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e Basic explanation
Thank you for purchasing Xinje XD/XL series PLC.
This manual mainly introduces XD/XL series PLC instructions.
Please read this manual carefully before using and wire after understanding the content.
About software and programming instructions, please refer to related manuals.
Please hand this manual over to operation users.

e Notices for users
Only experienced operator can wire the plc. If any problem, please contact our technical
department.
The listed examples are used to help users to understand, so it may not act.
Please conform that PLC specifications and principles are suitable when connect PLC to
other products. Please conform safety of PLC and machines by yourself when use the PLC.
Machines may be damaged by PLC errors.

e Responsibility declaration
The manual content has been checked carefully, however, mistakes may happen.
We often check the manual and will correct the problems in subsequent version. Welcome to
offer advices to us.
Excuse us that we will not inform you if manual is changed.

e Contact information
If you have any problem about products, please contact the agent or Xinje company.
Tel: 0086 510-85134136 85123803
Fax: 0086 510-85111290
Address: Building 7 fourth floor, No.100, Dicui Rd, Wuxi, China.
Code : 214072

~

Do not copy or use manual without written permission. Offenders should be responsible

WUXI XINJE ELECTRIC CO., LTD. copyrights

for losses. Please keep all copyrights of our company including practical modules,
designed patents and copyrights mentioned in register.
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1 Programming Summary

XD/XL series PLC accept the signal and execute the program in the controller, to fulfill the
requirements of the users. This chapter introduces the PLC features, two kinds of
programming language and etc.

1-1 PLC Features

Programming Language

XD/XL series PLC support two kinds of program language, instruction and ladder chart, the
two kinds of language can convert to each other.

Security of the Program

To avoid the stolen or wrong modifying of user program, we encrypt the program. When
uploading the encrypted program, it will check in the form of password. This can protect the
user copyright; meanwhile, it limits the downloading, to avoid change program by mistake.
XD/XL series added new register FS. (For different XD/XL models, please check the Data
monitor in XDPpro software for FS register range, common range is FS0~FS47). FS value
can be modified but cannot be read through Modbus instruction. FS cannot be compared to
register but only constant in XDPpro software. The value cannot be read. FS is used to protect
the user’s copyright. The register D, HD... can replace by FS.

Program comments

When the user program is too long, the comments of program and soft components are
necessary in order to change the program easily later.

Offset Function

Add offset appendix (like X3[D100], M10[D100], DO[D100]) after coils, data registers can
make indirect addressing. For example, when D100=9, X3[D100]=X[3+9]=X14;
M10[D100]=M19, DO[D100]=D9

Rich Basic Functions

XD/XL series PLC has enough basic instructions including basic sequential control, data
moving and comparing, arithmetic operation, logic control, data loop and shift etc.

XD/XL series PLC also support interruption, high speed pulse, frequency testing, precise time,
PID control and so on.

C Language Function Block

XD/XL series PLC support C language; users can call the C program in ladder chart. This
function improves the programming efficiency.
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Stop PLC whenreboot

XD/XL series PLC support “Stop PLC when reboot” function. When there is a serious
problem during PLC running, this method can stop all output immediately. Besides, if the
COM port parameters are changed by mistake, this function can help PLC connect to the PC.

Communication Function

XD/XL series PLC has many communication modes, such as Modbus-RTU, Modbus-ASCII.
When the COM port parameters are changed, the new parameters will be valid immediately
without restarting the PLC.

Wait time can be added before Modbus instructions.

1-2 Programming Language

1-2-1 Type
XD/XL series PLC support two types of programming language:

Instruction

Make the program with instructions directly, such as “LD”, “AND”, “OUT” etc. This is the
basic input form of the programs, but it’s hard to read and understand;

E.g.: step instruction operand
0 LD X000
1 OR Y005
2 ANI X002
3 ouT Y005
Ladder chart

Make sequential control graph with sequential control signal and soft components. This
method is called “Ladder chart”. This method uses coils and contactors to represent sequential
circuit. The ladder chart is easy to understand and can be used to monitor the PL.Cstatus
online.

E.g.

X0 X2

Y5

1-2-2 Alternation

The two kinds of programming language can be transformed to each other.

- V@
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1-3 Programming mode

Direct Input

The two kinds of programming language can be input directly in the editing window. The

ladder chart window has hint function which improves the programming efficiency greatly.

PLC1 - Ladder LS
X10
0 I { CALL PO H
T0 &S
4 =t
148000 0 Kioo
8 | ¢ 3
T0 i
|
13— |
3T S0
R

i
J%“J

Instruction Configuration

Some instruction is complicated to use, like pulse output, PID etc. XDPPro software has the

configuration window for these special instructions. User just needs to input parameters in the

configuration window without remembering complicated instructions. The following window

is multi section pulse output.

multi section pulse cutput

| 55

Data start address: | DO

user params address:

D100

System params:

K1 Output:

Y0

Mode: relative =

Start execute section count:

: Add Delete | Upwards Downwards

frequence

used space:

pulze count

wait conditien

walt regizter

Jump register

| Read From PLC | | Wite To PLC | |

0K

| [ concel |

For the details of instruction configuration, please refer to XD/XL series PLC user manual

[ software part] .
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2 Soft Component Function

In chapter 1, we briefly introduce the programming language. However, the most important
element in a program is the operands. These elements include the relays and registers. In this
chapter, we will describe the functions and using methods of these relays and registers.

2-1 Summary of the Soft Components

There are many relays, timers and counters inside PLC. They all have countless NO
(Normally ON) and NC (Normally Closed) contactors. Connect these contactors with the
coils will make a sequential control circuit. Next we will introduce these soft components.

Input Relay (X)

e The functions of input relays
The input relays are used to receive the external ON/OFF signal, the sign is X.

e Address AssignmentPrinciple

» In each basic unit, X address is in the form of octal, such as X0~X7, X10~X17 ...

» The extension module address:module 1 starts from X10000, module 2 starts from
X10100...XD1/XD2/XL1 cannot support extension module. Up to 10extension modules
can be connected to the XD3/XL3main unit.
XD5/XDM/XDC/XD5SE/XDME/XDH/XL5/XL5SE/XLME can connect 16 extension
modules.

» Extension BD board: BD 1 starts from X20000;The 24-32 points PLC can connect one
extended BD board and the 48-60 points PLC can connect two extended BD boards. (16-
point PLC does not support extended BD board, XL/XDH series does not support
extended BD board.)

» The address number of the left extended ED module, starting from X30000 according to
octal system, XD/XL series PLC supports a left extended /O ED module. (XDH cannot
support ED module)

e Using notes

The digital filter is used in the input filter of the input relay. Users can change the filter
parameters by setting the special register SFDO, default value is 10ms, modification range: 0
~ 1000ms.

There are enough input relays in the PLC. The input relay whose address is more than input
points can be seemed to auxiliary relay.

Output Relay (Y)

e Function of the output relays
Output relays are the interface to drive the external loads, the sign is Y;

e Address Assignment Principle
In each basic unit, Y address is in the form of octal, such as YO~Y7, Y10~Y17 ...
The extension module address: module 1 starts from Y 10000, module 2 starts from Y10100...
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XD1/XD2/XL1 does not support extension modules, XD3/XL3 can accept 10 extension
modules, XD5/XDM/XDC/XDSE/XDME/XDH/XL5/XLSE/XLME can accept 16 extension
modules.

Expanding the address number of BD board, starting from X20000 according to octal system,
24-32 points PLC can extend one BD board, 48-60 points PLC can extend two BD boards.
(16-point PLC does not support extended BD board, XL/XDH series does not support
extended BD board.)

The address number of the left extended ED module, starting from Y30000 according to octal
system, XD/XL series PLC supports a left extended input and output ED module. (XDH
cannot support ED module)

Using notes
There are enough output relays in the PLC. The output relay whose address is more than
output points can be seemed to auxiliary relay.

Auxiliary Relays (M, HM)

e Function of Auxiliary Relays
Auxiliary relays is internal relays of PLC, the sign is M and HM;
e  Address assignment principle
In basic units, assign the auxiliary address in decimal form
e Using notes
This type of relays are different from the input/output relays, they can’t drive external load
and receive external signal, but only be used in the program;
Retentive relays can keep its ON/OFF status when PLC power OFF;

Status Relays (S, HS)

e Function of status relays
Used as relays in Ladder, the sign is S, HS.
e  Address assignment principle
In basic units, assign the address in decimalform.
e Using notes
If it is not used as operation number, they can be used as auxiliary relays, programming as
normal contactors/coils. Besides, they can be used as signal alarms, for external diagnose.

Timer (T, HT)

e Function of the timers
Timers are used to accumulate the time pulse like Ims, 10ms, 100ms etc. when reach the set
value, the output contactors acts, represent sign is T and HT.

e  Address assignment principle
In basic units, assign the timer address in decimal form. Please refer to chapter 2-2 for details.

e Time pulse

15



There are three timer pulses: 1ms, 10ms, and 100ms. For example, 10ms means accumulate
10ms pulses.

e Accumulation/not accumulation
The timer has two modes: accumulation timer means even the timer drive coil is OFF, the
timer will still keep the current value; while the not accumulation timer means when the
accumulation value reaches the set value, the output acts, the accumulation value reset to 0.

Counter (C, HC)

According to different application purposes, the counters contain different types:
e For internal counting (for general using/power off retentive usage)
16 bits counter: for increment count, the count range is 1~32,767
32 bits counter: for increment count, the count range is 1~2,147,483,647
These counters are for PLC internal signal. The response speed is one scan cycle or longer.
e For High Speed Counting (Power-off retentive)
32 bits counter: the count range is -2,147,483,648~ +2,147,483,647
(Single phase increment count, AB phase count). For special input terminals.
The high speed counterwill not be affected by PLC scanning period. For increment mode, it
can count max 80KHz pulses; for AB phase mode, it can count max S0KHz pulses.
e  Address assignment principle
In basic units, assign the timer address in decimal form.

Data Register (D, HD)

e Function of Data Registers
Data Registers are used to store data, the sign is D and HD.
e  Address assignment principle
The data registers in XD/XL series PLC arel6 bits (the highest bit is sign bit), combine two
data registers together is for32 bits (the highest bit is sign bit) data processing.
e Using notes
Same to other soft components, data registers also have common type and power-off retentive

type.

FlashROM Register (FD)

e Function of FlashROM registers
FlashROM registers are used to store data, the sign is FD.

e  Address assignment principle
In basic units, FlashROM registers address is in form of decimal;

o Using notes
Even the battery powered off, this area can remember the data. So this area can store
important parameters. FlashROM can be writen for about 1,000,000 times, and it takes
timewhen writing. Frequently writing can cause permanent damage for FD.
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Special secret Register (FS)

e  The Function of Secret Register
A part of the FlashROM register is used to store data in soft components, which are
represented by the symbol FS. The values in the FS register can be written but can not be read,
so they can be used to protect the intellectual property rights of users.

e Address Allocation Principle

In the basic unit, FS registers are addressed in decimal numbers.

e Since the number of FS registers of different types of PLC may be different, please refer
to the "PLC Initial Settings" shown in the online PLC software, generally FS0-FS47.

e Attention Points in Use

The storage area can remember data even if the battery is powered down, so it can be used to
store important process parameters. FS can be written about 1,000,000 times, and it takes
more time to write each time. Frequent writing will cause permanent damage to FS, so it is
not recommended that users write frequently. When using MOV instruction to transmit data
to FS, the rising edge is valid.

e The value of the soft element can be set arbitrarily in the FS register, but the value of the
register can not be read (always returned to 0); and it can not be compared with the
register in the PLC software, only with the constant, so the actual value of the register can
not be read.

Constant (B) (K) (H)

B means Binary, K represents Decimal, H represents Hexadecimal. They are used to set
timers and counters value, or operands of application instructions. For example hex FF will
be HFF.

2-2 Structure of Soft Components

2-2-1 Structure of Memory

In XD/XL series PLC, there are many registers. Besides D, HD, FlashROM registers, we can
also combine bit to register.

Data Register D, HD,FD

For common use, 16 bits

For common use,32 bits (combine two continuous 16-bits registers)

For common use,64 bits (combine two 32-bit registers, but addresses must be consecutive).
For power off retentive use, cannot modify the retentive range

For special use, occupied by the system, can’t be used to common instruction parameters
For offset use (indirect assignment)

Form: Dn[Dm], HDn[Dm], Xn[Dm] , Yn[Dm] , Mn[Dm)], etc.
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HSI\TAQ{ Mov | ko | Do |
J{?}Z—{MOV‘KS‘DO‘

HSML—{ MOV | D100} | D100 |

When D0=0, D100=D10, YO0 is ON.

When M2 turns from OFF to ON, D0=5, then D100=D15, Y5 is ON.

Therein, D10[D0]=D[10+D0], YO[D0]=Y[0+DO0].

The word offset combined by bit: DXn[Dm] represents DX[n+Dm].

The soft components with offset, the offset can represent by soft component D, HD.

Timer T, HT/Counter C, HC

For common usage,16 bits, represent the current value of timer/counter;

For common usage,32 bits, (combine two continuous16 bits registers)

To represent them, just use the letter+address method, such as T10, C11, HT10, HC11.
E.g.

X0
—AF——— TMR ‘ T11 ‘ K99 ‘KIOO‘
—]\&[}0—{ MOV ‘ T ‘ DO ‘

In the above example, MOV T11 D0, T11 represents word register;

LD T11, T11 represents bit register.

FlashROM Register FD

For power off retentive usage,16 bits
For power off retentive usage,32 bits, (combine two continuous16 bits registers)
For special usage, occupied by the system, can’t be used as common instruction parameters

Register combined by bits

For common usage,16 bits, (combinel6 bits)

The soft components which can be combined to words are: X, Y, M, S, T, C, HM, HS, HT,
HC.

Format: add “D” in front of soft components, like DM 10, represents a 16-bits register from
M10~M25 .

Getl6 bits beginning from DXn, cannot beyond the soft components range;

The word combined by bits cannot do bit addressing;

E.g.:
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HN%H Mov | Kai | Dvo |
HN%;{ Mov | K3 | Do |
HSMH MOV | DX2[D0] | DIO0 |

When MO changes from OFF to ON, the value in the word which is combined by YO~Y17
equals to 21, i.e. YO, Y2, Y4 become ON.

Before M1 activates, if D0=0, DX2[D0] represents a word combined by X2~X21.

If M1 changes from OFF to ON, D0=3, then DX2[DO0] represents a word combined by
X5~X24.

2-2-2 Structure of Bit Soft Components

Bit soft components include X, Y, M, S, T, C, HM, HS, HT, HC. Besides, the bit of the
register also can be used as bit sofst component.

Relay

Input Relay X, octal form

Output Relay Y, octal form

Auxiliary Relay M, HM, S, HS; decimal form

Auxiliary Relay T, HT, C, HC, decimal form. The represent method is same to registers, so
we need to judge if it’s word register or bit register according to the instruction.

The bit of register

Composed by bit of register, support register D

Represent method: Dn.m (0<m<15): for example D10.2 means the second bit of D10
The represent method of bit with offset: Dn[Dm].x

Bit of register can’t compose to word soft component again;

E.g.
DO}.4 @
5[]}31].4 @

DO0.4 means when the fourth bit of DO is 1, set YO ON.
D5[D1].4 means bit addressing with offset, if D1=5, then D5[D1] means the fourth bit of D10
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2-3 Soft Components List

2-3-1 Soft Components List
XD1 series PLC soft components list:

Name Range Points
10 I/O 16 I/O 241/0 321/0 10 | 16 | 24 | 32
X |Input points| X0~X4 | X0~X7 | X0~X13 | X0~X17 | 5 8 12 16
y | Queut | YOY4 v v | voovis | vooviz | O | ¥ | 12 ] 16
points
M Internal MO0~M7999 ' 8000
HM relay HMO0~HM959%*! _ 960
SM Special purpose SM0~SM2047%2 2048
S Flow S0~S1023 1024
HS HS0~HS127%! 128
T TO~T575 576
HT Timer |[HTO~HT95*! 96
ET Precise timer ETO~ET31 32
C C0~C575 576
HC | Counter [HCO~HC95%! 96
HSC High speed counter HSCO~HSC31 32
D D0~D7999 8000
HD Data |HDO~HD999*! 1000
SD | register [Special purpose SDO~SD2047 2048
HSD Special purpose HSDO~HSD499*?2 500
FD | FlashROM [FDO~FD5119 5120
SFD| register |Special purpose SFDO~SFD1999%2 2000
Special
FS secret  [FSO~FS47 48
register
ID*¢| Main body [[D0~ID99 100
QD*7 Main body [QD0~QD99 100
Special coil
of Sequence
SEM| block |SEMO~SEM31 32
instruction
WAIT
XD2 series PLC soft components list:
Range Points
Name
161/0 | 241/0 | 32 /O | 421/O | 481/0 | 60 /O |16|24|32[42|48|60
X | Input points [X0~X7X0~X15X0~X21X0~X27X0~X33[X0~X43| 8 |14]18[24|28|36
Y | Output points [YO~Y7YO~Y11]YO~Y15Y0~Y21[YO~Y23]YO~Y27 8 |10[14]18]20(24
X |mput points** X20000~X20077(#1 expans@onBD) 128
X20100~X20177(#2 expansionBD)
v Output  [Y20000~Y20077(#1 expansionBD) 128
points®*  [Y20100~Y20177(#2 expansionBD)
X |Input points**[X30000~X30077(#1 expansionED) 64
y | OMPUL T y30000~Y30077(#1 expansionED) o4
points”*
M | Internal relay M0~M7999 8000
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HM HMO0~HM959*! 960
SM Special purposeSM0~SM2047*2 2048
S Flow S0~S1023 1024
HS HSO~HS127%! 128
T TO~TS575 576
HT Timer HTO~HT95*! 96
ET PPrecise timer ETO~ET31 32
C CO~C575 576
HC Counter [HCO~HC95*! 96
HSC High speed counter HSCO~HSC31 32
D ID0~D7999 8000
HD . HD0~HD999*! 1000
sp | Dataregister [g,¢ ol purposeSD0~SD2047 2048
HSD Special purposeHSDO~HSD499*2 500
FD | FlashROM [FDO~FD5119 5120
SFD| register  Special purposeSFDO~SFD1999%2 2000
FS Spqcial secret FS0-FS47 48
register
Main body [[D0~ID99 100
. 1D20000~ID20099(#1 expansionBD 200
1D/ expansion BD ID20100~ID20199E#2 exgansionBD;
expansion ED [[D30000~ID30099(#1 expansionED) 100
Main body |QD0~QD99 100
. D20000~QD20099(#1 expansionBD 200
QD™ expansion BD 8D20100~8D20199E#2 exgansionBD§
expansion ED QD30000~QD30099(#1 expansionED) 100
Special coil of 32
Sequence
SEmPIock SEMO0~SEM31
instruction
WAIT
XD3 series PLC soft components list:
Range Points
Name
16 1/0| 241/0 | 321/0 | 481/0 | 601/O | 16 | 24 | 32 | 48 | 60
X Input points | X0~X7X0~X15X0~X21X0~X33[X0~X43] 8 | 14 | 18 | 28 | 36
Y Output points  [YO~Y7YO~Y11[YO~Y15[YO~Y23]YO~Y27 8 | 10 | 14 | 20 | 24
X10000~X10077(#1 expansion module)
Input points™3  |...... 640
X11100~X11177(#10 expansion module)
'Y10000~Y10077(#1 expansion module)
Y | Output points™3 |...... 640
Y11100~Y11177(#10 expansion module)
. swa 1X20000~X20077(#1expansionBD
X | Input points™* X20100~X20177E#2exgansionBD; 128
. s |Y20000~Y20077(#1expansionBD
Y | Output points™* Y20100~Y20177E#2exgansionBD; 128
X | Input points™> [X30000~X30077(#1expansionED) 64
Y | Output points™> [Y30000~Y30077(#1expansionED) 64
M Internal relay  [M0~M7999 8000
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instruction WAIT

HM HMO0~HM959%! 960
SM special purpose SMO~SM2047 %2 2048
S Flow S0~S1023 1024
HS HSO0~HS127%! 128
T TO~TS575 576
HT Timer HTO~HT95*! 96
ET recise timer ETO~ET31 32
C C0~C575 576
HC Counter HCO~HC95*! 96
HSC High speed counter HSCO~HSC31 32
D D0~D7999 8000
HD . HD0~HD999*! 1000
sp | Dataregister |ooocial purpose SDO~SD2047 2048
HSD special purpose HSDO~HSD499*2 500
FD FlashROM  [FDO~FDS5119 5120
SFD register special purpose SFDO~SFD1999%2 2000
ps | Specialseeret lpqy poag 48
register
Main body  [ID0O~ID99 100
ID10000~ID10099(#1 expansion module)
Expansion |...... _ 1000
D6 module ID10900~ID10999(#10 expansion|
module)
. 1D20000~ID20099(#1expansionBD
expansion BD ID20100~ID20199E#2exgansionBD; 200
expansion ED {[D30000~ID30099(#1expansionED) 100
Main body  |(QD0~QD99 100
QD10000~QD10099(#1 expansion|
. module)
Expansion
...... 1000
op*  module i 10000~QD10999(#10 expansion|
module)
. D20000~QD20099(#1expansionBD
expansion BD 8D20100~8D20199E#ZexgansionBD; 200
expansion ED  [(QD30000~QD30099(#1expansionED) 100
Special coil of
sgM|, Seduence block iy 1q e 32
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XD5 series PLC soft components list:

module)

Range Points
Name
161/0 | 241/0 | 321/0 | 481/0 | 601/O | 16 | 24 | 32| 48 |60
X | Input points | X0~X7 [X0~X15X0~X21X0~X33X0~X43| 8§ 14 | 18| 28 |36
Y | Output points | YO~Y7[YO~Y11]YO~Y15[YO~Y23[YO~Y27 8 | 10 | 14| 20 |24
X10000~X10077(#1 expansion module)
Input points™3|...... 1024
X11700~X11777(#16 expansion module)
v Outpu_t f.l.(.)f)00~Y10077(#1 expansion module) o4
points™? Y11700~Y11777(#16 expansion module)
. %4 1X20000~X20077(#1expansionBD

X |Input points™ X20100~X20177E#2exgansionBD; 128

v Outpqt 'Y20000~Y20077(#1expansionBD) 128

points®*  [Y20100~Y20177(#2expansionBD)

X |Input points™* [X30000~X30077(#1expansionED) 64

y | QUYL y30000~Y30077(#1expansionED) 64

points”

M M0~M69999 70000
HM | Internal relay [HMO~HM11999*! 12000
SM special purpose SM0~SM4999*2 5000

