2) Click the basic component to be inserted on the toolbar.

— | A F A AE AR ok 4t O <0 0 <) T e o
2
| <] =

(3) Then the basic component is inserted in the ladder diagram.

1 — -

O Inserting functional components

(1) Select the functional components needed from the primitive tree.

i, IS
O | =i
s
ﬁ STHR
i, i
ﬂ TRl
Fo | Thikis s
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Or select it from the selection box of component on the toolbar.

— | AtEAF A4 APE AFE doF 4t <) <00 <0 =) | ] R -
z STHR :
= CTR
< mme o
= CTUD
g{ ErER IEND
1END
;lj THED ! I/2END
- ;]j‘ STHR C ¢ _
omponen
1 s 2 b P S
15 bt x| torary §E$N
— - ; e
200
ALARM
AT
4 AXISEN
AXISLMF2 v

(2) Double-left click the ladder diagram, then the functional component is

inserted.
1 —TMRE| O -
2 o
3 o
Deleting Component

Select the component to be deleted in the ladder diagram, and hit Delete button
to delete it.
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Deleting Multi-row

Select the rows needed to be deleted. (Drag the mouse to select the area to be
deleted)

Hit Delete button to delete the selected area.
Cutting, Copying and Pasting Component

First select a component in the ladder diagram.

:

Then choose “Cut” or “Copy” in the “Edit” menu. Or right-click the component
to be cut or copied, and select “Cut” or “Copy”.

O The first way

I8@®

BT (T) Ctr
41 C) cirlic
EEMG(B) Crl+v

#HAFT  CtrltInsert
HEET CirltDelete

O The second way

Cut
Copy
Baste

AT
HiRsT

284



HNC-8 PLC Programming Manual 8 Instruction on PLC development Enviroment

At last, paste the component on other locations.

Cutting, Copying and Pasting Multi-row

The first step: drag the mouse to select the rows to be cut or copied.

3
Fah

The second step: click “Cut” or “Paste” in the menu. Or right-click the

component to be cut or copied, and click “Cut” or “Paste”.

H5E W)
BHTT) Ctrlty
il C) CtrlicC
HHME (F) Crrlev

I8@

#HAT  CtrltInsert
HEET CirltDelete

The third step: select somewhere on the ladder diagram.

2

L Ctrl+X
4 T
HMGE)  Cirl+y

W33
{

\
25%0T

¢
THIEEE

W33
{

25547
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The forth step: Click “Paste”
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WIT
2 {
EHEER
R0.2
g ¢ H
Fah
R59.0 R59.0
T — {
£ wE
R59.0
5 /
FE
Y313
5 (
25%4T
Insert Row
A row can be inserted before the position selected in the ladder diagram
R0.2
g ¢ H
Fzh
R59.0 R59.0
¢ H m— (
EE BT Cirl+d EH
Rsan SHIC) Crrldc
s 7 R
FE
1 Ctrl+Inzert Y313
2 MEETT  CtrltDelete
25%4T
Delete Row
Can delete a row selected in the diagram.
RO.2
g C H
Fah
R59.0 R59.0
4 _| : I (
EE BHIT) Crldr FH
e EHIC) Ctrlc
s 4 7 HIEE)  Ctrl+y
-4
CtrltInzert vt 3
B Ctrltlelete
25T
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Undo

K

Using this button on the toolbar to undo the previous operations

Redo

Select this button on the toolbar to recover the undone operations.

Conversion

4 Using this button to convert the current ladder diagram to the corresponding
statement list. If there are errors in the ladder diagram, the message box
showing error information will pop up.

Output

Using this button to convert the current ladder diagram to the corresponding
statement list, and output the plc.dit file (execution file of ladder diagram). If
there are errors in the ladder diagram, the message box showing error
information will pop up.

Statement List Operation

Edit
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In the statement list, type characters directly to edit the statement list.

[ AEREEI I — [STL]

Hxkhe #60 S50 820 BHO
1d x0.0

After a line of statement has been typed and the cursor is moved away, the
system will check and arrange the line.

e AEh eI B - [STL]

Hrte sEe =50 FO0 #W
OM ARG as |8 2 e
LD X0. 0

If there are errors in this line, the statement list will annotate the errors.

e fEh R B - [STLI

Exto s80 s80 800 EHO
DEfiadaas 8 2 %
X 1d x0.