S Flow S0~S7999 8000
HS HS0~HS999*! 1000

T T0~T4999 5000
HT Timer HTO0~HT1999*! 2000
ET precise timer ETO~ET39 40

C C0~C4999 5000
HC Counter HCO0~HC1999*! 2000

HSC high speed counter HSCO~HSC39 40

D D0~D69999(firmware V3.5.3 and up) 70000

D0~D59999(firmware V3.5.2 and down) 60000
HD | Data register [HD0~HD24999*! 25000
SD special purpose SD0~SD4999 5000
HSD special purpose HSDO~HSD1023%2 1024
FD | FlashROM [FDO~FDS8I191 8192
SFD| Register [special purpose SFDO~SFD5999%2 6000
ps | Special secret lpgy poaz 48
register
Main body [IDO~ID99 100
. ID10000~ID10099(#1 expansion module)
Expansion | ' 1600
x| modulen T 500-1D11599(#16 expansion module)
. 1D20000~ID20099(#1expansionBD
expansion BD ID20100~ID20199E#ZexgansionBD§ 200
expansion ED [ID30000~ID30099(#1expansionED) 100
Main body |QD0~QD99 100
QD10000~QD10099(#1 expansion module)
QD*'}  Expansion |...... 1600
module  |QD11500~QD11599(#16 expansion|
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QD20000~QD20099(#1expansionBD)

expansion BD 310 100-QD20199(#2expansionBD) 200
expansion ED |[QD30000~QD30099(#1expansionED) 100
Special coil of
Sequence
block
SEM| . . SEMO0~SEM31 32
nstruction
WAIT
XDM series PLC soft components list:
Range Points
Name
24 1/0 3210 60 I/O 24 32 60
X Input points X0~X15 X0~X21 X0~X43 14 18 36
Y Output points YO~YI11 YO~Y15 YO~Y27 10 14 24
X10000~X10077(#1 expansion module)
X | Input points™> X11700~X11777(#16 expansion| 1024
imodule)
'Y10000~Y 10077(#1 expansion module)
Y | Output points™® Y11700~Y11777(#16 expansion| 1024
imodule)
. swa  1X20000~X20077(#1expansionBD
X | Inputpoints™ 17 /o0 X201 772#2exgansionBD§ 128
. s |Y20000~Y20077(#1expansionBD
Y | Output points™ I /00 y201 77E#ZexgansionBD3 128
X | Input points™> [X30000~X30077(#1expansionED) 64
Y | Output points™> [Y30000~Y30077(#1expansionED) 64
M M0~M69999 70000
HM | Internal relay |[HMO~HM11999%! 12000
SM special purpose SMO~SM4999*?2 5000
S Flow S0~S7999 8000
HS HS0~HS999*! 1000
T T0~T4999 5000
HT Timer HTO0~HT1999*! 2000
ET recise timer ET0~ET39 40
C C0~C4999 5000
HC Counter HCO0~HC1999*! 2000
HSC High speed counter HSCO~HSC39 40
D ID0~D69999 70000
HD . HD0~HD24999*! 25000
sp | Dataregister oo cial purpose SDO~SD4999 5000
HSD special purpose HSDO~HSD1023 %2 1024
FD FlashROM |[FDO~FD8191 8192
SFD register special purpose SFDO~SFD5999%2 6000
Fs | Specialseeret jogn poys 48
register
ID*¢|  Mainbody [IDO~ID99 100
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ID10000~ID10099(#1 expansion|
imodule)
Expansion module|...... 1600
ID11500~ID11599(#16 expansion|
imodule)
. 1D20000~ID20099(#1expansionBD
expansion BD ID20100~ID20199%#2exgansionBD§ 200
expansion ED [[D30000~ID30099(#1expansionED) 100
Main body  |QD0~QD99 100
QD10000~QD10099(#1 expansion|
module)
Expansion module|...... 1600
QD*7 QDI11500~QD11599(#16 expansion|
module)
. D20000~QD20099(#1expansionBD
expansion BD 8D20100~8D20199E#2exgansionBD; 200
expansion ED  [(QD30000~QD30099(#1expansionED) 100
Special coil of
Sequence block
SEM instruction WAIT SEMO~SEM31 32
XDC series PLC soft components list:
Range Points
Name
24 1/0 321/0 481/0 | 601/0 | 24 32 | 48 | 60
X Input points X0~X15 | X0~X21 | X0~X33 [X0~X43| 14 18 | 28 | 36
Y | Outputpoints | YO~Y11 | YO~YI5 | YO~Y23 |[YO~Y27| 10 14 | 20 | 24
X10000~X10077(#1 expansion module)
X | Input points™? |..... 1024
X11700~X11777(#16 expansion module)
'Y10000~Y10077(#1 expansion module)
Y | Output points™? |...... 1024
Y11700~Y11777(#16 expansion module)
. wa X20000~X20077(#1expansionBD
X | Input points™ X20100~X20177E#2exgansionBD; 128
. s |Y20000~Y20077(#1expansionBD
Y | Output points™ Y20100~Y20177E#2exgansionBD; 128
X | Input points™> [X30000~X30077(#1expansionED) 64
Y | Output points™® [Y30000~Y30077(#1expansionED) 64
M M0~M69999 70000
HM | Internal relay [HMO~HMI11999*! 12000
SM special purpose SMO~SM4999%*?2 5000
S Flow S0~S7999 8000
HS HS0~HS999*! 1000
T T0~T4999 5000
HT Timer HTO~HT1999*! 2000
ET Precise timer ETO~ET39 40
C C0~C4999 5000
HC Counter HCO0~HC1999*! 2000
HSC High speed counter HSCO~HSC39 40
D Data register  [D0~D69999 70000
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HD HD0~HD24999*! 25000
SD Special purpose SD0~SD4999 5000
HSD Special purpose HSDO~HSD1023 %2 1024
FD FlashROM [FDO~FD8191 8192
SFD register Special purpose SFD0~SFD5999%2 6000
FS Special secret FSOFS47 48
register
Main body  [IDO~ID99 100
. ID10000~ID10099(#1 expansion module)
Expansion | 1600
x| module 1500 1D11599(#16 expansion module)
. ID20000~ID20099(#1expansionBD)
expansion BD j1y)0100~1D20199(#2expansionBD) 200
expansion ED [[D30000~ID30099(#1expansionED) 100
Main body  (QD0~QD99 100
QD10000~QD10099(#1 expansion|
. module)
Expansion 1600
op¥  module o 1500~QD11599(#16 expansion|
module)
. QD20000~QD20099(#1expansionBD)
expansion BD 500 100-.QD20199(#2expansionBD) 200
expansion ED |QD30000~QD30099(#1expansionED) 100
Special coil of
sEm || Sequence block oy qpn3) 32
instruction WAIT
XD3E series PLC soft components list:
Range
Name 24 points
x | Imput 14 points X0~X15
points
Y Ouf[put 10 points YO~Y11
points
X10000~X10077(#1expansion
module)
x | |meut 832
points™3 | . U .
X11700~X11777(#16 expansion
module)
Y10000~Y10077(#1 expansion
v Ou tput module) i
points®® | . Ut .
Y11700~Y11777(#16 expansion
module)
X Input | X20000~X20077(#1 expansion BD) 128
points** | X20100~X20177(#2 expansion BD)
v Output | Y20000~Y20077(#1 expansion BD) 128
points™* | Y20100~Y20177(#2 expansion BD)
x | Imput ) X30000~X30077(#1 expansion ED) 64
points”
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Range
Name 24 points

y | OUPY | v30000~Y30077(#1 expansion ED) 64

points*

M MO0~M7999 8000
HM In“‘imal HMO0~HM959"! 960
SM | " [ special purpose SMO~SM2047"2 2048

S Flow S0~S1023 1021
HS HS0~HS127*! 128

T TO~T575 576
HT | Timer HTO~HT95*! 96
ET precise timer ETO~ET24 25

C C0~C575 576
HC | Counter HCO~HC95%! 96

HSC high speed counter HSCO~HSC39 40

D D0~D7999 8000
HD | Data HDO0~HD999*! 1000
SD | register special purpose SD0~SD2047 2048

HSD special purpose HSDO~HSD499*2 500
FD [FlashROM| FDO~FD5119 5120
SFD| register | special purpose SFDO~SFD1999%*2 2000
Special
FS secret FSO0~FS47 48
register
Main body ID0O~ID99 100
ID10000~ID10099(#1 expansion
. module)
Expansion| 0 1000
module .
D6 ID10900~ID10999(#10 expansion
module)
expansion |ID20000~ID20099(#1 expansion BD) 200
BD  |[ID20100~ID20199(#2 expansion BD)
D |ID30000~ID30099(#1 expansion ED) 100
Main body QD0~QD99 100
QD10000~QD10099(#1 expansion
. module)
Expansion 1000
module | 1y 10900~QD10999(#10 expansion
QD*7 module)
QD20000~QD20099(#1 expansion
Expansion BD) 200
BD QD20100~QD20199(#2 expansion
BD)
Expansion| QD30000~QD30099(#1 expansion 100
ED ED)
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Range
Name 24 points
Special
coil of
Sequence
SEM plock SEMO~SEM31 32
instruction
WAIT
XDS5E series PLC soft components list:
Name Range Points
241/0 | 30/O | 481/0 | 601/O 24 30 48 60

x | MUt o X15/X0-X17|X0~X33|X0~X43| 14 | 16 | 28 | 36

points

Y ?)23: g[ YO~Y11|YO~Y15|Y0~Y23|YO0~Y27 10 14 20 24

X10000~X10077(#1expansion
Fnput module)
X T . 1024
points X11700~X11777(#16 expansion
module)
Y10000~Y10077(#1 expansion
module
y | OQuput ) ) 1024
POITS™ |y 11700~Y 11777(#16 expansion
module)

X Input | X20000~X20077(#1 expansion BD) 128

points** | X20100~X20177(#2 expansion BD)

v Outpqt Y20000~Y20077(#1 expansion BD) 128

points** | Y20100~Y20177(#2 expansion BD)

X | Mmput o X30000~X30077(#1 expansion ED) 64

points*

Y O}ltplfs Y30000~Y30077(#1 expansion ED) 64

points”

M Internal M0~M69999 ' 70000
HM relay HMO~HM11999*! 12000
SM special purpose SM0~SM4999°2 5000

S Flow S0~S7999 8000
HS HS0~HS999*! 1000

T T0~T4999 5000
HT | Timer HTO~HT1999*! 2000
ET precise timer ETO~ET39 40

C C0~C4999 5000
HC | Counter HCO~HC1999*! 2000

HSC high speed counter HSCO~HSC39 40

D D0~D69999 70000
HD | Data HD0~HD24999*! 25000
SD | register special purpose SD0~SD4999 5000

HSD special purpose HSDO~HSD1023%2 1024

FD [FlashROM FDO~FD8191 8192
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Name Range Points
24170 | 3010 | 481/0 | 6010 | 24 | 30 | 48 | 60
SFD | register | special purpose SFDO~SFD5999%*?2 6000
Special
FS secret FSO0~FS47 48
register
Main body ID0O~ID99 100
ID10000~ID10099(#1 expansion
. module)
Expansion
module | e _ 1600
D6 ID11500~ID11599(#16 expansion
module)
expansion |ID20000~ID20099(#1 expansion BD) 200
BD  |ID20100~ID20199(#2 expansion BD)
englglon ID30000~ID30099(#1 expansion ED) 100
Main body QD0~QD99 100
QD10000~QD10099(#1 expansion
. module)
Expansion
module | e . 1600
QD11500~QD11599(#16 expansion
QD*7 module)
QD20000~QD20099(#1 expansion
Expansion BD) 200
BD QD20100~QD20199(#2 expansion
BD)
Expansion| QD30000~QD30099(#1 expansion 100
ED ED)
Special
coil of
Sequence
SEM plock SEMO~SEM31 32
instruction
WAIT
XDME series PLC soft components list:
Range Points
Name
30 /O 60 I/O 30 60
X |Input points X0~X17 X0~X43 16 36
y | Oumput Y0~Y15 Y0~Y27 14 24
points
X10000~X10077(#1 expansion module)
Input
X s e 1024
points X11700~X11777(#16 expansion module)
Output 'Y10000~Y 10077(#1 expansion module)
Y C s e 1024
POINIS™ K 11700~Y 11777(#16 expansion module)
X Input  [X20000~X20077(#1expansionBD) 128
points**  [X20100~X20177(#2expansionBD)
v O}Jtpu_t 'Y20000~Y20077(#1 expans%onBD) 128
points™* [Y20100~Y20177(#2expansionBD)
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X | ImPut X30000~X30077(#1expansionED) 64

points”

y | OUPUt T v30000~Y30077(41expansionED) 64

points*

M Internal MO0~M69999 . 70000
HM relay HMO0~HM11999*! ' 12000
SM special purpose SMO~SM4999*?2 5000

S Flow S0~S7999 8000
HS HS0~HS999*! 1000

T T0~T4999 5000
HT Timer HTO~HT1999*! 2000
ET precise timer ETO~ET39 40

C C0~C4999 5000
HC | Counter HCO0~HC1999*! 2000

HSC high speed counter HSCO~HSC39 40

D ID0~D69999 70000
HD . HD0~HD24999*! 25000
SD_[Pata registeflssecial purpose SDO~SD4999 5000

HSD special purpose HSDO~HSD1023 %2 1024
FD | FlashROM [FDO~FD§191 8192
SFD| register [special purpose SFDO~SFD5999%2 6000
Special
FS [secret FSO~FS47 48
register
Main body [ID0~ID99 100
E . [ID10000~ID10099(#1 expansion module)
xpansion | .. 1600
D6 module ID11500~ID11599(#16 expansion module)
expansion [[D20000~ID20099(#1expansionBD) 200
BD 1D20100~1D20199(#2expansionBD)
" ID30000~ID30099(#lexpansionED) 100
Main body [QD0~QD99 100
QD10000~QD10099(#1 expansion module)
Expansion |...... 1600
module |QD11500~QD11599(#16 expansion|
QD*7 module)
expansion [(QD20000~QD20099(#1expansionBD) 200
BD QD20100~QD20199(#2expansionBD)
" QD30000~QD30099(#1expansionED) 100
Special coil
of Sequence
SEMPIOK  lsEMo~SEM3I 32
instruction
WAIT

30




XDH series PLC soft components list:

Range Points
Name 3010 60 1/0 30 60
X Input points X0~X17 X0~X43 16 36
Y | Output points | YO0~Y15 Y0~Y27 14 24
X10000~X10077(#1 expansion module)
Input points™3 |...... 1024
X11700~X11777(#16 expansion module)
'Y10000~Y 10077(#1 expansion module)
Y |Output points™3|...... 1024
Y11700~Y11777(#16 expansion module)
. sq 1X20000~X20077(#1 expansion BD
X | Input points™ X20100~X20177E#2 exgansion BD% 128
. . %41Y20000~Y20077(#1 expansion BD
Y |Output points™ Y20100~Y20177E#2 exgansion BDg 128
X | Input points™> [X30000~X30077(#1 expansion ED) 64
Y |Output points*°>[Y30000~Y30077(#1 expansion ED) 64
M MO0~M19999 200000
HM | Internal relay [HMO~HM19999*! 20000
SM special purpose SMO~SM49999*2 50000
S Flow S0~S19999 20000
HS HS0~HS1999*! 2000
T T0~T19999 20000
HT Timer HTO~HT1999*! 2000
ET Precise timer ETO0~ET39 40
C C0~C19999 20000
HC Counter  [HCO~HC1999*! 2000
HSC High speed counter HSCO~HSC39 40
D D0~D499999 500000
HD _ HD0~HD49999*! 50000
sp | Dataregister | ial purpose SD0~SD49999 50000
HSD special purpose HSDO~HSD49999%*2 50000
FD | FlashROM [FDO~FD65535 65536
SFD register special purpose SFDO~SFD49999%2 50000
Fs | Special secret lpgy poy 48
register
Main body [IDO~ID99 100
. 1D10000~ID10099(#1 expansion module)
Expansion | " 1600
x| module i 500-1D11599(#16 expansion module)
. [D20000~ID20099(#1 expansion BD
expansion BD ID20100~ID20199E#2 exgansion BDg 200
expansion ED [[D30000~ID30099(#1 expansion ED) 100
Main body (QD0~QD99 100
QD10000~QD10099(#1 expansion module)
Expansion |...... _ 1600
QD*7 module QDI11500~QD11599(#16 expansion|
module)
. D20000~QD20099(#1 expansion BD
expansion BD 8D20100~8D20199E#2 exgansion BDg 200
expansion ED [QD30000~QD30099(#1 expansion ED) 100
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Special coil of
Sequence block

SEM| instruction [SEMO~SEM31 32
WAIT
XL1 series PLC soft components list:
Range Points
Name
16 /O 16
X Input points [ X0~X7 8
Y Output points  [YO~Y7 8
IX10000~X10077(#1 expansion module)
X | Inputpoints™ |15 00 X11177¢410 expansion 640
imodule)
'Y10000~Y 10077(#1 expansion module)
Y| Outputpoints™ ' 0 v 11177¢#10 expansion 640
imodule)
. wa 1X20000~X20077(#1expansionBD
X | Inputpoints™ -0, 00 X201 772#2exgansionBD; 128
. w4 [Y20000~Y20077(#1expansionBD
Y | Output points™ {1 0_y201 77E#ZexgansionBD; 128
X | Input points®* [X30000~X30077(#1expansionED) 64
Y | Output points™> [Y30000~Y30077(#1expansionED) 64
M MO0~M7999 8000
HM | Internal relay [HMO~HM959%*! 960
SM special purpose SMO~SM2047*?2 2048
S Flow S0~S1023 1024
HS HSO~HS127%! 128
T TO~TS575 576
HT Timer HTO~HT95*! 96
ET precise timer ETO~ET31 32
C C0~C575 576
HC Counter HCO~HC95*! 96
HSC high speed counter HSCO~HSC31 32
D ID0~D7999 8000
HD . HDO0~HD999*! 1000
sp | Dataregister | o il purpose SDO~SD2047 2048
HSD special purpose HSDO~HSD499*2 500
FD FlashROM |[FDO~FD5119 5120
SFD register special purpose SFDO~SFD1999*2 2000
ps Ppecialsecret pgy poaz 48
register
Main body  [IDO~ID99 100
ID10000~ID10099(#1 expansion|
D6 imodule)
Expansion module|...... 1000
1D10900~ID10999(#10 expansion|

imodule)
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1D20000~ID20099(#1expansionBD)

expansion BDipy>4100-1D20199(#2expansionBD) 200
expansion ED [ID30000~ID30099(#1expansionED) 100
Main body  |[QD0~QD99 100
QD10000~QD10099(#1 expansion|
imodule)
Expansion module|...... 1000
QD*7 QD10900~QD10999(#10 expansion|
imodule)
. D20000~QD20099(#1expansionBD
expansion BD 8D20100~8D201992#2exgansionBDg 200
expansion ED |{QD30000~QD30099(#1expansionED) 100
Special coil of
Sequence block
SEM instruction WAIT SEMO~-SEM31 32
XL3 series PLC soft components list:
Range Points
Name 16 1/0 321/0 16 32
X | Inputpoints | X0~X7 X0~X17 8 16
Y | Output points | YO0~Y7 YO0~Y17 8 16
X10000~X10077(#1 expansion|
imodule)
X |Input points™3|...... 640
X11100~X11177(#10 expansion|
imodule)
'Y10000~Y10077(#1 expansion|
Output module)
Y C %y feeeees 640
POINS™ 1 1100~Y11177(#10 expansion
module)
. . %41X20000~X20077(#1 expansion BD

X |Input points™ X20100~X20177E#2 exgansion BDg 128

v Outpqt 'Y20000~Y20077(#1 expansion BD) 128

points™*  [Y20100~Y20177(#2 expansion BD)

X |Input points*? [X30000~X30077(#1 expansion ED) 64

y | OuPU T 30000~Y30077(#1 expansion ED) 64

points”

M MO0~M7999 8000
HM | Internal relay [HMO~HM959%*! 960
SM special purpose SM0~SM2047*? 2048

S Flow S0~S1023 1024
HS HSO0~HS127%! 128

T TO~T575 576
HT Timer  HTO~HT95*! 96
ET recise timer ETO~ET31 32

C C0~C575 576
HC Counter  [HCO~HC95*! 96

HSC high speed counter HSCO~HSC31 32

D | Data register [D0~D7999 8000
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Name Range Points
161/0 | 321/0 16 | 32
HD HD0~HD999*! 1000
SD special purpose SD0~SD2047 2048
HSD special purpose HSDO~HSD499*2 500
FD | FlashROM [FDO~FD5119 5120
SFD| register  jspecial purpose SFDO~SFD1999%2 2000
Fs | Special secret gy poys 48
register
Main body [IDO~ID99 100
ID10000~ID10099(#1 expansion|
. module)
Expansion
module 1000
ID*® 1D10900~ID10999(#10 expansion|
module)
. 1D20000~ID20099(#1 expansion BD)
expansion BD jrpy6100-1D20199(#2 expansion BD) 200
expansion ED [ID30000~ID30099(#1 expansion ED) 100
Main body |QD0~QD99 100
QD10000~QD10099(#1 expansion|
. imodule)
Expansion
module [ . 1000
QD10900~QD10999(#10  expansion
QD*7 module)
QD20000~QD20099(#1 expansion|
. BD)
expansion BD \y1y)6100-QD20199(#2  expansion 200
BD)
expansion ED QD30000~QD30099(#1 expansion| 100
ED)
Special coil of
Sequence
block
SEM| . . SEMO~SEM31 32
mstruction
WAIT
XL5, XL5E, XLME series PLC soft components list:
. Range Points
ame 16 /O 321/0 64 1/0 16 32 64
X Input points X0~X7 X0~X17 X0~X37 8 16 32
Y Output points YO0~Y7 YO0~Y17 Y0~Y37 8 16 32
X10000~X10077(#1 expansion module)
X | Inputpoints®® |...... 1024
X11700~X11777(#16 expansion module)
'Y10000~Y10077(#1 expansion module)
Y | Output points™3 |...... 1024
'Y11700~Y11777(#16 expansion module)
. wa 1X20000~X20077(#1expansionBD)
X4
X | Inputpoints™ f-100~X20177(#2expansionBD) 128
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'Y20000~Y20077(#1expansionBD)

Y| Output points™ 51 00,v20177(#2expansionBD) 128
X | Input points™> [X30000~X30077(#1expansionED) 64
Y | Output points™> [Y30000~Y30077(#1expansionED) 64
M M0~M69999 70000
HM | Internal relay [HMO~HMI1999%*! 12000
SM special purpose SMO~SM4999%*2 5000
S Flow S0~S7999 8000
HS HS0~HS999%! 1000
T T0~T4999 5000
HT Timer HTO0~HT1999*! 2000
ET recise timer ET0~ET39 40
C C0~C4999 5000
HC Counter HCO~HC1999*! 2000
HSC high speed counter HSCO~HSC39 40
D ID0~D69999 70000
HD . HDO0~HD24999*! 25000
sp | Dataregister |0 il purpose SDO~SD4999 5000
HSD special purpose HSDO~HSD1023%*2 1024
FD FlashROM  [FDO~FD8191 8192
SFD register special purpose SFDO~SFD5999%*2 6000
ps | Specialseeret gy poyy 48
register
Main body  [IDO~ID99 100
1D10000~ID10099(#1 expansion module)
Expansion module|...... 1600
ID*® ID11500~ID11599(#16 expansion module)
. 1D20000~ID20099(#1expansion BD
expansion BD ID20100~ID20199E#2exgansion BDg 200
expansion ED ID30000~ID30099(#1expansion ED) 100
Main body  |QD0~QD99 100
QD10000~QD10099(#1 expansion module)
QD* Expansion module|...... 1600
7 QD11500~QD11599(#16 expansion module)
. D20000~QD20099(#1expansion BD
expansion BD 8D20100~8D20199E#2exgansion BDg 200
expansion ED  |QD30000~QD30099(#1expansion ED) 100
Special coil of
Sequence block
SEM SEMO~SEM31 32

instruction WAIT
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XL5H series PLC soft components list:

Range
Name 24 points
X | Input points*? 12 points X0-X13
Y |Output points™> 12 points Y0-Y13
X10000~X10077(#1 expansion|
Module input module)
X 3 feeeees 1024
points X11100~X11177(#16
expansion module)
Y10000~Y10077(#1 expansion|
Module output module)
Y sy feeeees 1024
POIMIS™ 1 1100~Y 11177416
expansion module)
X20000~X20077(#1 expansion|
X BD input BD) 128
points®™*  [X20100~X20177(#2 expansion|
BD)
'Y20000~Y20077(#1 expansion|
v BD output BD) 128
points®*  [Y20100~Y20177(#2 expansion
BD)
X ED inp_ut X30000~X30077(#1 expansion| 64
points™>  [ED)
v ED output Y30000~Y30077(#1 expansion| 64
points™>  |[ED)
M M0~M69999 70000
HM HMO0~HM11999*! 12000
Internal relay special purpose
SM SMO0~SM4999*2 5000
S Flow S0~S7999 8000
HS HS0~HS999*! 1000
T T0~T4999 5000
HT Timer HTO0~HT1999*! 2000
ET precise timer ETO~ET39 40
C C0~C4999 5000
HC HCO0~HC1999*! 2000
Counter -
HSC high speed counter| 40
HSCO~HSC39
D D0~D69999 70000
HD HD0~HD24999*! 5000
SD | Dataregister [special purpose SD0~SD4999 5000
special purpose
HSD HSDO~HSD1023%*? 1024
FD FlashROM f}j])););l:DS 191 e 8192
. u
SFD register SFD0O~SFD5999*?2 6000
Fs | Special seeret lpq ka7 48
register
ID*¢|  Main body [[DO~ID99 100
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Range

BD)

Name 24 points
1D10000~ID10099(#1
Expansion expansion module)
...... 1600
module hy 11 500~1D11599(#16
expansion module)
1D20000~ID20099(#1
. expansion BD)
expansion BD i1y 1 00-1D20199(#2 200
expansion BD)
expansion ED D3 OOQO~ID30099(#1 100
expansion ED)
Main body |QD0~QD99 100
QD10000~QD10099(#1
Expansion expansion module)
...... 1600
module 5111 500~QD11599(#16
QD*7 expansion module)
QD20000~QD20099(#1
. expansion BD)
expansion BD QD20100~QD20199(# 200
expansion BD)
expansion ED QD300.00~QD30099(#1 100
expansion ED)
Special coil of
Sequence block
SEM| instruction [SEMO~SEM31 32
WAIT
XLAN series PLC soft components list:
Range
Name 32 points
X | Input points*> 16 points X0-X17
Y |Output points™? 16 points Y0-Y17
X10000~X10077(#1 expansion|
X Module ipput module) 1024
points'X3 ......
X11100~X11177(#16
expansion module)
'Y10000~Y10077(#1 expansion|
Module output module)
Y S P 1024
points*?
Y11100~Y11177(#16
expansion module)
X20000~X20077(#1 expansion|
X BD input BD) 128
points**  [X20100~X20177(#2 expansion
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Range

Name -
32 points
'Y20000~Y20077(#1 expansion|
% BD output [BD) 128
points®*  [Y20100~Y20177(#2 expansion
BD)
X ED input  [X30000~X30077(#1 expansion 64
points®>  |[ED)
v ED output [Y30000~Y30077(#1 expansion| 64
points®>  [ED)
M M0~M199999 200000
HM HMO0~HM19999™! 20000
Internal relay =
special purpose
SM SM0~SM4999%*2 5000
S Flow S0~S19999 20000
HS HS0~HS1999%*! 2000
T T0~T19999 20000
HT Timer HTO0~HT1999*! 2000
ET precise timer ETO~ET39 40
C C0~C19999 20000
HC HCO0~HC1999*! 2000
Counter :
HSC high speed counter| 40
HSC0~HSC39
D D0~D499999 500000
HD HD0~HD49999*! 50000
SD | Dataregister [special purpose SD0~SD49999 50000
special purpose
HSD HSDO~HSD1999%*? 2000
FD FlashROM FDO.~1; D65535 65536
register  [specia ' purpose
SFD g SFD0O~SFD49999*2 >0000
Fs | Special seeret lpq ka7 48
register
Main body |[ID0~ID99 100
ID10000~ID10099(#1
. expansion module)
Expansion
module It 1600
ID11500~ID11599(#16
D6 expansion module)
1D20000~ID20099(#1
. expansion BD)
expansion BD 11541 00_1p20199(#2 200
expansion BD)
. 1D30000~ID30099(#1
expansion ED expansion ED) 100
Main body |QD0~QD99 100
QD10000~QD10099(#1
QD*7  Expansion expansion module)
...... 1600
module

QD11500~QD11599(#16

expansion module)
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Range
Name 32 points
QD20000~QD20099(#1
. expansion BD
expansion BD Q]I))ZO 1 00~QD)20199(# 200
expansion BD)
expansion ED QD300.00~QD30099(#1 100
expansion ED)
Special coil of
Sequence block
SEM| instruction [SEMO~SEM31 32
WAIT
XLH series PLC soft components list:
Range Points
Name 241/0 24
X | Input points*> [X0-X13 12
Y |Output points™3[Y0-Y13 12
X Interngl input X0-X77 64
points
% Interna.l output NV O-Y77 64
points
IX10000~X10077(#1 expansion|
Module input module)
X w3 feeeees 1024
POIMES ™y 1 1100~X11177(#16
expansion module)
'Y10000~Y10077(#1 expansion|
Module output module)
Y 3 feeeees 1024
POIMIS™ 1 1100~Y 11177416
expansion module)
X20000~X20077(#1 expansion|
X BD input BD) 128
points®™*  [X20100~X20177(#2 expansion|
BD)
'Y20000~Y20077(#1 expansion|
v BD output BD) 128
points®*  [Y20100~Y20177(#2 expansion
BD)
X ED input X30000~X30077(#1 expansion| 64
points*>  [ED)
% ED output  [Y30000~Y30077(#1 expansion| 64
points®>  |[ED)
M MO0~M199999 200000
HM HMO0~HM19999*! 20000
Internal relay special purpose
SM SM0~SM49999*2 50000
S Flow S0~S19999 20000
HS HS0~HS1999*! 2000
T Timer T0~T19999 20000
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Range Points
Name 241/0 24
HT HTO0~HT1999%*! 2000
ET precise timer ETO~ET39 40
C C0~C19999 20000
HC HCO0~HC1999*! 2000
Counter .
HSC high speed counter| 40
HSC0~HSC39
D D0~D499999 500000
HD HD0~HD49999*! 50000
SD | Dataregister [special purpose SD0~SD49999 50000
special purpose
HSD HSDO0~HSD49999%*? 50000
FD FlashROM f;e(z:j D65535 e 65536
~ u
SFD register SFD0O~SFD65487*2 65488
Fs | Special seeret lpq ka7 48
register
Main body |[ID0~ID99 100
ID10000~ID10099(#1
. expansion module)
Expansion || 1600
module iry 1 500~ID11599(#16
D6 expansion module)
1D20000~ID20099(#1
. expansion BD
expansion BD ID130100~ID22)199(#2 200
expansion BD)
expansion ED 1D3 OOQO~ID30099(#1 100
expansion ED)
Main body |QD0~QD99 100
QD10000~QD10099(#1
. expansion module)
Expansion | = 1600
module~ 111 500~QD11599(#16
QD*7 expansion module)
QD20000~QD20099(#1
. expansion BD
expansion BD Q]§20100~QD)20199(# 200
expansion BD)
expansion ED QD300.00~QD30099(#1 100
expansion ED)
Special coil of
Sequence block
SEM| instruction [SEMO~SEM31 32

WAIT
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x1: [1 Memory area is the default power outage holding area (Note: XD/XL series PLC
power outage holding area can not be modified).

x2: Special use (non-power-down maintenance) refers to registers for special use occupied
by the system, which can not be used for other purposes. For details, refer to the relevant
sections of the List of Special Soft Components in the appendix of this manual.

%3: 1/0 address assignment (octal) of the extended module, which can be used as
intermediate relay when the extension module is not connected. (XL1/XD1/XD2 does not
support extension modules, XD3/XD3E/XL3 can expand up to 10 at the same time,
XD5/XDM/XDC/XDSE/XDME/XDH/XLS5/XLSE/XLME/XL5SN/XL5H/XLH can expand up
to 16 at the same time)

x4: Extended BD 1/O address allocation (octal), can be used as intermediate relay when not
connected to BD. (24/32/30 points can be extended up to 1, 48/60 points can be extended up
to 2, 16 points do not support extended BD, XL/XDH series does not support extended BD)
x%5: Extended ED I/O address allocation (octal), can be used as intermediate relay when not
connected to ED. (XD/XL series can extend up to one ED module, XDH cannot support ED
module)

%6: Analog input soft component address, can be used as auxiliary register when not
connected to extended equipment.

%7: Analog output soft component address, can be used as auxiliary registers when not
connected to extended devices.

%8: The range of soft components mentioned above is the valid range of PLC in X-NET
communication mode. In MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.
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2-4 Input/output relays (X, Y)

Number List

XD series PLC input/output are all in octal form, each series numbers are listed below:

Range Points
Series Namel 10 | 16 | 24 30 32 42 48 60
o | v | vo | vo | vo | vo | vo | vo ['"PPPAHE0
Sy X [XO0~X4X0~X7X0~X13 - X0~X17 - - 812/ -|16/-|-]-
Y [YO~Y4YO~Y7X0~X13 - YO~Y17 - - 12 - |16]- |- |-
;(gg X - X0~X7X0~X15 - X0~X21[X0~X27X0~X33[X0~X43| - | 8 |14 - [18242836
XD5| Y - [YO~Y7YO~Y11 - YO~Y15[YO~Y21[YO~Y23[YO~Y27| - | 8|10 - [14{1820124
XDM X - - [X0~XI15 - X0~X21 - [XO0~X43|-|-[14{- |18 - |- 36
Y - - |YO~Y11 - YO~Y15 - [YO~Y27|-|-[10] - [14]- | - |24
XDC X - - [X0~XI15 - X0~X21 IX0~X33[X0~X43|- |- |14 - |18] - [2836]
Y - - |YO~Y11 - YO~Y15 YO~Y23[YO~Y27| - |- |10 - |14 - 2024
xo3E X - [xo~x15] - - - - -1-hd -1 -
Y | - - yo~yll - - - S 1S g
TR X - - [X0~X15/X0~X17 - IX0~X33[X0~X43| - |- 14116 - | - [2836]
Y - - |YO~Y11]YO~Y15 - YO~Y23[YO~Y27| - |- 1014 - | - 2024
X - - - X0-X17 - - [X0~X43| - -16[-|-|-136
XDME|
Y | - - - |yo-vis| - - YO~Y27) - |- |- (14 -|-| -4
X - - - X0-X17 - - [X0~X43| - -16[-|-|-136
XDH
Y | - - - |yo-vis| - - YO~Y27| - |- |- (14 -|-| -4
XL series PLC input/output are all in octal form, each series numbers are listed below:
Range Points
Series [Nam
160 | 2410 301/0 321/0 64 1/0 16 [ 24130132 |64
X | X0~X7 - - - - 8 - -|-]-
XL1
Y |YO~Y7 - - - - 8 - -|-]-
XL3 | x |x0~x7 - - X0~X17 X0~X37 | 8 | - |- |16]32
XL5
XLSE| Y |Y0~Y7 - - YO~Y17 YO~Y37 8 [ -] -116]32
X - X0~X13 - - - 2] -]-1-
XLSHS T YO0~Y13 - - - A DY I I
X - - - X0~X17 - - 1-T-T16] -
XN, - - - YO~Y17 - - - T-T16] -
X - - - X0~X17 X0~X37 - - - 11632
XLME
Y - - - YO~Y17 YO~Y37 - |- -116|32
X - X0~X13 X0-X15 - - - 112014 - | -
XLH Y - YO0~Y13 YO~Y17 - - - 1216 - | -
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Function

XD/XL series
PLC
CPU unit

A Teunuid [ indinQ

dinQ [eusdis [eurolxyg

nduj 1euSig TeUIoIXy
X [eurwra [, yndug

PLC input terminals are used to recive the external signal. the input relays are optocoupler to
connect PLC and input terminals

The input relays which are not connected with external devices can be seemed to fast internal
relays

PLC output terminals can be used to send signals to external loads. Inside PLC, output relay’s
external output contactors (including relay contactors, transistor’s contactors) connect with
output terminals

The output relays which are not connected with external devices can be seemed to fast
internal relays

Execution Order

! . sl
X — — XD3 series o o =
3 = = =4 = g
5 . I E 2 3
” — ) CPU unit = —~ %
0%) —> g —> é é —> o =—>| @
5 =3 g [Program G 3 5
Lt : il Lt
o = ?:‘: process Area > Ei :O
E g g ® < 2
Input processing
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Before PLC executing the program, read every input terminal’s ON/OFF status to the image
area.

When the program is running, even the input changed, the content in the input image area will
not change until the next scanning period coming.

Output processing

After running all the instructions, transfer the ON/OFF status of output Y image area to the
output lock memory area. This will be the actual output of the PLC.

The output contactors will delay the action according to the output soft components reponse.

2-5 Auxiliary Relay (M, HM, SM)

Number List

The auxiliary relays in XD/XL series PLC are all in decimal form, please see the following
table:

Series Nam Range : :
Normal Power-off holding Special

XD1/XD2/XD3/XD3E MO0~M7999 HMO0-HM959 | SM0~SM2047
XD5/XDM/XDC/XDSE/XDME] M MO0~M69999 | HM0-HM11999 | SM0~SM4999
XDH ny MO0~M199999 | HM0~HM19999 | SM0~SM49999
XL1/XL3 SM MO0~M7999 HMO0-HM959 | SM0~SM2047
XL5/XLSE/XLME/XLS5H MO0~M69999 | HM0-HM11999 | SM0~SM4999
XLH/XLSN MO0~M199999 | HM0~HM19999 | SM0~SM49999

In PLC, auxiliary relays are used frequently. This type of relay’s coil is same to the output
relay. They are driven by soft components in PLC;
Auxiliary relays M and HM have countless normally ON/OFF contactors. They can be used
freely, but this type of contactors can’t drive the external loads.

e  For common use
This type of auxiliary relays can be used only as normal auxiliary relays. Le. if power supply
suddenly shut down during the running, the relays will be off.
Common usage relays can’t be used for power off retentive, but the zone can be modified;

e For Power Off Retentive Use
The auxiliary relays for power off retentive usage, even the PLC is OFF, they can keep the
ON/OFF status.
Power off retentive zone cannot be modified;
Power off retentive relays are usually used to memory the status before stop the power, then
when power the PLC on again, the status can run again;

e For Special Usage
Special relays are some relays which are defined with special meanings or functions, start

from SMO.
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There are two functions for special relays, first is used to drive the coil, the other type is
forspecial running.

E.g.: SM2 is the initial pulse, activates only at the moment of start

SM34 is “all output disabled”

Special auxiliary relays can’t be used as normal relay M;

Note: The range of soft components mentioned above is the valid range of PLC in the X-NET

communication mode. In the MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.

2-6 Status Relay (S, HS)

Address List
Status relays addresses of XD/XL series PLC are in form of decimal, the address are shown
below:
. Range
Series Nam Normal Power-off holding
XD1/XD2/XD3/XD3E S0~S1023 HS0~HS127
XD5/XDM/XDC/XDSE/XDME S0~S7999 HS0~HS999
XDH S S0~S19999 HS0~HS1999
XL1/XL3 HS S0~S1023 HS0~HS127
XL5/XLSE/XLME/XLS5H S0~S7999 HS0~HS999
XLH/XLASN S0~S19999 HS0~HS1999
Function

Status relays S and HS are very import in ladder program; they are used together with
instruction “STL” in the flow. The flow can make the program clear and easy to modify.
e  For common use
After shut off the PLC power, S relays will be OFF
e For Power Off Retentive Use
HS relays can keep the ON/OFF status even PLC power is off
o The status relays also have countless “normally ON/OFF” contactors. So users can use

them freely in the program.
Note: The range of soft components mentioned above is the valid range of PLC in the X-NET

communication mode. In the MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.
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2-7 Timer (T, HT)

Address List

The timer addresses of XD/XL series PLC are in the form of decimal; please see the

following table:
. Range
Series Name Normal Power-off holding | Precise timer

XD1/XD2/XD3 TO~T575 HTO~HT95 ET0~ET24
XD5/XDM/XDC/XDS5SE/XDME T T0~T4999 HTO~HT1999 | ETO~ET24

XDH uT T0~T19999 HTO~HT1999 -
XL1/XL3 ET TO~T575 HTO~HT95 ETO~ET24
XL5/XLSE/XLME/XLSH T0~T4999 HTO0~HT1999 | ETO0~ET24

XLH/XL5N T0~T19999 HT0~HT1999 -

Function

The timers accumulate the 1ms, 10ms, 100ms pulse, the output contactor activates when the

accumulation reaches the set value;

TMR instruction is for common timers. The set value can be constant (K) or data register (D).

Normal type

X0
——F— TMR | To | K200 | K10

TO
Il

YO

[

~

2s
X0 i

I

I

I

L Set
Current | o value

I

vo |
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If X0 is ON, then TO
accumulates 10ms pulse based
on the current value; when the
accumulation value reaches
the set value K200, the timer
outputactivates. l.e. the output
activates 2s later. If X0 is
OFF, the timer resets, the
output resets;




Accumulation type

HX(H TMRA | HTO | K2000 | KIO

HTO YO
it

X2
i

2, t1+t2=20s

tl
o =

Current

e

X2 ]
Appoint the set value

1. Instruction format

GO (& ()

If X0 is ON, HTO accumulates the
10ms pulse based on the current
value. When the accumulation
value reaches the set value K2000,
the timer outputactivates.

If X0 is suddenly OFF during timer
working, the timer value will be
retentive. Then X0 is ON again, the
timer will continue working.

When X2 is ON, the timer and
output will be reset.

% TMR \ TO \ K200 \ K10 \ (Not accumulation)

GO (& ()

—— TMRA | To [ K2000 | Kl0 | (Accumulation)

Reset the timer and output:

GO

’H%‘ RST ‘ T0 ‘

S1: timer (TO, HT10)
S2: set time (such as K100)

S3: time unit (K1—1ms, K10—10ms, K100—100ms)

Power-off not retentive, not accumulation

(1) Time unit is 1ms, set time is K100, the real time is 1ms *100=0.1s

X1

}7

MOV K100 DO

X0

X0
1 TMR TO K00 KI | —

TR TO DO Kl

Set value is constant K

set value is register D

(2) Time unit is 10ms, set time is K10, the real time is 10ms*10=0.1s

X1
_

MOV KI10 DO ‘

X0 X0
}—{ TMR TO K10 K10 ‘—H—{ TMR TO DO K10 ‘

Set value is constant K

set value is register D

(3) Time unit is 100ms, set time is K1, the real time is 100ms*1=0.1s
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X1

—{% MOV K1 DO ‘

X0

X0
}—H—{ TMR TO K1 K100 ‘—H—{ TMR TO DO K100 ‘

Set value is constant K set value is register D

Power-off retentive, accumulation
(1) Time unit is 1ms, set time is K100, the real time is 1ms *100=0.1s

X1

—H—{ MOV K100 DO ‘
X0 X0
}—{ TMR_A HTO K100 KI ‘ —H—{ TMR_A HTO DO KI ‘

Set value is constant K set value is register D

(2) Time unit is 10ms, set time is K10, the real time is 10ms*10=0.1s

X1
—{% MOV K10 DO ‘
X0 X0
% TMR A HTO K10 K10 ‘ —{% TMR A HTO DO K10 ‘

Set value is constant K set value is register D

(3) Time unit is 100ms, set time is K1, the real time is 100ms*1=0.1s

XI
—i—— mov kI Do |
X0
}—{ TMR_A HTO KI K100 ‘ —H—{ TMR A HTO D0 K100 ‘

Set value is constant K set value is register D

Notes

(1) The timer has cumulative, non-cumulative, Ims, 10ms and 100ms, so it can be
distinguished by instructions; that is to say, the same timer can be used as either cumulative or
non-cumulative, and its time base unit is also specified by instructions as Ims, 10ms or 100ms.
(2) The third parameter of instruction can only be based on K1, K10 and K100. Please do not
write other values or registers besides these three parameters. Otherwise, although the
program can be written into the programming software and downloaded to the PLC, the
timing instruction will not be executed.

(3) The setting range of constant K and the actual setting value of timer are shown in the

following table:
Timer K range Actual value
1ms timer 0.001~32.767s
10ms timer 1~32,767 0.01~327.67s
100ms timer 0.1~3276.7s
Time value
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The time value is stored in register TD. The working mode of timer TO~T575 and HTO~HT95
are 16-bits linear increasing. The time range is from 0 to 32767. When the time value in TD
reaches 32767, the timer will stop timing and keep the status.

X0

(— }—{ MOV T0 DO ‘
X0

(— }—{ MOV TDO DO ‘

The two instructions are the same. In the first instruction, TO is seemed to TDO.

Application

YO

Output delay
—

X0 T2
1 ¥ ( ) X0
Y(}J X0
L{/H TMR | T2 | K200[ K10 | yo (T2

X0 is ON, output Y0. X0 changes from ON to OFF, delay 2s then cut off YO.

Twinkle

HXOHEL{ TMR | T1 | K20 [ KI0 |
Tl % ‘ ‘ ‘ ‘ 0] T1 T2y TI

— TMR | T2 | K10 | K10 K 3
o | L

YO>

X0 is ON, YO begin to twinkle. T1 is YO-OFF time; T2 is YO-ON time.

Note: The range of soft components mentioned above is the valid range of PLC in the X-NET
communication mode. In the MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.
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2-8 Counter ( C,

Number list

HC, HSC)

The counter addresses of XD/XL series PLC are in decimal; please see the following table for

details:
Range
Series Name Normal Power.-off High speed
holding counter
XD1/XD2/XD3/XD3E C0~C575 HCO0~HC95 HSCO0~HSC31
XD5/XDM/XDC/XDSE/XDME C C0~C4999 | HCO~HCI1999 | HSCO~HSC39
XDH HC C0~C19999 | HCO~HC1999 | HSCO~HSC39
XL1/XL3 HSC C0~C575 HCO0~HC95 HSCO~HSC31
XL5/XLSE/XLME/XL5H C0~C4999 | HCO0~HC1999 | HSCO~HSC39
XLH/XLASN C0~C19999 | HCO~HC1999 | HSCO~HSC39
The counter range:
Counter type Explanation
16/32 bits up/down | CO~C575 HCO~HC95 (32-bits counter occupies two registers, the
counter counter address must be even number)

HSCO~HSC30 (HSCO0,HSC2...HSC30) (each counter occupies two

High speed counter | registers, the counter address must be even number)

1: Please refer to chapter 5 for details of high speed counter.

2: XD/XL series counters can be 16 or32 bits count up/down mode. The mode is appointed by
the instruction. Which means the same counter can be used as 16-bit or 32-bit. The
increment/subtraction counting mode is also specified by the instruction mode.

Counter
features
Item 16-bit counter 32-bit counter
Count direction | Count down/up Count up/down
Set value -32,768~32,767 -2,147,483,648~+2,147,483,647
Set value type Constant K or register Constant K or a couple of registers

The value will not
change when reaching
the max or min value
Keep the state for count

The value will not change when reaching

Count value .
the max or min value

Output up Reset for count down
Reset Run RST instruction, the counter and output will be reset
Present count 16-bit 30-bit

value register
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Function

The soft component will appoint the type of counter: common counter or power-off retentive
counter.

16-bit common counter and power-off retentive counter

The set value range of 16-bit count-up counter is K1~K32,767(decimal). KO and K1 have the
same function. They mean the counter output will act at the first counting.

If the PLC power supply is cut off, common counter value will be reset. The power-off
retentive counter value will be kept.

R U
le CNT \ o \ K10 \

Co Y0
e |

The counter CO increases one when the X11 drives once. When CO value reaches 10, the
output acts. Then X11 drives again, CO will continue increase one.

If X10 is ON, the CO and output will be reset.

The counter set value can be constant K or register. For example, if D10 is 123, the set value
is equal to K123.

32-bit common counter and power-off retentive counter

The set value range of 32-bit count-up/down counter is K+2,147,483,648~K-2,147,483,647
(decimal). The count direction is set through instruction.

X3 X3
I " RST co —f——  RST HCo
X4 X4
I | DONT €O KS$ ——{F——— DCNT_D HCO K-5
Co Y0 HCO Yo
| () ‘ T ) \
Common count up counter power-off retentive count down counter

If X3 is ON, the counter and output will be reset.

For power-off retentive counter, the present counter value, output state will be kept after
power supply is off.

32-bit counter can be seemed to 32-bit register.