Cut, Copy and Paste

Use the mouse to drag on the statement list, to select some statements.
e deth e e — [STL]
e mEe T BO0W #He

DfiBaes e 2

OuT Y31.3

Then use Cut, Copy and Paste in the menu, to work accordingly.
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Conversion
4 Select this button on the toolbar, to convert the current statement list to the
corresponding ladder diagram.
Output
H Hit this button on the toolbar to convert the current ladder diagram to the

corresponding statement list, and output the plc.dit file (execution file of ladder

diagram).
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Appendix A

O Panel of 818A lathe system
0 1 2 3 4 5 6 7
Internal/
Singl . Reference | Chuck
ingle ncrement i
X480 | Auto £ JOG pont return release/ External Dry run
block . clamping
clamping
Tailstock
) loosening/ Manual
<81 Block Optional MST Machine Hydraulic | Feed hold |
i ; too
skip stop Lock Lock tightening start i}
change
X482 —X x1 x10 x100 x1000 Lamp
Protective Fast Spindle Lubrication| Spindle
X483 | door —Z +Z Cooling
forward Jog upshift
Chip Chip ) )
Spindle Spindle Spindle
X484 | removal removal +X
()% stop CCW
Cw CCW
Spindle
Overtravel
X485 downshift
release
Cycle
X486 | Rapid traverse override Feed hold
start
X487 | Spindle override
X488 | Handwheel emergency stop, Handwheel axis selection, and Handwheel magnification
X489 | Feedrate override
X490
Incremental pulse per cycle by handwheel
X491 P perey Y
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O Panel of 818A milling system
0 1 2 3 4 5 6 7
X480 Tool change | Tool
Single Increment | Reference permission clamping
Auto JOG Dry run
block position
return
X481 Z-axis Machine Protective Lamp Manual
Block Optiona Feed hold
lock Lock door tool
skip 1 stop o
change
X482 | +4 +Z —Y x1 x10 x100 x1000 Fl1
X483 | F2 +X Fast —X Spindle Spindle Spindle Cooling
forward orientation Jog brake
X484 | F3 F4 +Y —Z —4 Spindle Spindle Spindle
CW stop CCW
X485 | Lubrication Overtravel
release
X486 Cycle
Rapid traverse override Feed hold
start
X487 | Spindle override
X488 | Handwheel emergency stop, Handwheel axis selection and Handwheel magnification
X489 | Feedrate override
X490 | Incremental pulse per cycle for handwheel
X491
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O Panel of 818B lathe system

0 1 2 3 4 5 6 7
X480 Chuck Tailstock
Auto Single 10G Increment | Reference | clamping loosening | Dry
block position /tightening | run
return
X481 Center Tailstock Feed Manual
Block Optional MST Machine rest joint hold I tool
skip stop Lock Lock change
X482 0% 25% Spindle Spindle Spindle
CW stop CCW
X483 | Lamp +C —Y 50% 100% Spindle Spindle
Jog upshift
X484 | Spindle Protective —X Fast +X F1 F2 Cooling
downshift door forward
X485 | Lubrication | Hydraulic Auto +Y —C F3 F4
start power off
X486 | Chip Chip Chip Overtravel
removal removal removal release Cycle Feed hold
()% stop CCW sart
X487 | Spindle override
X488 | Handwheel emergency stop, Handwheel axis selection, and Handwheel magnification
X489 | Feedrate override
X490 | Incremental pulse per cycle for handwheel
X491

293




HNC-8-PLC Zmi2i% AR+ I 2
O Panel of 818B milling system
0 1 2 3 4 5 6 7
X480 Tool change | Tool clamping | Dry run
Single Increment | Reference | permission
Auto JOG
block position
return
X481 Z- Machine Magazine Magazine
Block Optional
. axis Lock CwW CCW
skip stop
lock
X482 | X Y z 0% 25% Spindle Spindle Spindle
CcwW stop CCW
X483 | Lamp A B C 50% 100% Spindle Spindle
orientation Jog
X484 | Spindle Protective 7 8 9 F1 F2 Cooling
brake door
X485 | Lubrication| Chip Auto — Fast + F3 F4
blowing power off forward
X486 | Chip Chip Chip Overtravel
Cycle
removal removal remova | release Feed hold
start
CwW stop 1CCW
X487 | Spindle override
X488 | Handwheel emergency stop, Handwheel axis selection, and Handwheel magnification
X489 | Feedrate override
X490 | Incremental pulse per cycle for handwheel
X491
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