Counter set value

The set value contains two conditions: 16-bit and 32-bit. The counter types include common
counter (C) and power-off retentive counter (HC).
Count instruction:
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16-bit counter:

D

CNT ‘ Co ‘ K200 ‘ Count up

D ()
| ONTD | C | K100 |Countdowr

32-bit counter:

GO ()
H DCNT \ 0 ‘K41000‘ Count up

- DONT.D | €2 | K-41100 | Count dowr

Reset instruction:
16-bit counter:

(s0)
’—H—{ RST | co |

32-bit counter:

(s0)
’—H—{ DRST | Co |

S1: counter (such as CO, HC10)
S2: counter set value (such as K100)

The counter is different from XC series. They don’t have 16-bit and 32-bit type. The type is
set through instruction.
16-bit counter (common, count up)

(set value is constant K (set value is register )

X0
b1 Mov ks D0 |
X1 X1

—— o o ks | ———— T 0 D0 |

16-bit counter (power-off retentive, count up)

(set value is constant K (set value is register )

X0

1 MOV K5 D0 |
X1 X1
—— ONT HCO K5 | 1 ONT HCO DO |

16-bit counter (common, count down)

(set value is constant K (set value is register )

X0
I MoV K5 D0 |
X1 X1

——{ oNTD co K5 | H}—{ CNTD CO DO ‘
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16-bit counter (power-off retentive, count down)
(set value is constant K (set value is register )

X0
MOV K-5 DO ‘

X1 X1
——{ oNTD HCO K5 | H% CNT D HCO DO ‘

32-bit counter (common, count up)

(set value is constant K (set value is register )

X0
DMOV K43100 DO ‘

X1 X1
1 DONT o k43100 | ————{ DNT 0 D0 |

32-bit counter (power-off retentive, count up)

(set value is constant K (set value is register )

X0

| DMOV K43100 DO |
X1 X1
——{ DCNT HCo K43100 | - DONT HCO DO |

32-bit counter (common, count down)

(set value is constant K (set value is register )

X0

DMOV K-43100 DO ‘

X1 X1
}—H—{ DCNT D CO K-43100 | DCNT D Co Do ‘

32-bit counter (power-off retentive, count down)
(set value is constant K (set value is register )

X0
] % DMOV K-43100 DO ‘

X1 X1
}—H—{ DCNT_ D HCO K-43100 | DCNT D HCO DO ‘

Note: The setting range and actual setting value of constant K are shown in the following
table:

Counter K setting range Actual setting range
16-bit counter 1~32,767 1~32,767
32-bit counter 1~2,147,483,647 1~2,147,483,647

Count value

The counter counting mode is 16-bit linear incremental mode (0~K32,767). When the
counter's count value CD reaches the maximum value K32,767, the counter will stop counting
and the state of the counter will remain unchanged.
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The counter counting mode is a 16-bit linear decreasing mode (-32768-0). When the counter
counting value CD decreases to the minimum value K-32, 768 will stop counting and the state
of the counter remains unchanged.

The counter counting mode is 32-bit linear increase/decrease mode (
-2,147,483,648~+2,147,483,647). When the counter counting value increases to the
maximum value K2,147,483,647, it will become K-2,147,483,648. When the counter
counting value decreases to the minimum value K-2,147,483,648 will become
K2,147,483,647, the ON/OFF state of the counter will also change with the change of the
count value.

X0 X0
— MOV C0 DO 1 MOV CDO DO

The above two instructions are equivalent. In the left instruction, CO is processed as a register,
while in the right instruction, CDO is a data register corresponding to the timer C0. CD and C
are one-to-one correspondences.

X0
% CNT  CO  KI1000

The highest frequency that this instruction can count is related to the selection of filter
parameters and the scanning period of PLC. A high-speed counter is recommended when the
input frequency exceeds 25Hz. High-number counter must use HSC0-HSC30 and
corresponding hardware wiring.

SMO
}—{ CNT HSCO K&888888

High-speed counter, when SMO is on, HSCO counts the pulse signal of input terminal XO0.

High-speed counter is not affected by the response lag time of input filter and cycle scan time.
Therefore, higher frequency input pulses can be processed. Refer to the details in chapter 5.

Note: The range of soft components mentioned above is the valid range of PLC in the X-NET

communication mode. In the MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.
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2-9 Data register (D, HD, SD, HSD)

Address list

The data register of XD/XL series PLC is in decimal format. Please see the following table:

Range
Series Name Normal Power-off holding Special peesi pgwer-off
holding

XD1/XD2/XD3/XD3E D0~D7999 HDO~HD999 SD0~SD2047 | HSDO~HSD499
2Lt XD)IZIDD;/I%C/ DBl D0~D69999 | HDO~HD24999 | SD0~SD4999 | HSDO~HSDI023
XDH(ggg’zt)XDH' D | D0~D499999 | HDO~HD49999 | SD0~SD49999 | HSDO~HSD49999
XDH-60A32 Igg D0~D999999 | HDO~HD99999 | SD0~SD49999 | HSDO~HSD49999

XLI/XL3 teny | —_D0-D7999 HDO~HD999 SD0~SD2047 | HSDO~HSD499
XL5/XLSE/XLME/XLSH D0~D69999 | HDO~HD24999 | SD0~SD4999 | HSDO~HSDI023
XL5SN D0~D69999 | HDO~HD24999 | SD0~SD4999 | HSDO~HSD1999
XLH-24A16 D0~D499999 | HDO~HD49999 | SD0~SD49999 | HSDO~HSD49999
XLH-30A32 D0~D999999 | HDO~HD99999 | SD0~SD49999 | HSDO~HSD49999

Note: For XD5 firmware version V3.4.6 and above, data register D ranges from DO to

D69999;

XDS5 firmware version below V3.4.6, and data register D ranges from DO to D59999.

Structure

Data register is used to store data; it includes16 bits(the higheset bit is sign bit) and32 bits.

(32 bits contains two registers, the highest bit is sign bit)

16 bits

16-bits register range is -32,768 ~ +32,767
Read and write the register data through instruction or other device such as HMI.

DO 16-bits

0]1/0]0]0

blS\L

Sign bit

0: positive 1: negative

32 bits
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32 bits value is consisted of two continuous registers. The range is -2147483648 ~

2147483647. For example: (D1 D0) D1 is high16 bits, DO is low16 bits.

For32 bits register, if the low 16-bits are appointed, such as D0, then D1 will be the high16

bits automatically. The address of low 16-bits register must be even number.

D116 bits D016 bits
. \| N
High 1 7 Low
0] 1{0/0[ 0/ O] 1/0{ 0] 1[1]0[0]0[0]O 0 1/0{0]1 0
b31], b0
Sign bit

0: positive 1: negative

Function

e Normal type

When write a new value in the register, the former value will be covered.

When PLC changes from RUN to STOP or STOP to RUN, the value in the register will be

cleared.
e Retentive type

When PLC changes from RUN to STOP or power off, the value in the register will be

retained.
The retentive register range cannot be changed.
e Special type

Special register is used to set special data, or occupied by the system.

Some special registers are initialized when PLC is power on.

Please refer to the appendix for the special register address and function.

e Used as offset (indirect appoint)

Data register can be used as offset of soft element.

Format : Dn[Dm], Xn[Dm], Yn[Dm], Mn[Dm].
Word offset: DXn[Dm] means DX[n+Dml].
The offset value only can be set as D register.

SM2
——————f Mov | ko | po |
HN%;{ MoV | K5 | Do |
SMO

~F—————| Mov |Dpiopo] | Dp1oo |

YO[DO]
(

)}
J

When D0=0, D100=D10, Y0 is ON;
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When M2 is from OFF—ON, D0=5, D100=D15, Y5 is ON.
D10[D0]=D[10+D0], YO[DO]=Y[0+DO0].

Example

Data register D can deal with many kinds of data.
Data storage

WD
—i— wOv | K | D0 | When MO is ON, write 100 into DO.(16 bits value)

ML
—i—{ pmov | k4t | Dio | When Ml is ON, write 41100 into D11,D10 (32bits value)

Data transfer

MO
— }—{ MOV ‘ DO ‘ D10 ‘ When MO is ON, transfer the value of D10 to DO

Read the timer and counter

MO
— }—{ MOV ‘ Cl10 ‘ DO ‘ When MO is ON, move the value of C10 to DO.

As the set value of timer and counter

X0 When X0 is ON, T10 starts to work, TO will set ON when
- TMR.A| T0 | D0 | D2 |

<1 DO value is equal to timer value, time unit is D2.

CNT ‘HCO‘ D4 \

X1 is ON, HCO starts to work, HCO will set ON when D4
value is equal to counter value.

Note: The range of soft components m«
communication mode. In the MODBUS communication mode, some relays can not read and
write. The specific usable range is shown in chapter 6-2-3.
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2-9-1 Word consist of bits

One of the coils from X0 to X17 is ON, Y0 will be ON.
Programming method one:

X0 YO
—
X1
4“7

%

X2
4“7
X3
4“7
X4
4“7
X5
4”7

X6
(Y —

Programming method two: (application of word consists of bits)

DX(l) KO0 YO)—l
— (
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2-9-2 Offset application
Application 1:

When MO is ON, the output from Y1 to Y7 will be ON one by one. DO is offset address. If

there are many output points, M can replace Y.

SM2

—y | MOV K7 D4000 =

MO  SMI3 YO[DO]

—| i ( R )
| INC DO —

DO D4000

N | MOV KI DO I

YO[DO]

( S )

Application 2:

When MO is ON, read the ID10000 value every second and store in the register starting from
D4000 (amounts is 50 registers). DO is offset address.

F

MO SM13
— | i | MOV ID10000 D4000[D0] |
o INC DO
DO K50
=] | MOV Kl DO

F

2-10 Flash register (FD, SFD, FS)

The FLASH registers of XD/XL series PLC are all addressed in decimal system. The serial

numbers are shown in the corresponding table.

Range
Password
Series Name FLASH user data FLASH system read.
register data register protection
FLASH
register
XD1/XD2/XD3/XD3E FDO~FD5119 | SFDO~SFD1999 FS0~FS47
XD5/XDM/XDC/XDSE/X
DME D FDO~FD8191 SFDO~SFD5999 FS0~FS47
XDH(except XDH- SFD ~ ~
60T4/30A16) FS FDO~FD65535 | SFDO~SFD49999 | FSO0~FS47
XDH-60T4/30A16 FDO~FD65535 | SFDO~SFD65487 | FSO0~FS47
XL1/XL3 FDO~FD5119 | SFD0~SFD1999 FSO0~FS47
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XL5/XLSE/XLME/XLSH FDO~FD&191 SFD0~SFD5999 FS0~FS47

XLH/XLASN FDO0~FD65535 | SFDO~SFD65487 | FSO0~FS47

Function

e FLASH User Data Register (FD)
Used to store important data of users, can be maintained when the power is off.
This storage area can remember data even if the battery is powered down, so it can be used to
store important process parameters.

e FLASH System Data Register (SFD)
Used to store system parameters and be able to maintain the data when power off.
The storage area is a system parameter block, and users can not modify it at will.

e Password Read Protection FLASH Register (FS)
A part of the FlashROM register is used to store data soft components, which are represented
by the symbol FS. The values in the FS register can be written but can not be read, so they
can be used to protect the intellectual property rights of users.
The value of the soft element can be set arbitrarily in the FS register, but the value of the
register can not be read (always returned to 0); and it can not be compared with the register in
the host computer software, only with the constant, so the actual value of the register can not
be read.
This storage area can remember data even if the battery is powered down, so it can be used to
store important process parameters.

Note:
(1) When using MOV instruction to transmit data to FD, SFD and FS, only the rising edge is
valid, even if the driving condition is normally open/closed coil, the instruction is executed
only once.
(2) Flash registers can be written about 1,000,000 times, and each write is erased for the
whole Flash registers, which is time-consuming. Frequent writing will cause permanent
damage to Flash registers, so it is not recommended that users write frequently. Do not use
oscillating coil (e.g. SM11) as driving condition.
(3) When data is transmitted to the same Flash register several times, if the value in the source
register does not change from the previous transmission, the transmission instruction will not
be executed even if the driving condition is established again. For example, if the value in DO
is transmitted to FD100, the value in DO is 300 when the transmission instruction is executed
for the first time; if the driving condition is established for the second time, the transmission
instruction is not executed if the value in DO is still 300.
(4) In order to prevent the interference of burr signal when transmitting data to Flash registers,
it is not recommended to use coils such as SMO and SM2 as direct driving conditions. It is
suggested that the transmission instructions be executed after the PLC power-on for a period
of time.
(5) The FS register can only be modified by setting the initial value of the software
component.
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2-11 Variables

XDPPro version 3.7.16 and above supports custom variables, and users can directly make

program using variable names by defining global variables. When defining global variable

names, the following rules need to be followed:

e  Only uppercase and lowercase letters are allowed to start;

e  Only uppercase and lowercase letters, numbers, and " " (underline) are allowed;

e Repeated naming is not allowed,;

e Itis not allowed to duplicate the name of a classic PLC instruction;

e Itis not allowed to duplicate data type names;

e Itis not allowed to have duplicate names with existing software components in the PLC.

(1) Data type

Supported basic types:

Data type | Type description | Length/bit | Data type | Type description | Length/bit
BIT Bit 1 LINT Long integer 64
BOOL Boolean 8 ULINT Unsigned long 64

integer
SINT Short integer 8 REAL real number 32
USINT Unsigned short 8 LREAL Long real 64
integer number
INT Integer 16 BYTE Bit string 8
UINT Unsigned 16 WORD Bit string 16
integer
DINT Double integer 32 DWORD Bit string 32
UDINT Unsigned double 32 LWORD Bit string 64
integer

Supported copying data type:

e  Support user-defined structure types;

e  Support function block types;

e Support pointer types;

e  Supports array types (currently only supports one-dimensional arrays).
Other POU functions please refer to POU function manual.

61




2-12 Constant

Data process

XD/XL series PLC has the following 5 number systems.
e DEC: DECIMAL NUMBER
The preset number of counter and timer ( constant K)
The number of Auxiliary relay M, HM; timer T, HT; counter C, HC; state S, HS; register D,
HD.
Set as the operand value and action of applied instruction (constant K)

e HEX: HEXADECIMAL NUMBER
Set as the operand value and action of applied instruction (constant H)

e BIN: BINARY NUMBER
Inside the PLC, all the numbers will be processed in binary. But when monitoring on the
device, all the binary will be transformed into HEX or DEC.

e OCT: OCTAL NUMBER
XD/XL series PLC /O relays are in octal. Such as [X0-7, X10-17,....X70-77].

e BCD: BINARY CODE DECIMAL
BCD uses 4 bits binary number to represent decimal number 0-9. BCD can be used in 7
segments LED and BCD output digital switch

e  Other numbers ( float number)
XD/XL series PLC can calculate high precision float numbers. It is calculated in binary
numbers, and display in decimal numbers.

Display

PLC program should use K, H to process values. K means decimal numbers, H means hex
numbers. Please note the PLC input/output relay use octal address.

e Constant K
K is used to display decimal numbers. K10 means decimal number 10. It is used to set timer
and counter value, operand value of applied instruction.

e Constant H
H is used to display hex numbers. HA means decimal number 10. It is used to set operand
value of applied instruction.

e Constant B
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B is used to display binary numbers. B10 means decimal number 2. It is used to set operand
value of applied instruction.

2-13 Programming principle

Sign P and I

P is the program sign for condition and subprogram jump.

I is the program sign for interruption (external interruption, timer interruption, high speed
counter interruption, precise time interruption...).

P and I addresses are in decimal. Please refer to the following table:

Series Sign Address
XD, XL P P0~P9999
Range
Model | Name External interruption
Inqu RlSlng . e e Timer interruption
terminal interruption
X2 10000 10001 There are 20 timer
X3 10100 10101 interruptions. From
XD./XL X4 10200 10201 [40%* to [59%*, «H*»
series I he ti i
16 points X5 10300 10301 means t c timeo tgnf:r
X6 10400 10401 interruption, the unit is
X7 10500 10501 ms.
Range
Model Name Extgrgal interruption. . . .
Input Rising Falling Timer interruption
terminal jinterruption [interruption
X2 10000 10001
X3 10100 10101
X4 10200 10201 There are 20 timer
X5 10300 10301 interruptions. From
XD/XL series I X6 10400 10401 [40%* to [59%*, «**>
24-64 points X7 10500 10501 means the timeof timer
X10 10600 10601 interruption, the unit is
XI11 10700 10701 ms.
X12 10800 10801
X13 10900 10901
Sign P

P is usually used in flow; it is used together with CJ (condition jump), CALL (call
subprogram), etc.
Condition Jump CJ
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M8002

H| Diov K 10 | If coil X0 is ON, jump to the

programafter P1;
If the coil X0 is not ON, do not execute

20000 . . o
MO jump action, but run the original

} DPLSY DO D2 YO0 program;
1000 20000 OFF

& o

Call the subprogram (CALL)

X0
— CALL | P10 |+
If X0 is ON, jump to the
- }—%Q g subprogram
B If .th.e coil is not ON, run the
- original program;
— After executing the subprogram,
- @ g return to the main program;
> S
T :
S
] =2

The subprogram will start from Pn and finish with SRET. CALL i1 is used o caii thic
subprogram. n is a integer in the range of 0 to 9999.

Sign I

Tag I is usually used in interruption, including external interruption, time interruption etc. It
often works together with IRET (interruption return), EI (enable interruption), DI (disable
interruption);
e External interruption
Accept the input signal from the special input terminals, not affected by the scan cycle.
Activate the input signal, execute the interruption subroutine.
With external interruption, PLC can dispose the signal shorter than scan cycle; So it can be
used as essential priority disposal in sequence control, or used in short time pulse control.
e Time interruption
Execute the interruption subroutine at each specified interruption loop time. Use this
interruption in the control which isdifferent from PLC’s operation cycle;
e Action sequence of input/output relays and response delay
Input
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Before PLC executing the program, read all the input terminal’s ON/OFF status to the image
area. In the process of executing the program, even the input changed, the content in the input
image area will not change. However, in the next scan cycle, the changes will be read.

Output
Once all the instructions end, transfers the ON/OFF status of output Y image area to the
output lock memory area. This will be the actual output of the PLC. The output contactors
will act according to the device’s response delay time.
When use batch input/output mode, the drive time and operation cycle of input filter and
output device will also show response delay.

e Not accept narrow input pulse signal
PLC’s input ON/OFF time should be longer than its loop time. If consider input filter’s
response delay 10ms, loop time is 10ms, then ON/OFF time needs 20 ms separately. So, up
to 1, 000/(20+20)=25Hz input pulse can’t be processed. But, this condition could be improved
when use PLC’s special function and applied instructions (such as high speed count, input
interruption, input filter adjustment).

e  Dual output(Dual coils)action

Input process
X0=ON  X1=OFF

As shown in the left map, please

consider the case of using the same coil

X0 YO0 at many positions:
i o | v E.g X0=ON, X 1=OFF

Y0 The first YO: XO0 is ON, its image area is
—F—— our Y1 ON, output Y1 is also ON.

X1 The second YO: as input X1 is OFF, the
—F—— our Y0 image area is OFF.

So, the actual output is: YO=OFF,
Output process Y1=ON.

Y0=OFF YI1=ON

When executing dual output (use dual coil), the after one is act in priority.
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3 Basic Program Instructions

This chapter introduces the basic instructions and their functions.

3-1 Basic Instructions List

XD, XL series support all the basic instructions:

Mnemonic | Function Format and Device Srhapt

LD Initial logical operation Mo 3-2
contact type NO !
(normally open)

LDD Read the status from the X0 3-6
contact directly _| b i ©_

LDI Initial logical operation MO 3-2
contact type NC - T
(normally closed)

LDDI Read the normally closed X0 3-6
contact directly B ©_

LDP Initial logical operation- MO 3-5
Rising edge pulse I —

LDF Initial logical operation- MO 3-5
Falling /trailing edge I —
pulse

AND Serial connection of NO MO 33
(normally open) contacts | [

ANDD Read the status from the X0 3-6
contact directly _| ’_|D :

ANI Serial connection of NC MO 33
(normally closed) A
contacts

ANDDI Read the normally closed X0 3-6
contact directly _| ’_/M/ ©_

ANDP Serial connection of Mo 3-5
rising edge pulse i O

ANDF Serial connection of MO 3-5
falling/trailing edge I
pulse

OR Parallel connection of - 34
NO (normally open) HMﬂ O—‘
contacts

ORD Read the status from the | | | 3-6
contact directly J&Oﬂ

ORI Parallel connection of i Qf 3-4
NC (normally closed)




contacts

ORDI Read the normally closed ; 3-6
contact directly X
ORP Parallel connection of } 3-5
rising edge pulse E’%O o—‘
ORF Parallel connection of ; 3-5
falling/trailing edge Mo
pulse
ANB Serial connection of Y 3-8
multiply parallel circuits | | J L J
ORB Parallel connection of 1 Q 3-7
multiply parallel circuits | |,
OUT Final logic operation 11— C YO > 3-2
type coil drive
OuUTD Output to the contact YN 3-6
. \. D _/
directly
SET Set a bit device - % SET ‘ Y0 3-12
permanently ON
RST Reset a blt deVice — }—{ RST ‘ YO 3-12
permanently OFF
CNT 16-bit non-power-off | | [CNT] Co [ K8 } 3-13
retentive incremental
count
CNT_D 16-bit pOWGI‘—Off } [ {CNT7D| HCO I K8 H 3-13
retentive decremented
count
DCNT 32-bit non-power-off | | [DONT] C0 | K8 3-13
retentive incremental
count
DCNT_D 32-bit pOW@r-Off } | J‘DCNT_D| HCO ‘ K8 H 3-13
retentive decremented
count
CNT FB _CNTFB 3-13
HT 100— llfv t Q —test 1
CV [—test 2
DCNT_F ke 3-13
B ’—H\ 100— PV ‘ Q (—test I
CV (—test 2
CNT D F CNT D FB 3-13
T }—— Execute
B HT 90— PV Q —test 1
CV —test 2
DCNT_D DCNT_D_FB 3-13
- }— xecute
_FB }_ﬁ -90 — EV t Q —test_1
CV —test 2
PLS Turn on a scan cycle 3-11
— % PLS Y0
when rising edge ‘ %
PLF Turn on a scan cycle N T pLE ‘ Yo | 3-11
" \ \
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when falling edge

MCS Connect the public serial | — 3-9
contacts <
}7
MCR Clear the public serial 1 I Y0 39
contacts v
=
ALT The status of the " T v 3-10
assigned device is | —
inverted on every
operation of the
instruction
TMR Non-power-off holding 3-14
timer }—{ }—{ TMR ‘ T0 ‘ K10 ‘ K100 H
TMR A Power-off holding timer }—{ 3-14
N }—{TMRA‘ HTO‘ KIOKIOOH
TMR_FB }_{ } g R 3-14
500 — Circle QStatus |—test_1
10 — TimeBase Cur_Circle—test 2
TMR_A_ H } i RA_FB 3-14
FB 500 — Circle QStatus —test 1
10 — TimeBase Cur_Circle—test 2
END Force the current END | 3-15
program scan to end ‘
GROUP Group --GROUP 3-15
GROUPE | Group End 3-16
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3-2 [LD], [LDI], [OUT]

Mnemonic and Function

o Connect the LD and LDI instructions directly to the left bus bar. It can work with ANB

and be used at the branch start.

e OUT instruction can drive the output relays, auxiliary relays, status, timers, and counters.

Mnemonic Function Format and Operands
LD Initial logic operation MO
(positive) contact type NO r | O—‘
(Normally Open)
Operands:
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Variable type: BIT/BOOL
LDI Initial logic operation MO
(negative) contact type NC ’H/ Qﬂ
(Normally Closed)
Devices:
X,Y,M,HM,SM,S HS,T,HT,C,HC,Dn.m
Variable type: BIT/BOOL
OuT Final logic operation type 1 Y0
(OUT) drive coil ’ﬁ O—‘
Operands:
X,Y,M,HM,SM,S HS,T,HT,C,HC,Dn.m
Variable type: BIT/BOOL
Statement

But this instruction can’t be used for the input relays.

e The LD, LDI, and OUT commands do not support operating on the actual output points

on the PLC, and can only control virtual input points as intermediate relays.

Program
X0

R T
X1

Rt ST

TMR TO K10 K100
( —

TO

— | Y1

LD X0

OuUT Y100

LDI Xl

OouT M1203

TMR TO K10 K100
LD TO

ouT Y1
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3-3 [AND]

» [ANI]

Mnemonic and Function

Mnemonic | Function Format and Operands

AND Normal open MO

(and) contactor in series ’H el
Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Variable type: BIT/BOOL

ANI Normal close MO

(and contactor in series =

reverse)
Operand: X,Y,M,HM,SM,S HS,T,HT,C,HC,Dn.m
Variable type: BIT/BOOL

Statements

e Use AND and ANI to connect the contactors in series. There is no limit for contactors in

series. They can be used for many times.

e Use OUT instruction through other coil is called “follow-on” output (For an example see
the program below: OUT M2 and OUT Y3). Follow-on outputcanrepeat as long as the
output order is correct. There’s no limit for the serial connected contactors and follow-on

output times.

Program
X2 Ml
L Y2
Y2 X3
I M2
»

LD X2
AND Ml
ouT Y2
LD Y2
ANl X3
ouT M2
AND TI1

OouT Y3
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3-4 [OR], [OR]]

Mnemonic and Function

Mnemonic | Function Format and Operands

OR Parallel connection |

(OR) of NO (Normally @ﬂ O—‘

Open) contactors

Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Variable type: BIT/BOOL

ORI Parallel connection |

(OR of NC (Normally Mo @

reverse) Closed) contactors
Operand: X,Y,M,HM,SM,S . HS,T,HT,C,HC,Dn.m
Variable type: BIT/BOOL

Statements

e Use the OR and ORI instructions for parallel connection of contactors. To connect a block

that contains more than one contactor connected in series to another circuit block in

parallel, use ORB instruction, which will be described later;
e OR and ORI start from the instruction step, parallel connect with the LD and LDI

instruction step introduced before. There is no limit for the parallel connect times.

Program

Relationship with ANB

X5 LD X5
| C Y6 > OR X6
X6 OR M1l
OUT Y6
MIT LDI Y6
Y6 M4 X7 AND M4
A A At @ OR M12
Mi2 ANI X7
4{
M13 OR M13
— OUT M100
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LD ANB LD

L L
—1:]—1}—1 O
— e

OR
_{}—

L_ After ANB
4{}—

OR
\\ After ANB

The parallel connection with OR, ORI
instructions should connect with LD,
LDI instructions in principle. But behind
the ANB instruction, it’s still ok to add a
LD or LDI instruction.

3-5 [LDP], [LDF], [ANDP], [ANDF], [ORP], [ORF]

3-5-1. Single operand

Mnemonic and Function

Mnemonic Function

Format and Operands

LDP Initial logical operation-Rising

(LoaD Pulse) | edge pulse

- -

X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

LDF Initial logical operation
(LoaD Falling | Falling/trailing edge pulse
pulse)

MO

-

X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

ANDP Serial connection of Rising edge

(AND Pulse) | pulse

o

X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

ANDF Serial connection of
(AND Falling | Falling/trailing edge pulse
pulse)

o

X,Y,M,HM,SM, S, HS,T,HT,C,HC,Dn.m

ORP Parallel connection of Rising edge

(OR Pulse) pulse

B

X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

ORF Parallel connection of
(OR Falling Falling/trailing edge pulse
pulse)

e

X,Y,M,HM,SM,S HS,T,HT,C,HC,Dn.m




® Edget+BIT type

Using range Supported variable Supported variable type
categories

Main ladder chart VAR GLOBAL BIT type variables, members of BIT arrays
Function - ladder VAR GLOBAL BIT type variables, members of BIT arrays
diagram language
Function Block - VAR GLOBAL BIT type variables, members of BIT arrays
Ladder Diagram
Language

® Edge+BOOL type

Using range Supported variable categories Supported variable type

Main ladder chart [VAR_GLOBAL BOOL type variables, BOOL
pointer type variables, members of

BOOL arrays

Function - ladder
diagram language

VAR GLOBAL BOOL type variables, BOOL
pointer type variables, members of

BOOL arrays

Function Block - [VAR _GLOBAL, VAR, VAR TEMP, [BOOL type variables, BOOL

Ladder Diagram |VAR INPUT, VAR OUTPUT, pointer type variables, members of
Language VAR INOUT BOOL arrays
Statements

® LDP, ANDP, and ORP commands are contact commands for detecting rising edges. At the
rising edge of specified soft components and BIT types (OFF — ON change), a scanning
cycle is connected, and the edge signal lags behind by one scanning cycle; When using
BOOL type, the current scanning cycle triggers the edge signal.

® LDF, ANDF, and ORF commands are contact commands for detecting the falling edge. At the
soft components and BIT type falling edges (when changing from ON to OFF), a scanning
cycle is connected, and the edge signal lags behind by one scanning cycle; When using
BOOL type, the current scanning cycle triggers the edge signal.

® Edget+BOOL type: indicated by a red arrow; Edge+soft components/BIT type: indicated by a
black arrow.

® When the instruction operand changes from BIT to BOOL or changes in the opposite
direction, a pop-up will prompt "The current edge instruction execution logic is different
from before modification. Please confirm whether to modify it?"
Click “details” to show below interface:
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EREE — i x
/I, SRESDRESRITEESERAT— EEARDER?
%W VAR1 VARL
—— )} =}
shap ] Mo
“} i
VARL
i
amme— U 21 2L 2 I = L
VAR *
B (P
I
O FAFER e A

Click the "OK" button to complete the modification, click the "Cancel" button to keep the original

instruction display unchanged; If you check the option to no longer prompt next time and click

OK, the next time you modify the edge command to a different type, this dialog box will no longer

pop up.

® Select the edge command in the ladder diagram, press F1, and a help message box will
pop up as shown below:

EHEE = *
LDE . ADFF \ ORPHE &2 AT CHE Rt A TS
LIF « ADNF « ORFHE 4 2 AT FRESIR L AR IS

ERERS:
TRIES+BITHEE : B |0 T 3815 A STrest TID R MR iz g DR BT, B2V IR BIT2eA!
TGRS +B00LZE A TR THE MG HIER, BIVEAB0LES, 5F1F . codesys IR IES R —3

{fl: LDP VAR(BIT)SLDF VAR(BOOL)ERIEOT :

vam VARL
)
SMo Mo
5 )
VARL
EE
aemg |t U 2l L
VAR1 _|____’1' VARL _”l‘
MO R — (T —
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Program

W M13 LDP - X5
X6 ORP X6
1 OouT M13
SM0O X7 LD M8000
1 I MI15 ANDP X7
OuT MI15
3-5-2. Double operand
Mnemonic and Function
Mnemons, names |Operand |Operand| Object type Circuit representation and variable
Sl S2 categories
LDP MO
Take the rising I ©4
edge of the pulse Ml
LDF MO
Take the falling _|l\/‘lT ©7
edge of the pulse .
ANDP Indicates Indtllcl::tes Register type: X, Mo
And the pulse rising|  the signal Y,M,S, T,C, |— i Q
edge current | - e SM, ET, HM, Ml
signal |> 2" °YHS HT, HC, MO
ANDF the last
status of HSC 1 Q
And the pulse scan of . ) ‘
falling edge the operand Variable type: Mi
operand 3 BIT/BOOL
o = ——
Or the pulse rising Mo
edge Ml
ors i ——
Or the pulse falling MO
edge Ml
Statement
® The instruction will compare operands S1 and S2. If operand 1 is ON and operand 2 is OFF,

an rising edge will be generated immediately; If operand 1 is OFF and operand 2 is ON, a

falling edge is immediately generated.
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will overwrite the memory of that bit. This step will affect edge detection, resulting in the

result being no longer unique.

Program

M
— M10 LDP Ml M2

M2 ORP M4 M5

M4 OUT  MI0
H&T LD SMO

ANDP M6 M7

SMO M6 OUT  MI3

| M13
M7

3-6 [LDD], [LDDI], [ANDD], [ANDDI], [ORD], [ORDI], [OUTD]

Mnemonic and Function

Mnemonic Function Format and Operands
LDD Read the status from X0
the contact directly _| p ’—Q
Devices: X
LDDI Read the normally X0
closed contact directly _/\%’/—Q
Devices: X
ANDD Read the status from X0
the contact directly _| |_|D’—Q
Devices: X
ANDDI Read the normally X0
closed contact directly _| M
Devices: X
ORD I;ead the st;z[}ls frlom |X|0 >
the contact t
ontact directly _|D|_
Devices: X
ORDI Read the normally || >
closed contact directly XO:
Devices: X
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OUTD Output to the contact 1
directly

=<
<o

Devices: Y

Statement

The function of LDD, ANDD, ORD instructions are similar to LD, AND, OR; LDDI, ANDDI,
ORDI instructions are similar to LDI, ANDI, ORI; but if the operand is X, the LDD, ANDD,
ORD commands read the signal from the terminals directly.

OUTD and OUT are output instructions. OUTD will output immediately when the condition
is satisfied, needn't wait for the next scan cycle.

Program
=0 X2 Vi
LDD X0
| ) L or ) LDDI X2
:ﬁl ORD X2
) ANB
OUTD YO
3-7 [MEP],[MEF],[INV]
Mnemonic and Function
Mnemonic Function Format and Devices
MEP Arithmetic result MO Ml M‘Z A Y0
rising edge pulse 1 €S
Operation source: none
MEF Arithmetic result M3 M4 M\s v1
falling edge pulse — A s>
INV Negate the operation Mo M7 M Y2
result | )

Statements

® When the operation result before the MEP instruction changes from OFF to ON, an edge
signal is output, and the output state is OFF at other times.

® When the operation result before the MEF instruction changes from ON to OFF, an edge
signal is output, and the output state is OFF at other times.
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® The INV instruction performs a reverse operation on the operation block before this

instruction.
® Support pulsing of switch contacts LD, AND, OR (BIT, BOOL, register bits),
comparison contacts LD=, DLD=, ELD=, DELD=(=,<>><,<=>=).
® B supports MEP, MEF, and INV instructions.
® FC supports INV instructions.
® MEP, MEF, and INV commands cannot be directly connected to the left busbar.
® MEP and MEF instructions cannot appear separately on parallel branches.
Program
MO Ml M2 Yo LD MO
A s AND Ml
AND M2
M3 M4 M5 Y1 ANDME
— s @
SET YO
M6 M7 M8 Y2 LD M3
— | (s AND Mg
AND M5
ANDME
F
SET Y1
LD M6
AND M7
AND M8
ANDINV
SET Y2

Example

® Error example
(1) MEP and MEF commands cannot be directly connected to the left busbar. No errors will
be reported during instruction editing, and error prompts will appear during compilation:

. M10
P v
1 L B

Information(2)
Error List Output

1. PLC1 - Ladder:INWV/MEP/MEF instruction cannot directly connect to the left mother line, MEP
2. Program Code Anatyze Error

(2) MEP and MEF instructions cannot appear on parallel branches. No errors will be reported
during instruction editing, and error prompts will appear during compilation:
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M10

3 M1

| A i
— L)
; M2

Information(2)

Error List Output

1. PLC1 - Ladder:MEP/MEF instructions cannot be used in parallel configuration
2. Program Code Analyze Error
(3) The MEP and MEF instructions cannot be used within FC, and there is no error message

when editing instructions. An error message will appear during compilation:

%’Jeﬂ A PLCT - Ladder /" POU_1
[ Project ~
:J[l] PLCY Add Delete Move-up Move-down | Information | Search
5] code I
"

i Ladder
ELE;' Address Manageme M1

| Global Variable u ’—{ MEP { INC DO

...[55] User Data Type
W] _SY5_AXS 1

Information
Error List  Qutput

] _SYS_ETHERNI

Description Project Row Col
0 1 Instruction name Error POU_1 o 1

® Using example
(1) Single node pulse: When the MO state is true, pulse the instruction state with DO=1;

INC D0

(2) Series parallel hybrid pulse conversion:
(1) When MO is true and M1 and M2 are both false, DO is 0 and self addition is not
performed. MO status is false, M1 or M2 status is not self added.

I NC D0

T NC D0

—t3
o

(3) The MO state is true. If M1 is true and M2 is set to true, the DO state will not self add

and maintain the previous state.
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(4) When MO is set to true and M1 and M2 are set to true, DO only adds itself once, with
DO0=1. Setting true to M0, M1, and M2 yields the same result; First, set M1 and M2 to
true simultaneously, and then set MO to true. DO self adds once, D0=1.

(3) After pulsation, there are nodes:
(1 Set on node before or after pulse, DO will not add by itself.

v

(2) First, set the node before the pulse instruction (MO) to true, and then set the node after
the pulse instruction (M1) to true. DO does not self add, and D0=0.

1| | — [ | [ | | | | |
T i i INC Do
g 1 = ! | 0

(3) First, set the node after the pulse instruction (M1) to true, then set the node before the
pulse instruction (MO) to true, DO self adds, and D0=1.

— | | | | | l
o NC DD
— 1 1

(4) Multiple pulsation: MO is set to true, DO self adds, and DO=1. (From the execution result,

it appears to be the same as node pulsation for a single pulse)

i o [ INC DO
n T \ \ 1

(5) There is a node between two pulsations
(1) Set MO or M1 separately, DO does not self add, D0=0.

(2)  Set MO first, then M1. DO does not self add, and D0=0.
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Lo
=
s
=
O
=

(6) There are multiple pulse instructions in the middle of the node
(1) First set MO to true, then set M1 to true. DO does not add itself, and D0=0.

-
=
¥
o
2

T \ NC D1
I \ 0

(2) When MO is true and M1 is set to true (the same applies when MO and M1 are set to
true at the same time), DO=1 and D1=0. If the order in which M1 and MO are set is
changed, the result remains unchanged.

s [ NC D0 ‘
I

1 I NG D1
I | 0

(3) When MO is true and M2 is set to true (the same applies when M0 and M2 are set to
true at the same time), DO=0, D1=1. If the order in which M2 and MO are set is
changed, the result remains unchanged.

(4) When MO is true and M1 and M2 are set to true (the same applies when MO, M1, and
M2 are set to true at the same time), DO=1 and D1=1; if the order in which M1/2 and
MO are set is changed, the result remains unchanged.

i
=
o
=/

(8) Output with and without pulse coexisting
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(1 Set MO, unset M2, DO self adding, D0=1; M100 unset, M100=false.

— | I | | | | | |
1T INC DO
L — I 1 1

M2 M100

| s )

(2)  Set MO, set M2, DO self add, DO=1; set M100, M100=true.

MO ‘
1 INC DO
S I \ 1

(9) Connect pulse command after edge LDP instruction
(1) One edge instruction and one pulse instruction: set MO to true, D10 self adds, D10=1.

(2) Multiple edge instructions and multiple pulse instructions: MO and M1 not set true at
the same time, DO does not self add, DO=0; M0 and M1 set true at the same time, DO
self adds, DO=1.

_— . . . . . . — _
o i Tl | 0 |

M0 M1 e

(10)FB has pulse inside: If the main ladder diagram M100=false, set MO in FB to true, DO is
not self added, and D0=0; in this case, set M100 to true, DO is self added, and DO=1 (only
for the first time); If the main ladder diagram M100 is set to true, MO in FB is not set to
true, DO is not self added, D0=0; if the main ladder diagram M100 is set to true, MO in FB
is set to true, DO is self added, DO=1.

Main ladder diagram

| | i
: FOU_1

FB program

MO
_{ T [ INC DD
| | 0

82




3-8 [ORB]

Mnemonic and Function

Mnemonic Function Format and Devices
ORB Parallel connect the |:<|—| D—Cj}—‘
(OR Block) serial circuits —

Devices: none

Statements

Two or more contactors are called "serial block". If parallel connect the serial block, use LD,
LDI at the branch start point, use ORB at the branch end point;

As the ANB instruction, an ORB instruction is an independent instruction which is not
associated with any soft component.

There are no limits for parallel circuits’quantity when using ORB for every circuit.

Program

0 Xl
s T1o

¥ Carial connect
the bloclk

Recommended good programming method: Non-preferred programming method:

LD X0 LD X0
AND X1 AND X1
LD X2 LD X2
AND X3

AND X3
ORB

LD X4
LD X4

AND X5
AND X5

ORB
ORB ORB
ouT Y10 OUT Y10
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3-9 [ANB]

Mnemonic and Function

Mnemonic | Function Format and Devices
ANB Serial E—E
(And connection of
Block) p .arauel Devices: none
circuits
Statements

Use ANB to serial connects two parallel circuits. Use LD, LDI at the brach start point; use
ANB at the branch end point.
There are no limits for ANB instruction using times.

Program

1 LD X0

OR X1

! LD X2

ANE ™ Parallel AND X3

cireuit LDI X4

T AND X5
DE instruction bafore ANE ORB

OFR instruction after AHE OR X6
ANB

OR X7

ouT Y20
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3-10 [MCS] , [MCR]

Mnemonic and Function

Mnemonic | Function Format and Devices

MCS The start of

(Master new bus line ,4)_1“:_:'_

control) Devi
ces: None

MCR Reset the bus | ——— C Y0 >

(Master line L

control

Reset) Devices: None

Statements

o After the execution of an MCS instruction, the bus line (LD, LDI) moves to a point after

the MCS instruction. An MCR instruction resets this to the original bus line.

e MCS, MCR instructions should use in pair.

e The bus line can be nesting. Use MCS, MCR instructions between MCS, MCR
instructions. The nesting level increase with the using of MCS instruction. The max
nesting level is ten. When executing MCR instruction, go back to the last level of bus line.

e  When use flow program, bus line management could only be used in the same flow.

When the flow ends, it must go back to the main bus line.

Note: The MCS and MCR instructions can not be written directly in the ladder diagram of
XD/XL series PLC programming software. They can be constructed by horizontal and

vertical lines.

Program
1 Jout LD X1
MCS
| Ll LT3
| C ¥t >~ X2
b‘fﬂ : ouT YO
LD Ml
MCS
LD M3
ouT Y1
LD M2
ouT Y2
MCR
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3-11 [ALT]

Mnemonic and Function

Mnemonic Function Format and Devices
ALT Alternate the coil |
(Alternate) f | ALT ‘ Mo
Operand soft components:
X,Y,M,HM,SM,S.HS,T.HT,C,HC,Dn.m
Variable type: BIT/BOOL
Statements

After executing ALT, the state of the coil can be reversed. Change from the original ON state
to OFF state, or from the original OFF state to ON state.
The ALT instruction is an edge triggered instruction. If normally open and normally closed is
used as the triggering condition, it will be executed once per scanning cycle.

Program
LDP
M100
S } ALT \ MO % ALT
LD
MO OUT
! @' LDI
MO OUT
—H Yo
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3-12 [PLS] , [PLF]

This instruction has two kinds of using method: PLS/PLF+BOOL and PLS/PLF+BIT.

Mnemonic and Function

Mnemonic | Function Format and Devices
PLS Turn on a scan
(Rising cycle when b s | vo |
Pulse) Rising edge
Operand:

X, Y,M,HM,SM,S . HS,T,HT,C,HC,Dn.m

PLF Turn on a scan oLF 7
(Falling cycle when — ‘ P

Pulse) Falling edge

Operand:
X,Y,M,HM,SM,S HS, T, HT,C,HC,Dn.m

® PLS/PLF+BIT type

Using range Supported variable Supported variable types
categories

Main ladder chart VAR GLOBAL BIT type variables, members of BIT arrays
Function-ladder VAR _GLOBAL BIT type variables, members of BIT arrays
chart language
Function block- VAR _GLOBAL BIT type variables, members of BIT arrays
ladder diagram
language

® PLS/PLF+BOOL type

Using range Supported variable categories Supported variable types
Main ladder chart [VAR GLOBAL BOOL type variables, BOOL
pointer type variables, members
of BOOL arrays
Function-ladder |VAR GLOBAL BOOL type variables, BOOL
chart language pointer type variables, members
of BOOL arrays
Function block- |VAR _GLOBAL, VAR, VAR _TEMP, BOOL type variables, BOOL
ladder diagram VAR_INPUT, VAR_OUTPUT, pointer type variables, members
language VAR _INOUT of BOOL arrays
Statements

For using PLS instruction: soft component Y and M will act during one scanning period after
the drive is ON.

For using PLF instruction: soft component Y and M will act during one scanning period after
the drive is OFF.
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Program

X 0% PLS | MO |
MO
1 sET | Yo |—
X % PLE | M1 [ — LD XI
N %{ RST | YO |—

3-13 [SET], [RST]

Mnemonic and Function

Mnemonic | Function Format and Devices
SET Set a bit
(Set) device 1 SET | YO
permanently
ON Operand: X,Y,M,HM,SM,S, HS,T,HT,C,HC,Dn.m
Variable type: BIT/BOOL
RST Reset a bit
(Reset) device —————— RST | Y0
permanently
OFF Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Variable type: BIT/BOOL
Statements

In the following program, YO0 will keep ON even X10 turns OFF after turning ON. Y0 will
not ON even X11 turns OFF after turning ON. This is the same to S and M.
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SET and RST can be used for many times for the same soft component. Any order is allowed,

but the last one is effective.

RST can be used to reset the counter, timer and contactor.

When using SET or RST, it cannot use the same soft component with OUT.

Program
X10 Yo
—t {S)
X11 Y0
—! (R)
X12 M50
it (s)
X13 M50
it (R)
X14 SO
! (s)
X15 50
— (R)
X16
] TMR T250 K10 K10 |
— (R)

YO0
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LD
SET
LD
RST
LD
SET
LD
RST
LD
SET
LD
RST
LD
TMR
LD
RST

X10
YO
X11
YO
X12
M50
X13
M50
X14
SO
X15
SO
X16
T250
X17
T250

K10

K10



3-14 [CNT],[CNT_D],[DCNT],[DCNT_D],[RST],[CNT_FB],

[DCNT_FBJ, [CNT_D_FB|, [DCNT_D_FB] for the counters

3-14-1 Ladder chart counters [CNT],[CNT_D],[DCNT],[DCNT_D],[RST]

Mnemonic and Function

Mnemonic Function Format and devices
CNT 16 bits non power-off retentive
Output increase count, the drive of count } || CNT
il

cot Operand: K, D
CNT D 16 bits power-off retentive
Output decrease count, the drive of } || |CNT D[ HCO | K8 H

t coil

count cot Operand: K, D
DCNT 32 bits non power-off retentive ‘ N : 0 [ K8
Output increase count, the drive of count | | H ‘ H

coil Operand: K, D
DCNT_D 32 bits power-off retentive \ ¥ 'DCNT D] HCO | K8 H
Output decrease count, the drive of | N

count coil Operand: K, D
RST Reset the output coil, clear the | '
Reset current count value ! )

Operand: C, HC, HSC

Internal counter programming

CO0 increase counts the X11 OFF

X10

- RST to ON times. When CO reaches
X11 K10, CO will become OFF to ON.

—H—{CNT‘ Co ‘KIO k

When X11 becomes OFF to ON,

= Yo the CO current value will keep

| ()
4{\ ¢ )

increasing, and the CO coil will
still be ON. When X10 is ON,
reset the CO coil.

Power-off retentive counter will keep the current value and counter coil status when the
power is off.
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High speed counter programming

5]

_||—|CNT |HSCIII|K1III |—
HSICIII 70
[

M1
i [

I b
by -

Increase count the OFF to ON times of MO.
When the count value reaches set value (value of K or D), the count coil will be ON.
When M1 is ON, the count coil of HSCO reset, the current value becomes 0.

3-14-2 Function block counters

[CNT_FB],[DCNT_FB|,[CNT_D_FB|,[DCNT_D_FB]

3-14-2-1 Incremental counter function block [CNT_FB],[DCNT _FB]
(1) Instruction overview

CNT_FB is incremental counter function block.

Incremental counter function block [CNT FB]

16-bit CNT _FB Block CNT_FB
instruction display —1 Execute
— PV Ql—
CVi—
32-bit DCNT _FB Block DCNT_FB
instruction display —| Execute
—pv Ql—
CVi—
Execution | Normally open/close, edge | Suitable | XD, XL series
condition | triggering model
Firmware | - Software | V3.7.16 and above

Note: Among the applicable models mentioned above, models other than XDH and XLH
require software version V3.7.17 and above.

(2) Operand

Operand | Name Function Data type
- Execute | Instruction triggering BOOL

S1 PV Set counting value INT/DINT
D1 Q Counting started/completed BOOL

D2 CvV Current counting value INT/DINT
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(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant|Module| Custom System Custom
variables variables
D |[FD/TD/ICDDX|DY|DM|DS| KH | ID |QD . X|Y[M] S|T|C|Dnm|
S1 °
S2 °
D1 °
D2 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

When Execute changes from OFF to ON, the count is incremented. When the value of
CV reaches the set value PV, the Q state becomes ON. Afterwards, when Execute
continues to change from OFF to ON, the value of CV will continue to self increase, but
the Q state remains unchanged;

It can be reset using CNT RST FC/DCNT RST FC.

Example:
CNT FB_1
MO CNT_FB
4m Execute
100 — PV Q— test 1
CV — ftest 2
M1
MMl CNT RST FC
CNT FB_1 — instance

When MO becomes ON each time, the counter accumulates the number of self additions,
and the value of test 2 is the number of counts at that time; When the timer reaches the
set 100, test 1 becomes ON; When MO continues to turn ON afterwards, the counter will
continue to self increase the number of times;

During the counting process, when M1 changes from OFF to ON, the state of test 1
becomes OFF, and the value of test 2 is reset to zero.

3-14-2-2. Decreasing counter function block [CNT D FB],[DCNT D FB]

(1) Instruction overview

CNT_D FB is decreasing counter function block.

Decreasing counter function block [CNT D FB]

16-bit CNT D FB Block CNT_D_FB
instruction display — Execute
—{PV Ql—
CViI—
32-bit DCNT D FB Block DCNT D FB
instruction display — Execute
— PV QL—
CVi—
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Execution | Normally open/close, edge | Suitable | XD, XL series
condition | triggering model

Firmware | - Software | V3.7.16 and above

Note: Among the applicable models mentioned above, models other than XDH and XLH

require software version V3.7.17 and above.

(2) Operand

Operand | Name Function Data type
- Execute | Instruction triggering BOOL
S1 PV Set counting value INT/DINT
D1 Q Counting started/completed BOOL
D2 CvV Current counting value INT/DINT
(3) Suitable soft component
Operand Word soft component Bit soft component
System ConstantModule| Custom System Custom
variables variables
D [FD|TD|CD|DX|DY|DM|DS| KH | ID|QD . X|Y|M| S|T|C|Dnm|
S1 °
S2 °
Dl °
D2 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

When Execute changes from OFF to ON, subtract the count. When the CV value reaches
the set value PV, the Q state becomes ON; Afterwards, when Execute continues to
change from OFF to ON, the value of CV will continue to self decrease, but Q will
remain in the same state;

Can be reset using CNT D RST FC/DCNT D RST FC.

Example:
CNT D FB 1
MO CNT_D_FB
_ﬁ Execute
90 — PV QF— test I
CV —— tost 2
Ml
1 CNT D RST FC
CNT _D_FB 1 —= instance

When MO becomes ON each time, the counter self decreases the number of times, and
the value of test 2 is the counting times at that time. When the counter reaches the set
value of -90, test 1 becomes ON. When MO continues to turn ON afterwards, the counter
will continue to self reduce the number of times;

During the counting process, when M1 changes from OFF to ON, the state of test 1
becomes OFF, and the value of test 2 is reset to zero.
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3-15 [TMR], [TMR_A],[TMR_FB],[TMR_A_FB] for timers

3-15-1 Ladder chart timer [TMR],[TMR_A]

Mnemonic and Function

Mnemonic | Function Format and devices

TMR Non power-off retentive 100ms

output timer, the drive of coil }—{ |—| THE | ™ | K10 |1'§1'3'J H
operand: K, D

TMR Non power-off retentive 10ms

output timer, the drive of coil — }—{ TMR ‘ T ‘ K10 ‘ K10 F
operand: K, D

TMR Non power-off retentive 1ms

output timer, the drive of coil — MR ‘ 10 ‘ K10 ‘ K F
operand: K, D

TMR_A Power-off retentive 100ms timer,

output the drive of coil }_{ | p— | po— | P |K1I:||:| |_
operand: K, D

TMR_A Power-off retentive 10ms timer,

output the drive of coil —] }—{ TMR_A ‘ HTO ‘ K10 ‘ K10 F
operand: K, D

TMR A Power-off retentive 1ms timer,

output the drive of coil —] TMR_A ‘ HTO ‘ Ko ‘ « #

operand: C, HC, HSC

Internal timer programming

MO
] }—{ TMR ‘ TO ‘K]O‘KIO}—
T0

M1

T

When MO is ON, TO starts to
timing. When TO reaches K10,
TO coil is ON. Then TO
continues timing. When M1 is
ON, reset the TO.

Power-off retentive timer will keep the current value and counter coil status when the power

1s off.
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3-15-2 Function block timer [TMR_FB],[TMR_A FB]

3-15-2-1 Not holding timer function block [TMR_FB]

(1) Instruction overview

TMR_FB is condition not conducting, not holding timer function block.

Condition not conducting, not holding timer function block [TMR FB]

16-bit TMR FB Block TMR_FB
instruction display — Enable
— Circle QStatus ——
— TimeBase  Cur Circle ——
Execution | Normally open/close Suitable | XD, XL series
condition model
Firmware | - Software | V3.7.16 and above

Note: Among the applicable models mentioned above, models other than XDH and XLH

require software version V3.7.17 and above.

(2) Operand

Operand | Name Function Data type
- Enable Instruction triggering BOOL
S1 Circle Setting time= Circle*TimeBase(ms) INT
S2 TimeBase | Time base (ms), only can set to 1/10/100 INT
D1 QStatus Timing status output BOOL
D2 Cur_Circle | Current time INT
(3) Suitable soft component
Operand Word soft component Bit soft component
System Constant|Module| Custom System Custom
variables variables
D |FD|TD|CDDX|DY|DM|DS| KH | ID|QD . X|Y M| S|T|C|Dnm
S1 °
S2 °
Dl °
D2 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action
® When the Enable of the timer changes from OFF to ON, the timer starts timing. When
the current timing time Cur Circle reaches the set time Circle*TimeBase, QStatus
changes from OFF to ON;
® When Enable changes from ON to OFF during the timing process, the timer Cur_Circle
resets and QStatus resets;

® TMR RST FC can be used for resetting the timer.

Example:
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TMR FB_1

MO TMR_FB
| Enable
500 — Circle QStatus test 1
10 —— TmeBase Cur_Circle test 2
Ml
- TMR_RST FC
TMR_FB 1 — instance

® When MO becomes ON, the timer starts timing, and the value of test 2 is the timing time
at that time. When the timer reaches 5000ms, test 1 becomes ON; When MO changes
from OFF to ON, the timing stops, the state of test 1 becomes OFF, and the value of
test 2 is reset to zero; During the timing process, when M1 changes from OFF to ON,
the state of test_1 becomes OFF, and the value of test_2 is reset to zero.

(5) Sequence digram

Enable —— |_|

QStatus

Cur_Circle — 1

Circle*TimeBase

3-15-2-2. Holding timer function block [TMR A FB]

(1) Instruction overview

TMR_A_FB is ondition not conducting, holding timer function block.

Condition not conducting, holding timer function block [TMR A FB]

16-bit TMR_A FB Block TMR_A FB
instruction display — Enable
—— Circle QStatus ——
— TimeBase Cur Circle ——
Execution | Normally open/close Suitable | XD, XL series
condition model
Firmware | - Software | V3.7.16 and above

Note: Among the applicable models mentioned above, models other than XDH and XLH
require software version V3.7.17 and above.

(2) Operand

Operand | Name Function Data type
- Enable Instruction triggering BOOL
S1 Circle Setting time= Circle*TimeBase(ms) INT

S2 TimeBase | Time base (ms), only can set to 1/10/100 INT

DI QStatus Timing status output BOOL
D2 Cur_Circle | Current time INT
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(3) Suitable soft component

Operand Word soft component Bit soft component
System Constant|Module| Custom System Custom
variables variables
D|FD/TD|CDDX|DY|DM|DS| KH |ID|QD . X|Y M| S|T|C|Dnm|
S1 °
S2 .
D1 °
D2 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

® When the Enable of the timer changes from OFF to ON, the timer starts timing. When

the current timing time Cur_ Circle reaches the set time Circle*TimeBase, QStatus
changes from OFF to ON;

When Enable changes from ON to OFF during the timing process, the timers Cur_Circle
and QStatus remain in their current state. When Enable changes to ON, the timing

continues;
TMR_A_RST FC can be used for resetting the timer.
Example:
TMR_A_FB_1
MO TMR A FB
— Enable
500 — Circle QStatus —— test 1
10 —— TimeBase Cur_Circle — test 2
M1
F— TMR A RST FC
TMR A FB 1 —= instance

When MO becomes ON, the timer starts timing, and the value of test 2 is the timing time
at that time. When the timer reaches 5000ms, test 1 becomes ON; When MO changes
from OFF to ON, the timing pauses, and the status of test 1 and the value of test 2
remain. Set MO again to continue timing, and test 2 continues to accumulate; During the
timing process, when M1 changes from OFF to ON, the state of test 1 becomes OFF,
and the value of test 2 is reset to zero.

(5) Sequence diagram

—>

TMR_A RST FC

E s
QStatus  ——— | i
«—>
Cur_Circle
Circle*TimeBase
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3-16 [END]

Mnemonic and Function

Mnemonic | Function Format and Devices: None

END Force the END |
(END) current

rogram scan )
}[)0 ei d Devices: None

Statements

Input dizposzal

Stepon LD I
ol

oz OUT W

END

- Nop

WOF

WOP

!
HOP

Chat ot dispnsa%

PLC repeatedly carries on input disposal, program executing and output disposal. If write
END instruction at the end of the program, then the instructions behind END instruction
won’t be executed. If there’s no END instruction in the program, the PLC executes the end
step and then repeats executing the program from step 0.

When debug, insert END in each program segment to check out each program’s action.

Then, after confirm the correction of preceding block’s action, delete END instruction.
Besides, the first execution of RUN begins with END instruction.

When executing END instruction, refresh monitor timer. (Check if scan cycle is a long timer.)
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3-17 [GROUP] , [GROUPE]

Mnemonic and Function

Mnemonic | Function Format and Device

GROUP GROUP

Devices: None

GROUPE | GROUP END

Devices: None

Statements

GROUP and GROUPE should use in pairs.

GROUP and GROUPE don't have practical meaning; they are used to optimize the program
structure. So, add or delete these instructions doesn't affect the program's running;

The using method of GROUP and GROUPE is similar with flow instructions; enter GROUP
instruction at the beginning of group part; enter GROUPE instruction at the end of group part.

Generally, GROUP and GROUPE

LROUP instruction can be programmed according

M . .
| 1|L :Mm-' K10 D0 to the group's function. Meantime, the
MBO00 0 programmed instructions can be FOLDED

I ¢ R > or UNFOLDED. To a redundant project,

— these two instructions are quite useful.
GROUPE

3-17 Programming notes

Contactor structure and steps

Even in the sequencial control circuit with the same function, it’s also available to simplify
the program and shorten the program steps according to the contactors’ structure. General
programming principle is: (a) write the circuit with many serial contacts on the top; (b) write
the circuit with many parallel contactors in the left.

Program’s executing sequence
Handle the sequencial control program by [From top to bottom] and [From left to right]
Sequencial control instructions also encode following this procedure.

Dual output dual coil’s activation and the solution
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If carry on coil’s dual output (dual coil) in the sequencial control program, then the last action

is prior.

Dual output (dual coil) doesn’t go against the input rule. But as the preceding action is very

complicate, please modify the program as in the following example.

X0 X2
L —

5

X3 x4
A Y0 >

—)

X0 X2
L

X3 X4
]

4){(0 X2 S -

X3 X4
— I M1 >—

<
HMT.O Yo
41\{/[ 1

There are other methods. E.g. jump instructions or flow instructions.
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4 Applied Instructions

In this chapter, we describe applied instruction’s function of XD, XL series PLC.

4-1 Applied Instructions List

Mnemonic Function Ladder chart Chapter
Program Flow
CJ Condition jump — % c ‘ Pn ‘ 4-3-1
CALL | Call subroutine —i—{ ca | p | 4322
SRET Subroutine return 4-3-2
STL Flow start 4-3-3
STLE | Flow end 4-3-3
Open the assigned
SET flow, close the current | — % SET ‘ Sn ‘ 4-3-3
flow
Open the assigned
ST flow, not close the — % ST ‘ Sn ‘ 4-3-3
current flow
FOR 18(;:2;5 a FOR-NEXT | FOR ‘ S ‘ 434
NEXT E)r;(; of a FOR-NEXT 434
FEND Main program END 4-3-5
END Program END END 4-3-5
Data Compare
LD— LD activates if (S1) = % D- ‘ S1 ‘ 5 ‘ 4-4-1
(82)
LD> %Slg)actlvates if (S1) > % D> ‘ S1 ‘ © ‘ 4.4-1
LD activates if (S1) D= s1 2
LD< | (s — st [ s 4-4-1
LD activates if (S1)
LD<> LD<> s ) 4-4-1
LD T [ s [ %
D<= %Slg)actlvates if(S1) < % LD ‘ S1 ‘ © ‘ 4-4-1
LD>— %Slg)activates if(S1) > % P s1 ~ 4-4-1
AND= il\(g)z?ctlvates if(S1) | H AND— ‘ S ‘ < ‘ 440
AND> il\(g)z;ictwates if(S1) | H AND~ ‘ - ‘ < ‘ 440
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AND< il\(g)z;ictivates if(S1) HH AND< ‘ s1 ‘ o ‘ 4.4
AND< > il(\lslg)activates if(S1) HH AND< ‘ sl ‘ o ‘ 4.4
AND< = él(\lslg)activates if(S1) HH AND<— ‘ S1 ‘ © ‘ 442
AND> = SI(\Islg)activates if(S1) HH AND— s1 ‘ < ‘ 4.4

OR= E)Sfé)activates if(S1)= % OR= ‘ S1 ‘ © ‘ 443

OR> E)Sfé)activates if(S1)> 4‘ OR= ‘ s1 ‘ 2 ‘ 443

OR< E)SI;)aCtivates if(S1)<< 4‘ OR= ‘ s1 ‘ 2 ‘ 443
OR< > E)SI;)activates if(S1) # % OR== ‘ - ‘ ~ ‘ 443
OR< — E)SI;)activates if(S1) < % OR—— ‘ S1 ‘ © ‘ 443
OR> — %I;)activates if(S1) > % OR>— ‘ s1 ‘ ~ ‘ 4423
Data Move

CMP Compare the data HH CMP ‘ S1 ‘ S ‘ D ‘ 4-5-1
Compare the data in
ZCP cortain aro }—H—‘ zep [ st sz s [0 | 4-52

MOV | Move —H—' MOV \ S ‘ D ‘ 4-53

BMOV | Block move ——{B7MOV| 5 | D | n | 4-5-4

PMOV Transfer the Data 4”_4 PMOV ‘ S ‘ D ‘ o ‘ 4.5-5

block

FMOV Multi-points repeat 4”_‘ FMOV ‘ S ‘ D ‘ o ‘ 4-5-6

move

EMOV Float number move }%H EMOV ‘ S ‘ D ‘ 4-5-7

FWRT | Flash ROM written | —i— FWRT | S | D | 4-5-8

MSET Zone set H}—4 MSET‘ S1 ‘ S2 ‘ 4-5-9

ZRST Zone reset —H—' ZRST‘ S1 ‘ S2 ‘ 4-5-10

SWAP lsovvvfgyt?ee highand ) | 4-5-11

XCH Exchange two values }H H XCH‘ I ‘ D2 ‘ 4-5-12
Data Operation

ADD Addition }HH ADD ‘ St ‘ S2 ‘ D ‘ 4-6-1

SUB Subtraction }HH SUB ‘ S1 ‘ S2 ‘ D ‘ 4-6-2

MUL Multlphcatlon }—1}—4 MUL ‘ S1 ‘ S2 ‘ D ‘ 4-6-3

DIV Division }HH DW‘ 81 ‘ 2 ‘ b ‘ 4-6-4
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Increment

INe el o ros
DEC Decrement }H 465
MEAN | Mean —i+—{MEAN| s [ D | n | 4-6-6
WAND | Word And HH WAND ‘ S1 ‘ S2 ‘ D ‘ 4-6-7
WOR | Word OR —f— WoR| st [ s2] D | 4-6.7
WXOR | Word eXD3lusive OR | |t WXOR | S |[s2| D | 4-6.7
CML Compliment H}—4 CML ‘ S ‘ D ‘ 4-6-8
NEG Negative }H (NEG | D | 4-6-9
Data Shift
SHL Arithmetic Shift Left }—H—' SHL, \ D \ n \ 4-7-1
SHR Arithmetic Shift Right }—H—‘ SHR ‘ D ‘ n ‘ 4-7-1
LSL Logic shift left }HH LSL‘ D ‘ n ‘ 479
LSR Logic shift right }HH LSR‘ D ‘ N ‘ 47
ROL Rotation shift left }H H ROL‘ 5 ‘ N ‘ 473
ROR Rotation shift right }H H ROR‘ o ‘ . ‘ 473
SFTL | Bit shift left }—H—' SFTL | S| D | al | n2 | 4-7-4
SFTR | Bit shift right }—H—‘ SFTIR | s [ D [ nl [ m2 4.7.5
WSFL Word shift left }HH WSFL ‘ S ‘ D ‘ l ‘ ” ‘ 476
WSFR Word shift right }HH WSFR ‘ S ‘ b ‘ nl‘ " ‘ 477
Data Convert
Single word integer
WTD converts to double }—H—' WTD‘ S ‘ D ‘ 4-8-1
word integer
pWID | e | o s o
32 bits integer to64
BDWTD | bits integer batch HH BDWTD‘ S ‘ D ‘ n ‘ 4-8-2
conversion
16 bits integer
FLT converts to float point }HH FLT‘ > ‘ b ‘ 4-8-3
32 bits integer
DFLT converts to float point }HH DFLT‘ > ‘ P ‘ 4-8-3
64 bits integer
FLTD converts to float point }HH FLTD‘ S ‘ D ‘ 4-8-3
32 bits integer to
DFLTD | double precision 4-8-4

floating point

‘H ‘DFLTD‘S’D‘
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64 bits integer to

QFLTD | double precision }—1%{ QFLTD | s | D | 4-8-4
floating point
Float point ts t
INT in;agel’;Oll’l converts to }—H—‘ INT‘ S ‘ b ‘ 4-8-5
Double - precision
DINTD | floating point t032 o~ [ s [ b | 4-8-6
bits integer
Double - precision
QINTD | floating point to64 } = oN | s | D | 4-8-6
bits integer
Single precision
ECON floating point to 4-8-7
double precision } i BCON | s | D |
floating point
Single precision
floating point to
BECON | double precision BECON| S | D 4-8-8
floating point batch }H}—{ ’ ‘ ‘ : ‘
conversion
BCD converts to
BIN binary }HH BIN‘ S ‘ b ‘ 4-8-9
Binary converts to
BCD BCD }HHBCD‘ S ‘ b ‘ 4-8-10
ASCI ig)éﬁonverts to }—H—' ASCI‘ S ‘ D ‘ 0 ‘ 4811
ASCII converts to
HEX Hex. }—H—' HEX| S [ D | n | 4-8-12
peco | Coding }—H—‘ DECO| s | D | n | 4-8-13
ENco | Highbit coding o] s [ b | 4-8-14
ENCoL | oW bitcoding }—H—‘ ENCOL | § | D | n | 4-8-15
GRY Binary to Gray code }H H GRY‘ S ‘ 5 ‘ 48-16
GBIN Gray code to binary }HH GBIN‘ S ‘ b ‘ 4-8-17
Float Point Operation
ECMP Float compare }—H—‘ ECMI" S1 ‘ S2 ‘ D ‘ 4-9-1
EZCP Float Zone compare }—H—' EZCP‘ Sl‘ 52 ‘ bl ‘ D2 ‘ 4-9-2
EADD | FloatAdd }—H—' EADD | s1 | s2 | D | 4-9-3
gsyg | Float Subtract }—H—' ESUB | s1|s2| D | 4-9-4
EMUL Float Multiplication }H }—¢EMUL‘ Sl‘ o ‘ b ‘ 4-9-5
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gpry | Floatdivision }—H—' EDIV | s1|s2 | D | 4-9-6
ESQR Float Square Root }HH BSOR ‘ s ‘ 5 ‘ 4-9-7
Sine
SIN }—H—‘ SN | s | D | 4-9-8
cos | Cosine }—H—' cos| s | D | 4-9-9
TAN Tangent }H H TAN ‘ S ‘ 5 ‘ 4.9.10
ASIN Float Sine. }H H SN ‘ S ‘ = ‘ 4.9.11
ACOS Float Cosine }HH ACOS‘ : ‘ b ‘ 4-9-12
ATAN Float Tangent }H H ATAN‘ S ‘ 5 ‘ 4913
Clock Operation
TRD Read RTC data }_{ n 4-10-1
Write RTC data
TR oo
Accurate clock BD
MOV boarlcll e }—m—{ Mov | s | D | 4-10-3
Accurate clock BD
TO board data write }—% To | St 52 | 53 D 4-10-4
TADD Clock data add ——{TADD | s1 | s2 [ D | 4-10-5
TSUB Clock data sub 4 TSUB | s1 | s2 [ D | 4-10-6
Convert hour, minute,
HTOS and second data to }—”—{ HIOS ‘ 8 ‘ D ‘ 4-10-7
seconds
STOH E)Ol?gjrr;siﬁiﬁ?ega :Ld ir—{ston| s | D | 4-10-8
seconds
Time (hours, minutes,
TCMP | ([ 1) compare }—H—{ TcMP | S1 [ s2 [S3]s [ D] | 4109
D h
DACMP daa;)egif;; f;ont © || pacmp [ s1 52 [83] s [ D || 4-10-10
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4-2 Reading Method of Applied Instructions

In this manual, the applied instructions are described in the following manner.

1)Summary

ADDITION [ADD]

16 bits ADD 32 bits DADD

Execution Normally ON/OFF, Suitable XD, XL

condition Rising/Falling edge Models

Hardware - Software -

requirement requirement
2)Operands

Operands | Function Data Type

S1 Specify the data or register address 16 bits/32 bits, BIN

S2 Specify the data or register address 16 bits/32 bits, BIN

D Specify the register to store the sum result 16 bits/32 bits, BIN
3)Suitable Soft Components
Operan Word soft elements Bit soft elements
ds System Consta | Module System

nt
DIF| T|C|D|D|D|D| KH |1T|Q|X|Y M|S|T|C| Dn
D|D|ID|X]|]Y|M]|S D| D m

S1 ol o | o o | 0 | o o | o °
S2 ol o | o o | 0 | o o | o °
D ol o | o | o ° o | o

*Note: D includes D, HD. TD includes TD, HTD. CD includes CD, HCD, HSCD, HSD. DM
includes DM, DHM. DS includes DS, DHS. M includes M, HM, SM. S includes S and HS. T
includes T and HT. C includes C and HC.

Description

<16 bits instruction>

<32 bits instruction>

F(((})—{ DADD

Gy & ()

\ D10 \ D12 \ D14 \

(D10) + (D12) — (D14)

GO (=) (@)

\ D10 \ DI2 \ D14 \ (D11D10) + (D13D12) — (D15D14)

® Two source data make binary addition and the result data store in object address.

® The highest bit of each data is positive (0) and negative (1) sign bit. These data will make
addition operation through algebra. Such as 5 + (-8) = -3.

®  If the result of a calculations is “0”, the “0’ flag acts. If the result exceeds 323,767(16 bits
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operation) or 2,147,483,648 (32 bits operation), the carry flag acts. (refer to the next page). If
the result exceeds -323,768 (16 bits operation) or -2,147,483,648 (32 bits operation), the
borrow flag acts (Refer to the next page).

When carry on32 bits operation, low16 bits of 32-bit register are assigned, the register
address close to the low16 bits register will be assigned to high16 bits of 32-bit register. Even
number is recommended for the low16 bits register address.

The source and object can be same register address.

In the above example, when X0 is ON, the addition operation will be excuted in each

scanning period. Please be sure to pay attention. Alternatively, you can choose to trigger

using edge commands.

Related flag

Flag Name Function
ON: the calculate result is zero

SM20 Zero OFF: the calculate result is not zero
ON: the calculate result is over 32767(16bits) or
2147483647(32bits)

SM21 Borrow | OFF: the calculate result is not over 32767(16bits) or
2147483647(32bits)
ON: the calculate result is over 32767(16bits) or
2147483647(32bits)

SM22 Carry OFF: the calculate result is not over 32767(16bits) or
2147483647(32bits)

Notes

® The assignment of the data

The data register of XD, XL series PLC is a single word (16 bits) data register, single word
data only occupy one register which is used to single word instruction. The process range is
decimal —327,68~327,67, or hex 0000~FFFF.

Single word object instruction D(NUM)
Instruction | D(NUM) | — Object

Double words (32 bits) occupy two data registers; the two registers’ address is continuous.
The process range is: decimal -214,748,364,8~214,748,364,7 or hex 00000000~FFFFFFFF.

Double word object instruction D(NUM+1) D(NUM)
| Instruction | D(NUM) ‘ — | Object | Object |

® The way to represent32 bits instruction
Add letter “D” before16 bits instruction to represent32 bits instruction.
For example:

ADD DO D2 D4 16 bits instruction
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DADD D10 D12 D14 32 bits instruction

% 1: It shows the flag bit following the instruction action.

*2: (s) Source operand which won’t change with instruction working

% 3: Destinate operand which will change with instruction working

% 4: It introduces the instruction’s basic action, using way, applied example, extend function,
note items and so on.

4-3 Program Flow Instructions

Mnemonic Instruction’s name Chapter
CJ Condition Jump 4-3-1
CALL Call subroutine 4-3-2
SRET Subroutine return 4-3-2
STL Flow start 4-3-3
STLE Flow end 4-3-3
SET Open the assigned flow, close the current flow (flow 433
jump)
ST Open the assigned flow, not close the current flow
4-3-3
(Open the new flow)
FOR Start of a FOR-NEXT loop 4-3-4
NEXT End of a FOR-NEXT loop 4-3-4
FEND First End 4-3-5
END Program End 4-3-5

4-3-1 Condition Jump [CJ]

1)Summary
As the instruction to execute part of the program, CJ shortens the operation cycle and avoids
using the dual coil

Condition Jump [CJ]

16 bits CJ 32 bits -
Execution Normally ON/OFF coil Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Data Type
Pn Jump to the target (with pointer Nr.) P Pointer's Nr.

(P0O~P9999)
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3)Suitable Soft Components

Others Pointer
P I
[ ]
Description

In the below graph, if X0 is ON, jump from the first step to the next step behind P6 tag. If X0
is OFF, do not execute the jump instruction;

| P o > In the left graph, YO becomes to be
Xl /YO\ dual coil output, but when X0=OFF, X1
)‘(‘2 }24; activates; when X0=ON, X5 activates
)1(13 (R) » ClJ can’t jump from one STL to another
—— ——{ TMR T246 K1000 K10 | STL;
4¢Xﬁ_¢ MOV K3 DO | » After driving timer TO~T575,
<« HTO0~HT795 and HSCO0~HSC30, if
5}4{0 &l 57 - executes CJ, continue working, the
X5 YO output activates.
A ) » The Tag must be match when using CJ
instruction.
X6 T246
1] (R) <

4-3-2 Call subroutine [CALL] and Subroutine return [SRET]

1)Summary
Call the programs which need to be executed together, decrease the program's steps;

Subroutine Call [CALL)]

16 bits CALL 32 bits -
Execution condition Normally Suitable Models XD, XL
ON/OFF,
Rising/Falling
edge
Hardware requirement - Software requirement | -
Subroutine Return [SRET)]
16 bits SRET 32 bits -
Execution condition - Suitable Models XD, XL
Hardware requirement - Software requirement | -
2)Operands
Operands | Function Data Type
Pn Jump to the target (with pointer No.) P Pointer's No.
(PO~P9999)

109



3) Suitable Soft Components

Others Pointer
P I
[ ]
Description

P10 \

HX‘H CALL

£
2.
=}

D

FEND
P10

4{ n
s
o
3
=Y
(¢

Il

® If X0= ON, execute the call instruction and jump to P10. After executing the subroutine,
return the original step via SRET instruction.

® Program the tag with FEND instruction (will describe this instruction later)

® In the subroutine 9 times call is allowed, so totally there can be 10 nestings.

®  When calling the subprogram, all the timer, OUT, PLS, PLF of the main program will keep
the status.

® All the OUT, PLS, PLF, timer of subprogram will keep the status when subprogram returning.

® Do not write pulse, counter or timer inside the subprogram which cannot be completed in one
scan period.

® The call instruction and subroutine pointer P must be used together, otherwise an error

message "non-existent label type" will be reported.

Subprogram executing diagram:
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Main program

Subprogram

If X0=ON, the program executes as the arrow.

If X0=OFF, the CALL instruction will not work; only the main program works.

The notes to write the subprogram:

Please programming the tag after FEND. Pn is the start of subprogram; SRET is the end of
subprogram. CALL Pn is used to call the subprogram. The range of n is 0 to 9999.

The subprogram calling can simplify the programming. If the program will be used in many
places, make the program in subprogram and call it.

4-3-3 Flow [SET], [ST], [STL], [STLE]

1)Summary
Instructions to specify the start, end, open, close of a flow;

Open the specified flow, close the local flow [SET]

16 bits SET 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition Rising/Falling edge Models

Hardware - Software -
requirement requirement

Open the specified flow, not close the local flow [ST]

16 bits ST 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition Rising/Falling edge Models

Hardware - Software -
requirement requirement

Flow starts [STL]

16 bits STL 32 bits -
Execution - Suitable XD, XL
condition Models
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Hardware - Software -
requirement requirement
Flow ends [STLE]
16 bits STLE 32 bits -
Execution - Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Data Type
Sn Jump to the target flow S Flow No.

3)Suitable Soft Components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF |T |C |D |D |D |D KH 1| Q| X|Y|{M|S|T|C| Dn
D|D|D|X|Y |M|S D| D m
Sn °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Description

STL and STLE should be used in pairs. STL represents the start of a flow; STLE represents
the end of a flow.

Every flow is independent. They cannot be nesting. There is no need to write the flow as the
order SO, S1, S2... you can make the order. For example, executing S10, then S5, SO.

After executing of SET Sxxx instruction, the flow specified by these instructions is ON.
After executing RST Sxxx instruction, the specified flow is OFF.

In flow SO, SET S1 close the current flow SO, open flow S1.

In flow SO, ST S2 open the flow S2, but don’t close flow SO.

When flow turns from ON to be OFF, reset OUT, PLS, PLF, not accumulate timer etc. in the
flow.

ST instruction is usually used when a program needs to run many flows at the same time.
After executingSET Sxxx instruction and jump to the next flow, the pulse instructions in the
former flow will be closed. (including one-segment, multi-segment, relative or absolute,

return to the origin)
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After executing SET S1, close SO,
open S1.

After executing ST S2, open S2,
not close SO.

-y | sET | s |
STL S0
— -
— | | sET | st
— | | sT | =
STLE
- -—
STLE
STL 52
- o
STLE
Example

Example 1: the flows run in branch then merge in one flow.

Program diagram:

SO start

/

~a

S10 start S20 start
S11 start S21 start
S12 start S22 start

\/

S30 start
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anz o
| | {3
3TL =0
™0 310
| {3
320
r’s"-
3TL =10
310
——{——{TMR T0 K30 K100
T0 =11
| | i
STLE
STL 511
311
- '+ [TWME T1 K50 E100 H
T1 312
| o)
STLE
STL 312
312
———— TMR T2 K50 K100 |-
T2 LIl
| {8
312
{R)
STLE
STL 320
320
——{——{TME T0 K50 K100
T0 71
N g
STLE
STL 321
231
——— ' —{TMR T1 K30 K100 |
T1 ]
| {3
STLE
5322
L i+ [TMR T3 Ei0 K100
TS |
| | {8
322
[STIE] ‘R
320
e {3
330 L1
|| [R)
Mz
—— i —{TME T& K10 K100 H
330
Té
| { R}

The program explanation:
When SM2 is ON, set ON flow SO. When
MO is ON, set ON flow S10 and S20.

In S10 branch, it runs S10, S11 and S12. Set
on M1 means the S10 branch is finished.

In S20 branch, it runs S20, S21 and S22. Set
on M2 means the S20 branch is finished.

When both branch S10 and S20 end, set on
S30. When S30 end, reset S30.
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Example 2: flow nesting. When SO is running for a while, S1 and S2 start to run; the running
status of S1 is kept. When SO is running for certain time, closes SO and force close S1 and S2.

MO SO
il (s)
SO

} ZRST SO SI }7

50 M1

M ($)
SM000

|| } TMR TO K50 K100 }—

4{TMR T4 K1000 KIOO‘—

TO

i [ stost |+
TO

N { TMR T3 K10 K100 P
T3

‘T‘ I ST 82 }7
T4 S0

! )

| | TMR T1 K200 K100 |
1 S1
| (R)
STLE
STL $2

s2
| | TMR T2 K400 K100 |
‘T‘z s2
1 (R)
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4-3-4 [FOR] and [NEXT]

1)Summary
Loop execute the program between FOR and NEXT with the specified times;

Loop starts [FOR]

16 bits FOR 32 bits -
Execution Rising/Falling edge Suitable Models | XD, XL
condition
Hardware - Software -
requirement requirement
Loop ends [NEXT]
16 bits NEXT 32 bits -
Execution Normally ON/OFF, Suitable Models | XD, XL
condition Rising/Falling edge
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Data Type
S Program’s loop times between FOR and NEXT | 16 bits, BIN

3)Suitable Soft Components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
D/F |T |C |D |D |D |D KH 1] Q|X|Y|M|S|T|C| Dn
D|/D|D (X ]|Y |M|S D| D m
Sn ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Description

FOR.NEXT instructions must be programmed as a pair. Nesting is allowed, and the nesting
level is 8.

The program after NEXT will not be executed unless the program between FOR and NEXT is
executed for specified times.

Between FOR and NEXT, LDP, LDF instructions are effective for one time. Every time when
MO turns from OFF to ON, and M1 turns from OFF to ON, [A] loop is executed 5x6=30
times.

Every time if MO turns from OFF to ON and M3 is ON, [B] loop is executed 5x7=35 times.
If there are many loop times, the scan cycle will be prolonged. Monitor timer error may occur,
please note this.

If NEXT i1s before FOR, or no NEXT, or NEXT is behind FEND,END, or FOR and NEXT
number is not equal, an error will occur.
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Between FOR~NEXT, CJ nesting is not allowed. FOR~NEXT must be in pairs in one STL.

It | TFoOR | K5 |
L’Inl—4| FOR | K& |
4| NG | oo | [4]
M3 [c1
HF—— For | K7 |
4| IHGC | Dl | [E]

NEZT

HEXZT

i

Example 1: when MO is ON, the FOR NEXT starts to sort the numbers in the range of D1 to
D20 from small to large. D21 is offset value. If there are many sortings in the program,
please use C language to save the programming time and scanning time.

SM2
|| | MoV | K19 | Do |
MO
|
MOV | KO | D21
SMO
N
DI[D21]  D2[D21]
| > XCH | D1[D21]|D2[D21] —
NEXT
NEXT
LD SM2 //SM2 is initial ON coil
MOV K19 DO //the times of FOR loop
LD MO //IMO to trigger the FOR loop
MCS !
FOR DO //Nesting FOR loop, the loop times is DO
MOV KO D21 //the offset starts from 0
LD SMO //SMO is always ON coil
MCS !
FOR DO //mesting FOR loop, the loop times is D0

LD> DI[D21] D2[D21] //if the current data is larger than the next, it will be ON
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XCH DI1[D21] D2[D21] //exchange the two neighbouring data

LD SMO //M8000 is always ON coil
INC D21 //increase one for D21
MCR //

NEXT //match the second FOR

MCR //

NEXT //match the first FOR

4-3-5 [FEND] and [END]

1)Summary
FEND means the main program ends, while END means program ends;

main program ends [FEND]

Execution - Suitable Models | XD, XL
condition
Hardware - Software -
requirement requirement
program ends [END]
Execution - Suitable Models | XD, XL
condition
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Data Type
None - -

3)Suitable Soft Components

None

Description

Even though [FENDY] instruction represents the end of the main program, the function is same
to END toprocess the output/input, monitor the refresh of the timer, return to program step0.
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f’?'% Main program P % Main program }"ﬁ
! |

|
i% ﬁﬂ I ‘ P20 % jﬁ CALL ‘ P21 %%i
5 =1
7| M progam !

|
e P

P20

% Main program }—

END

P21

—{ Main program %

1100

#
%I

END

If program the tag of CALL instruction behind FEND instruction, there must be SRET
instruction. If the interrupt pointer program behind FEND instruction, there must be IRET
instruction.

After executing CALL instruction and before executing SRET instruction, if execute FEND
instruction; or execute FEND instruction after executing FOR instruction and before
executing NEXT, an error will occur.

In the condition of using many FEND instructions, please make program or subprogram
between the last FEND instruction and END instruction.
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4-4 Data compare function

Mnemonic | Function Chapter
LD= LD activates when (S1)= (S2) 4-4-1
LD> LD activates when (S1)> (S2) 4-4-1
LD< LD activates when (S1)<< (S2) 4-4-1
LD<> LD activates when (S1)# (S2) 4-4-1
LD<= LD activates when (S1)< (S2) 4-4-1
LD>= LD activates when (S1)> (S2) 4-4-1
AND= AND activates when (S1)= (S2) 4-4-2
AND> AND activates when (S1)> (S2) 4-4-2
AND< AND activates when (S1)<< (S2) 4-4-2
AND <> AND activates when (S1)# (S2) 4-4-2
AND <= AND activates when (S1)< (S2) 4-4-2
AND>= AND activates when (S1)> (S2) 4-4-2
OR= OR activates when (S1)= (S2) 4-4-3
OR> OR activates when (S1)> (S2) 4-4-3
OR< OR activates when (S1)<< (S2) 4-4-3
OR<> OR activates when (S1)# (S2) 4-4-3
OR<= OR activates when (S1)< (S2) 4-4-3
OR>= OR activates when (S1)> (S2) 4-4-3
4-4-1 LD Compare [LD]
4-4-1-1 Integer compare [LD],[DLD]
(1) Summary
LD is the point compare instruction connected with the generatrix.
LD Compare [LD]
16 bits As below 32 bits As below
Execution Suitable Models | XD, XL
condition
Hardware Software -
requirement requirement
2) Operands
Operands | Function Data Type
S1 Being compared number address 16/32bits, BIN; INT/DINT
S2 Comparand address 16/32 bits, BIN; INT/DINT

120




3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH 1] Q[X|Y|M|S|T|C| Dn
D/ DI D|X]|Y|M|S D| D m
S1 ol o | o | @ ° ° ° ° °
S2 o o | o | @ ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Description
16 bits instruction | 32 bits Activate Condition | Not Activate Condition
instruction
LD= DLD= (S1)=(S2) (S1)#(S2)
LD> DLD> (S1)> (S2) (S1)<(S2)
LD< DLD< (S1H)<< (S2) (S1)=(S2)
LD<> DLD< > (S1)#(S2) (SH=(S2)
LD<= DLD< = (S (S2) (S1)> (S2)
LD>= DLD>= (S1)=(S2) (SH<(S2)
X0
—{ o= [ K0 [ co ] X0 D
X1
> Tow [ &
| DLD> |K68899| €2 | M50
M4
|
Note Items

® When the source data’s highest bit (16 bits: b15,32 bits: b31) is 1, the data is seemed to a
negative number.
® The comparison of 32 bits counter should use 32 bits instruction. If using16 bits instruction,

the program or operation will be error.
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4-4-1-2. Floating number compare [ELD],[EDLD]

(1) Instruction overview

ELD is a contact comparison command which connecting busbars.

Start comparing [ELDO]

32-bit Described below 64-bit Described below
instruction instruction

Execution | - Suitable XDH, XLH, XG2
condition model

Firmware | V3.7.3 and above Software V3.7.16 and above

(2) Operand

Operand | Function | Type

Two operands

S1 Specify the numerical value or software 32/64 bits BIN;
component address of the number to be REAL/LREAL
compared

S2 Specify a numerical value or software component | 32/64 bits, BIN;

address for comparison

REAL/LREAL

Three operands

S1 Specify the numerical value or software 32/64 bits; REAL/LREAL
component address of the number to be
compared

S2 Specify a numerical value or software component | 32/64 bits; REAL/LREAL
address for comparison

S3 Specify the numerical value of absolute error 16 bits, BIN

during comparison 1*103

(3) Suitable soft components

Operand Word soft component Bit soft component
System Constant | Module System
D|[FD|T™|CD|DX|DY|DM|DS| KH |D|QD|X|Y|M|S|[T|C]|Dnm

Two operands

S1 o | o °

S2 o | o °

Three operands

S1 o | o °

S2 o | o °

S3 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

Two operands:

32-bit 64-bit Conduction Non conducting
instruction instruction conditions condition
ELD= EDLD= (IS1-S2|)<=absolute | (|S1-S2|)> absolute
error error
ELD> EDLD> (S1-S2)> absolute (S1-S2)<= absolute
error error
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ELD< EDLD< (S1-S2)<- absolute (S1-S2)>=- absolute
error error

ELD<> EDLD<<> (IS1-S2|)> absolute | (|]S1-S2|)<= absolute
error error

ELD<= EDLD<= (S1-S2)<= absolute (S1-S2)> absolute
error error

ELD>= EDLD>= (S1-S2)>=- absolute (S1-S2)<- absolute
error error
— ELD=] K100 | DO |——— SET | MO |
— ELD>] D200 [ K-30 b——— SET | M2 |
——EDLD>| D300 | D10 }——— SET [ M3 |

® The "absolute error" in the above two operand tables refers to the precision of the

comparison bits. For example, if the floating-point comparison set for 32-bit floating-

point comparison is 2, its absolute error is 0.01.

® 32-bit instructions use "floating-point comparison bits" as absolute errors, stored in

SFDS; The 64 bits instruction "double precision comparison bit" is stored as an absolute

error in SFD9.
® The number of comparison bits can be set in the software "Configure" -

"Floating point

number settings"; The range of floating-point comparison bits for 32-bit instructions is 1-

7, and the range of double precision comparison bits for 64 bits instructions is 1-15.

Effective immediately after writing.

Online | Configure | Option Window  Help
H @ PLC Comm Port Settings
- Security Settings
o P, Expansion Module Settings L
Operand Data List
Floating point number setting —
I
Float Setting >
Mumber Of Float: 12 =
Mumber Of Double: 4 §
Read Whrite Sure Cancel

® When the highest bit of the source data (32-bit: b31, 64-bit: b63) is 1, compare the value

as a negative number.
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® The comparison of 64-bit floating-point numbers must be performed using 64-bit

instructions. If you choose the 32-bit instruction, it will cause program errors or

arithmetic errors.

Three operands:

32-bit 64-bit Conduction Non conducting
instruction instruction conditions condition

ELD= EDLD= (IS1-S2[)<=S3 (IS1-S2))>S3
ELD> EDLD> (S1-S2)>S3 (S1-S2)<=S3
ELD< EDLD<< (S1-S2)<-S3 (S1-S2)>=-S3
ELD<> EDLD<<> (IS1-S2))>S3 (IS1-S2|)<=S3
ELD<= EDLD<<= (S1-S2)<=S83 (S1-S2)>S3

ELD>= EDLD> = (S1-S2)>=-S3 (S1-S2)<-S3

— D= k100 [ D0 [ k5 F—— SET | Mo |

—{ ELD> | D200 | K30 [ K5 ———] SET | M2 |
— EDLD>| D300 | DI0 | KS |——— SET | M3 |

® Range of operand S3: 32-bit instructions 1-7, 64-bit instructions 1-15.

® When the highest bit of the source data (32-bit: b31, 64-bit: b63) is 1, compare the value
as a negative number.

® When the 32-bit instruction S3 is less than 1 or greater than 7, an error will be reported in
the error list during operation, which does not affect the PLC operation. It will run with
default accuracy (default accuracy 1E-2); The error message is: the software component
instruction range exceeds K1-K7.

® When the 64-bit instruction S3 is less than 1 or greater than 15, an error will be reported
in the error list during operation, which does not affect the PLC operation. It will run
with default accuracy (default accuracy 1E-4); The error message is: the software
component instruction range exceeds K1-K15.

® The comparison of 64-bit floating-point numbers must be performed using 64-bit
instructions. If a 32-bit instruction is specified, it will cause program errors or arithmetic

CITOTIS.
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4-4-2 Serial Compare
4-4-2-1 Integer serial compare [AND],[DAND]

(1) Summary

AND: serial connection comparison instruction.

AND Compare [AND]

16 bits As Below 32 bits As Below
Execution Normally ON/OFF coil Suitable XD, XL
condition Models
Hardware Software -
requirement requirement
(2) Operands
Operands | Function Data Type
S1 Being compared number address 16/32bit, BIN; INT/DINT
S2 Comparand address 16/32bit, BIN; INT/DINT

(3) Suitable soft components

Operand Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD | CD | DX | DY | DM | DS KH D QD |X|Y|M|S|T|C| Dnm
S1 o o | 0o | o | o ° ° ° °
S2 o o | o | @ ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S, HS; T
includes T,HT; C includes C, HC.

Description

16 bits instruction | 32 bits Activate Condition Not Activate Condition
instruction
AND= DAND= (S1)= (S2) (SH# (S2)
AND> DAND> (S1)> (S2) (SDH=<(S2)
AND< DAND<< (S1)<< (S2) (S1)=(S2)
AND<> DAND<> (S1)#(S2) (S1)= (S2)
AND<= DAND<= (SH=(S2) (S1)> (S2)
AND>= DAND> = (S1)=(S2) (S1)<< (S2)
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G ()

JO AND= ‘ K100 ‘ Co
Jﬂ AND= ‘ K30 ‘ DO H SET ‘ Y1 ‘
J‘L{ DAND> | K68899 | DIO | MS0 O
M4

]

Note Items

When the source data’s highest bit (16 bits: b15,32 bits: b31) is 1, it is seemed to negative
number.

The comparison of 32 bits counter should use 32 bits instruction. If using16 bits instruction,
the program or operation will be error.

4-4-2-2 Floating number serial compare [EAND],[EDAND]

(1) Instruction overview

EAND is a comparison instruction that is connected in series with other contacts.

Serial compare [EAND]

32 bits Described below 64 bits Described below
nstruction instruction

Execution | - Suitable XDH, XLH, XG2
condition model

Firmware | V3.7.3 and above Software V3.7.16 and above

(2) Operand

Operand | Function | Type

Two operands

S1 Specify the value or software component address | 32/64 bits, BIN;
of the number to be compared REAL/LREAL

S2 Specify the value or software component address | 32/64 bits, BIN;
of the number to be compared REAL/LREAL

Three operands

S1 Specify the value or software component address | 32/64 bits, BIN;
of the number to be compared REAL/LREAL

S2 Specify the value or software component address | 32/64 bits, BIN;
of the number to be compared REAL/LREAL

S3 Specify the numerical value of absolute error 16 bits, BIN
during comparison 1*1053
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(3) Suitable soft component

Operand Word soft elements Bit soft elements
System Constant | Module System

D|FD|T™|CD|DX|DY|DM|DS| KH |D|QD|X|Y|M|S|[T|C]|Dnm

Two operands

S1 o | o °

S2 o | o °

Three operands

S1 o | o °

S2 o | o °

S3 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;

DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

Two operands

32-bit 64-bit Conduction Non conducting
instruction instruction conditions condition
EAND= EDAND= (IS1-S2|)<=absolute | (|S1-S2|)> absolute
error error
EAND> EDAND> (S1-S2)> absolute (S1-S2)<= absolute
error error
EAND< EDAND < (S1-S2)<- absolute (S1-S2)>=- absolute
error error
EAND<> | EDAND< (IS1-S2|)> absolute | (|]S1-S2|)<= absolute
> error error
EAND<<= | EDAND< (S1-S2)<= absolute (S1-S2)> absolute
= error error
EAND> = EDAND > (S1-S2)>=- absolute (S1-S2)<- absolute
= error error
N Cs1) (2
—{ EAND=[ K100 [ DO |——— SET | Mo |
M10

—{EDAND>| D100 | D200

® The "absolute error" in the above two operand tables refers to the precision of the
comparison bits. For example, if the floating-point comparison bit set for 32-bit floating-
point comparison is 2, its absolute error is 0.01.

® 32-bit instructions use "floating-point comparison bits" as absolute errors, stored in

SFDS; The 64 bits instruction "double precision comparison bit" is stored as an absolute

error in SFD9.

® The number of comparison bits can be set in the software "Configure" -

"Floating point

number settings"; The range of floating-point comparison bits for 32-bit instructions is 1-
7, and the range of double precision comparison bits for 64 bits instructions is 1-15.
Effective immediately after writing.
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Online | Configure | Option Window  Help
H @ PLC Comm Port Settings
- Security Settings
ey Expansion Module Settings
Operand Data List
Floating point number setting —
I
Float Setting >
Mumber Of Float: E =
Number Of Double: 4 =
Read Write Sure Cancel

® When the highest bit of the source data (16 bits instruction: b1l5, 32 bits: b31) is 1,

compare the value as a negative number.

® The comparison of 64 bits counters must be performed using 64 bits instructions. If 32-

bit instructions are specified, it will cause program errors or arithmetic errors.

Three operands:

MI10

MI1

32-bit 64-bit Conduction Non conducting
instruction instruction conditions condition
EAND= EDAND= (IS1-S2))<=S3 (IS1-S2|)>S3
EAND> EDAND > (S1-S2)>S3 (S1-S2)<=S3
EAND< EDAND < (S1-S2)<-S3 (S1-S2)>=-S3
EAND< > EDAND< > (IS1-S2|)>S3 (IS1-S2/)<=S3
EAND<= EDAND<= (S1-S2)<=S3 (S1-S2)>83
EAND> = EDAND > = (S1-S2)>=-S3 (S1-S2)<-S3
“ (s) (=) ()

—f+— EAND=] K100 [ DO | K5 }——— SET | MO |

—{{ EAND> | D200 | K-30 | K5 |—— SET | M2 |

—{ —{EDAND>| D300 | D10 | K5 ] SET | M3 |

® Range of operands S3: 32-bit instructions 1-7, 64-bit instructions 1-15.

® When the highest bit of the source data (32-bit: b31, 64-bit: b63) is 1, compare the value

as a negative number.

® When the 32-bit instruction S3 is less than 1 or greater than 7, an error will be reported in
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the error list during operation, which does not affect the PLC operation. It will run with
default accuracy (default accuracy 1E-2); The error message is: The software component
instruction range exceeds K1-K7.

® When the 64-bit instruction S3 is less than 1 or greater than 15, an error will be reported
in the error list during operation, which does not affect the PLC operation. It will run
with default accuracy (default accuracy 1E-4); The error message is: The software
component instruction range exceeds K1-K15.

® The comparison of 64-bit floating-point numbers must be performed using 64-bit
instructions. If a 32-bit instruction is specified, it will cause program errors or arithmetic

CITOTIS.

4-4-3 Parallel Compare
4-4-3-1 Integer parallel compare [OR]

(1) Summary
OR: parallel connection comparison instruction.
Parallel Compare [OR]
16 bits As below 32 bits As below
Execution - Suitable Models | XD, XL
condition
Hardware - Software -
requirement requirement
(2) Operands
Operands | Function Data Type
S1 Being compared number address 16/32 bits,BIN; INT/DINT
S2 Comparand address 16/32 bits,BIN; INT/DINT

(3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD | CD | DX | DY | DM | DS KH D QD |X|Y|M|S|T|C| Dnm
S1 o| o | o ° ° ° ° ° °
S2 o o | 0o | o | o ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.
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Description

16 bits instruction 32 bits instruction Activate Condition | Not Activate Condition
OR= DOR= (S1)= (S2) (S1)#(S2)

OR> DOR> (S1)> (S2) (SH=(S2)

OR< DOR< (S1)<< (S2) (S1)=(S2)

OR<> DOR< > (S1)#(S2) (S1)= (S2)

OR<= DOR<= (SDH=<(S2) (S1)> (S2)

OR>= DOR>= (S1)=(S2) (S1)<< (S2)

)‘(‘O
1

SO

G ()
| or= [ kw00 | co |

M4
—

—| DorR> | D10 | Kesse9 |——

X2
1 M50

Note Items

® When the source data’s highest bit (16 bits: b15,32 bits: b31) is 1, it is seemed to negative
number.
® The comparison of 32 bits counter should use 32 bits instruction. If usingl6 bits instruction,

the program or operation will be error.

Example: forbid the outputs when it reaches the certain time. In the below program, when the
date is June 30", 2012, all the outputs will be disabled. The password 1234 is stored in
(D4000, D4001). When the password is correct, all the outputs are enabled.

S0
i w0
D2 E30 DI Es DOKLZ D400 K1234 R
=] D #] (3)
Dll Ili'F DEll K12
B | I
Do EI13
B
D000 k1234 Shi34
D= {R)
LD SMO /ISMO is always ON coil
TRD DO //read the RTC (real time clock) value and store in DO~D6
LD>= D2 K30 //RTC date >30
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AND>= DI K6 //RTC month >6

AND>= DO K12 //RTC year >12

LD>= DI K7 //or RTC month > 7

AND>= DO K12 //RTC year > 12

ORB /lor

OR>= DO K13 //RTC year > 13

DAND<> D4000 K1234 //and password #1234

SET SM34 //set ON M34, all the outputs are disabled
DLD= D4000 K1234 //password=1234, correct password

RST SM34 //reset M34, all the outputs are enabled

4-4-3-2. Floating number parallel compare [EOR]

(1) Instruction overview

EOR is a command to compare contacts in parallel with other contacts.

Parallel compare [EAND]

32-bit Described below 64-bit Described below
mnstruction instruction

Execution | - Suitable XDH, XLH, XG2
condition model

Firmware | V3.7.3 and above Software V3.7.16 and above

(2) Operand

Operand | Function | Type

Two operands

S1 Specify the numerical value or software 32/64 bits, BIN;
component address of the number to be REAL/LREAL
compared

S2 Specify a numerical value or software component | 32/64 bits, BIN;
address for comparison REAL/LREAL

Three operands

S1 Specify the numerical value or software 32 bits/64 bits;
component address of the number to be REAL/LREAL
compared

S2 Specify a numerical value or software component | 32 bits/64 bits;
address for comparison REAL/LREAL

S3 Specify the numerical value of absolute error 16 bits, BIN

during comparison 1*103

(3) Suitable soft component

Operand Word soft component

Bit soft component

System Constant | Module

S

D|FD|T|CD|DX|DY|DM|DS| KH |ID|QD

ystem
X|Y|[M[S|[T]|C|Dnm

Two operands

S1 [ J [ J Y
S2 [ J [ J Y
Three operands

st Jefe| [ | [ | [ [ e | | |




S2 [ ] [ ] Y

S3 °

Note: D represents D, HD; TD represents TD, HTD; CD represents CD, HCD, HSCD, HSD;
DM represents DM, DHM; DS represents DS, DHS.
M represents M, HM, SM; S represents S, HS; T represents T, HT; C represents C, HC.

(4) Function and action

Two operands:

16 bits 32 bits Activate Condition Not Activate
instruction instruction Condition
EOR= EDOR= (IS1-S2|)<=absolute | (|S1-S2|)> absolute
error error
EOR> EDOR> (S1-S2)> absolute (S1-S2)<= absolute
error error
EOR< EDOR << (S1-S2)<- absolute (S1-S2)>=- absolute
error error
EOR<> EDOR <> (IS1-S2|)> absolute | (|]S1-S2|)<= absolute
error error
EOR<= EDOR<= (S1-S2)<= absolute (S1-S2)> absolute
error error
EOR>= EDOR>= (S1-S2)>=- absolute (S1-S2)<- absolute
error error
Gy (=)
— EOR= | K100 | DO || SET | Wm0 |
X1 X2
—| |
— EDOR> | DI00 | DIO ——— SET | M1 |
M‘IO 1\4‘11

® The "absolute error" in the above two operand tables refers to the precision of the
comparison bits. For example, if the floating-point comparison set for 32-bit floating-
point comparison is 2, its absolute error is 0.01.

® 32-bit instructions use "floating-point comparison bits" as absolute errors, stored in
SFDS; The 64-bit instruction "double precision comparison bit" is stored as an absolute
error in SFD9.

® The number of comparison bits can be set in the software "Configure" - "Floating point

number settings"; The range of floating-point comparison bits for 32-bit instructions is 1-

7, and the range of double precision comparison bits for 64-bit instructions is 1-15.

Effective immediately after writing.
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Online | Configure | Option Window  Help

PLC Comm Port Settings
) B

Security Settings

ey Expansion Module Settings
Operand Data List
Floating point number setting —
I
Float Setting >
Mumber Of Float: E =
Number Of Double: 4 =
Read Write Sure Cancel

® When the highest bit of the source data (16 bits instruction: b1l5, 32-bit: b31) is 1,
compare the value as a negative number.

® The comparison of 64 bits counters must be performed using 64 bits instructions. If a 32-
bit instruction is specified, it will cause program errors or arithmetic errors.
Three operands:

32-bit 64-bit Conduction Non-conductive
instruction instruction condition condition
EOR= EDOR= (IS1-S2))<=S3 (IS1-S2|)>S3
EOR> EDOR > (S1-S2)>S3 (S1-S2)<=S3
EOR< EDOR< (S1-S2)<-S3 (S1-S2)>=-S3
EOR<> EDOR <> (IS1-S2|)>S3 (IS1-S2|)<=S3
EOR<= EDOR< = (S1-S2)<=S3 (S1-S2)>S3
EOR>= EDOR>= (S1-S2)>=-S3 (S1-S2)<-S3
G (=) ()
— EOrR= | K100 | D0 | Ks [ SET | M0 |
1\/‘1‘14 Mi15

— EDOR> | D300 | DI0 | K5 |

— SET | M3 |

UE
1T

® Operand S3 range: 32-bit instructions 1-7, 64 bits instructions 1-15.
® When the highest bit of the source data (32-bit: b31, 64-bit: b63) is 1, compare the value
as a negative number.

® When the 32-bit instruction S3 is less than 1 or greater than 7, an error will be reported in
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the error list during operation, which does not affect the operation of the PLC and will
run at the default precision (default precision 1E-2); The error message is: The software
component instruction range exceeds K1-K7.

When the 64-bit instruction S3 is less than 1 or greater than 15, an error will be reported
in the error list during operation, which does not affect the operation of the PLC and will
run at the default precision (default precision 1E-4); The error message is: The software
component instruction range exceeds K1-K15.

The comparison of 64-bit floating-point numbers must be performed using 64-bit
instructions. If 32-bit instructions are specified, it will cause program errors or arithmetic

CITOTIS.
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4-5 Data Move Instructions

Mnemonic Function Chapter
CMP Data compare 4-5-1
ZCP Data zone compare 4-5-2
MOV Move 4-5-3
BMOV Data block move 4-5-4
PMOV Data block move (with faster speed) 4-5-5
FMOV Fill move 4-5-6
EMOV Float number move 4-5-7
FWRT FlashROM written 4-5-8
MSET Zone set 4-5-9
ZRST Zone reset 4-5-10
SWAP The high and low byte of the 4-5-11
destinated devices are exchanged
XCH Exchange two data 4-5-12
4-5-1 Data Compare [CMP, DCMP, QCMP]
1) Summary
Compare the two data, output the result.
Data Compare [CMP,DCMP,QCMP]
16 bits CMP 32 bits DCMP
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge
Hardware - Software -
requirement requirement
64 bits QCMP
Execution Normal ON/OFF/falling or | Suitable Models | XDH, XLH
condition rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or
requirement requirement later
2) Operands
Operands | Function Data Type
S1 Specify the data (to be compared) or soft 16/32/64 bits,BIN
component’s address code
S Specify the comparand’s value or soft 16/32/64 bits,BIN
component’s address code
D Specify the compare result’s address code bit

3) Suitable soft component

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D|D|D KH I Q[X|Y/ M|S|T|C| Dnm
DI D/ D|X|Y|M|S D| D
S1 o|lo | o | 0| 0o | o o | o °
S2 o/ o o | o | @ ° o | o °
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LD [ |

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description
" G GO @
P CMP \ D10 \ D20 \ MO \
MO
— D10 > D20 ON
M1
— D10 = D20 ON
M2
— D10 < D20 ON

T

Even X0=OFF to stop CMP instruction,
MO~M2 will keep the original status

® Compare data (SI) and ('s-) , show the result in three soft components starting from
+1, (D-)+2: the three soft components will show the compare result.
® Note:The addresses of operands in QCMP instructions must be even.

e (0,

4-5-2 Data zone compare [ZCP, DZCP]

1) Summary

Compare the current data with the data in the zone, output the result.

Data Zone compare [ZCP, DZCP]
16 bits ZCP 32 bits DZCP
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S1 The low limit of zone 16/32 bits, BIN
S2 The high limit of zone 16/32 bits, BIN
S The current data address 16/32 bits, BIN
D The compare result bit
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DF|T|C|D|D|D|D| KH |T|Q|X|Y| M S|T|C| Dn
DD/ D|X|Y|M|S D| D m
S1 o o 0o | 0o 0|0 | 0 |0 °
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S2 o o | o | 0o | 0| 0| 0| 0| o

S o o | 0o | 0o | o ° ° ° °

D

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T

includes T,HT; C includes C, HC.

Description
S1- S2- S
- ™
X ZCP D20 D30 DO Mo
MO
—4i— D20 |>[ DO ] MO ON
M1
—f—— D20 |<[ DO |<| D30 | MION
M2
— | DO [>| D30 | M2ON

Even X0=OFF stop ZCP instruction, MO~M2

will keep the original status

® Compare @With (s1)and(s2) , output the three results starting from

® (b)), 1, +2 : store the three results.

4-5-3 MOV [MOYV, DMOYV, QMOV]

1) Summary
Move the specified data to the other soft components

MOV [MOV,.DMOV,QMOV]

16 bits MOV 32 bits DMOV
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge

Hardware - Software -
requirement requirement

64 bits QMOV

Execution Normal ON/OFF/falling or | Suitable Models | XDH, XLH
condition rising pulse edge

Hardware Version V3.7.1 or later Software Version
requirement requirement V3.7.4a or later
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2) Operands

Operands | Function Data Type

S Specify the source data or register’s address 16 bits/32 bits/64 bits, BIN;
code INT/DINT/LINT

D Specify the target soft component’s address 16 bits/32 bits/64 bits, BIN;
code INT/DINT/LINT

3) Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH I Q|X|Y| M|S|T|C| Dn
D|ID|ID|X|Y|M|S D| D m
S o/ o | o | 0| 0o | @ o | o ° °
D ° o | o ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description

< Move 16 bits data >

y ®
P | Mov | Kio | D10 |
® Move the source data to the target

® When XO is off, the data will not change
® Move K10to DI0

< Move 32 bits data >
Please use DMOV when the value is32 bits, such as MUL instruction, high speed counter...

K% DMOV \ DO \ D10 \

DMOV \ HSCO \ D20 \

(D1, D0) — (D11, D10)
(the current value of HSC0)— (D21, D20)

< Move 64 bits data >
Please use QMOYV when the value is64 bits, such as DMUL instruction

HH Qvov | Do | Dio |

(D3,D2,D1,D0)—(D13,D12,D11,D10)
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<read the counter or timer current value>

F{H Mov | To | D20 |

(The current value of T0)—(D20)

The same as counter

<indirect set the timer value>

X2

—f—— mMov kw pam |
M0

—|)—| TME T20 D20 KO0 |

(K10) (D20)
D20=K10

4-5-4 Data block Move [BMOYV]

1) Summary
Move the data block to other soft component

Data block move [BMOV]

16 bits BMOV 32 bits -
Execution Normally ON/OFF caoil, Suitable Models | XD, XL
condition rising/falling edge
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Specify the source data block or soft component | 16 bits, BIN; bit

address code

D Specify the target soft components address code | 16 bits, BIN; bit
n Specify the move data’s number 16 bits, BIN;

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH I Q|X|Y M|S|T|C| Dn
DID|ID|X|Y|M]|S D| D m
S o | o ° ° ° ° ° ° oo |0
D ° ° ° ° ° ° o o |0
n ° o | o | o ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.
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Description

Move the source data block to the target data block. The data quantity is n.

<word move>
" ) i
— i BMov | ps | b0 | K3 |

D5 —| DIO
D6 — DIl n=3
D7 —  DI2
<bit move>
. o :
—H—{ BMOV‘ Y5 \ Y10 \ K3 \
Y5 Y10
Y6 Y11 n=3
Y7 Y12

As shown in the figure below, when the transmission number range overlaps, in order to
prevent the transmission source data from being overwritten without transmission, according
to the method of number overlap, this instruction will be carried out in the order of (D ~ (3).

X1
— BMOV‘ DI0 \ D9 \ K3 \
X2
- BMOV ‘ D10 ‘ DIl ‘ K3 ‘
D10 @ D9
DII @ DI0
©)
DI2 DIl
D10 © DIl
@
DI1 DI2
@
DI2 DI3
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4-5-5 Data block Move [PMOV]

1)Summary
Move the specified data block to the other soft components
Data block mov[PMOV]
16 bits PMOV 32 bits -
Execution Normally ON/OFF coil, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Specify the source data block or soft component | 16 bits, BIN;
address
D Specify the target soft components address 16 bits, BIN;
n Specify the data quantity 16 bits, BIN;
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|/FD|TD|CD|DX|DY| DM |DS| KH |ID|QD|X|Y|M|S|T|C| Dnm
S °
D °
n [ [ [ [ [ J [ J [ J

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Description

Move the source data block to target data block, the data quantity is n

0 &y @) o
—H—{ PMOV‘DS‘DIO‘K3‘

D5 -— D10
D6 -— D11 n=3
D7 - D12

The function of PMOV and BMOYV is mostly the same, but the PMOYV execution speed is
faster.

PMOV finish in one scan cycle, when executing PMOV, close all the interruptions.
Mistake may happen if the source address and target address are overlapped.
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4-5-6 Fill Move [FMOYV, DFMOV]

1) Summary
Move the specified data to the other soft components

Fill Move [FMOV, DFMOV]

16 bits FMOV 32 bits DFMOV
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Specify the source data or soft component 16/32 bits, BIN;

address

D Specify the target soft components address 16/32 bits, BIN;
n Specify the move data’s number 16 bits, BIN;

3) Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH 1] Q[X|Y|M|S|T|C| Dn
D/ D/ D|X]|Y|M|S D| D m
S o o ° ° ° ° ° ° °
D ° o | o ° ° °
n ° o | o ° o | o °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description

<16 bits instruction>

0 ) "
P% FMOV | Ko | DO K10 |

® Move KO to DO~D9, copy a single data device to a range of destination device

® Move the source data to target data, the target data quantity is n
® [f the set range exceeds the target range, move to the possible range

<32 bits instruction >

X0 ) .
P% DFMOV | DO | DIO | K3 |

142




® Move D0.D1 to D10.D11:D12.D13:D14.D15.

<16 bits data transfer >

]

0 — ]
@ o]
@ o]
o o]
o Lo ] |
o Lo ]
X
.
o o]

<32 bits data transfer >

DO. DI

DO

:

D10

D1

DO

D1

DO

DI

D11

o

o
oy

D14

D15

143



4-5-7 Floating move [EMOYV, EDMOYV]

1)Summary
Move the float number to target address

Floating move [EMOV, EDMOV]

16 bits - 32 bits EMOV

Execution Normally ON/OFF, Suitable Models | XD, XL

condition rising/falling edge

Hardware - Software -

requirement requirement

64 bits EDMOV

Execution Normal ON/OFF/falling or | Suitable Models | XDH, XLH

condition rising pulse edge

Hardware Version V3.7.1 or later Software Version V3.7.4a or

requirement requirement later

2)Operands

Operand | Function Type

S Source soft element address 32 /64bits, BIN;
REAL/LREAL

D Destination soft element address 32 /64bits, BIN;
REAL/LREAL

3)Suitable soft element

Operands Word soft elements Bit soft elements
System Constant | Module System
D/ FD|TD|CD|DX|DY|DM|DS| KH |[ID|QD|X|Y|M|S|T|C| Dnm
S o | o ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T

includes T,HT; C includes C, HC.

Description

<32 bits instruction>

Binary floating — binary floating

XO
}H (D1,D0) — (D11,D10)

S.

DO
® X0 is ON, send the floating number from (D1, D0) to (D11, D10).
® X0 is OFF, the instruction doesn’t work.

D10 |

EMOV

OO

EMOV ‘ K500 ‘ D10 ‘

X0
i
(K500) — (D11,D10)
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® [f constant value K, H is source soft element, they will be converted to floating number.

® K500 will be converted to floating value.

<64 bits instruction>

(s) (b))

X0
}—H—' EDMOV | D0 | DI0 |  (D3.D2.D1.D0)—(DI3.D12.D11.D10)

® X0 is ON, send the floating number from (D3,D2,D1,D0)to(D13,D12,D11,D10).

® XO0 is OFF, the instruction doesn’t work.

G

Hb{ EDMOV | K500 | DI0 | (K500)—(D13,D12,D11,D10)

® If constant value K, H is source soft element, they will be converted to floating number.

® K500 will be converted to floating value.

® The addresses of operands in EDMOYV instructions must be even.

4-5-8 FlashROM Write [FWRT, DFWRT, QFWRT]

1) Summary

Write the specified data to FlashROM register.
FlashROM Write [FWRT,DFWRT,QFWRT]
16 bits FWRT 32 bits DFWRT
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge
Hardware - Software -
requirement requirement
64 bits QFWRT
Execution Normal ON/OFF/falling or | Suitable Models | XDH, XLH
condition rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or
requirement requirement later

2) Operands
Operands | Function Data Type
S The data write in the source or save in the soft 16 /32/64 bits, BIN

element

D target soft element 16 /32/64 bits
D1 target soft element start address 16 /32/64 bits
D2 Write in data quantity 16 /32/64 bits, BIN

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH 1] Q Y M|S|T|C
D/ D/ D|X]|Y|M|S D| D

S1 o o | o | @ ° ° ° ° °
S2 °
S °
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[D Je] |eloe|efefefe]| o | [ | [ | [ ] ||

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description

< Written of single word >

- ©,
PT% FWRT ‘ DO ‘ FDO ‘ Write value from DO to FDO

<Written of double words>

HH DFWRT | D0 | FDo |  Wite value from DO,DI to FDOFDI

<Written of four words>

H ) @)

P orwrr | Do | oo |

Write value from D0,D1,D2,D3to FDO,FD1,FD2,FD3.

<WTritten of multi-word>

. ®
PTH FWRT ‘ DO ‘ FDO ‘ K3

Write value from DO, D1, D2 to FDO, FD1,FD2

NOTE:

% 1: FWRT instruction only can write data into FlashROM register. FlashROM can keep the
data even the power supply is off. It can store the important technical parameters.

% 2: Written of FWRT needs a long time, about 500ms, so frequently write-in is not
recommended

% 3: The written time of FlashROM is about 1,000,000 times. So we suggest using edge
signal (LDP, LDF etc.) to activate the instruction.

% 4: Frequently write-in will damage the FlashROM.
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4-5-9 Zone set [MSET]

1)Summary

Set the soft element in certain range

Multi-set [MSET)]

16 bits MSET 32 bits -
Execution Normally ON/OFF; falling or Suitable XD, XL
condition rising pulse edge signal Models
Hardware - Software -
requirement requirement
2)Operands
Operands | Function Data Type
D1 Start soft element address bit
D2 End soft element address bit
3) Suitable soft components
Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D KH I Q| X|Y M|S|T Dn.
D|D|D|X|Y|M|S D| D m
Dl o oo |00
D2 o oo 0|0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM

includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T

includes T,HT;

C includes C, HC.

Description

PL{ MSET \

M10 \ M120 \

® Set the coil from M10 to M120.
® \ are specified as the same type of soft component, and <

® When >, (D2)will not run Zone set, but set SM409 SD409 = 2
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4-5-10 Zone reset [ZRST]

1)Summary
Reset the soft element in the certain range

Multi-reset [ZRST]

16 bits ZRST 32 bits -
Execution Normally ON/OFF, falling | Suitable XD, XL
condition or rising pulse edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
D1 Start address of soft element Bit,16 bits, BIN
D2 End address of soft element Bit,16 bits, BIN

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH I Q| X|Y M|S|T|C| Dn
DI D|D|X|Y|M|S D| D m
D1 ° ° ° ° oo 0o |0 0|0
D2 ° o | o ° ° o o 0o |0 0|0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description

Ny
ZRST \ M500 \ M559 ‘ Reset M500~M559
ZRST | DO | DI0O | Reset DO~D100

® (D), are specified as the same type of soft units, and<<(D1)

® When(D1) > , only reset the specified soft unit, and set SM409, SD409 = 2.

Other Reset Instruction

RST can reset one soft component. The operand can be Y, M, HM, S, HS, T, HT, C, HC, TD,
HTD, CD, HCD, D, HD

FMOYV can move 0 to these soft components: DX, DY, DM, DS, T(TD), HT(HTD), C(CD),
HC(HCD), D, HD.
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4-5-11 Swap the high and low byte [SWAP]

1) Summary
Swap the high 8-bit and low 8-bit of specified register

High and low byte swap [SWAP]

16 bits SWAP 32 bits -
Execution Falling or rising pulse edge | Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S The address of the soft element 16 bits; BIN; INT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF|T|C|D|D|D|D|KH |[I|]Q|X|Y|M|S|T|C| Dn
D/ D|ID|X|Y|M|S D| D m
S ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description
” &)
SWAP D10
D10
High 8-bit | Low 8-bit
A S ¢

® Exchange the high 8-bit and low 8-bit of 16-bit register.

® If this instruction is activated by normal ON/OFF coil, the instruction will be executed in
every scanning period when X0 is ON. Falling or rising pulse is recommended to activate the
instruction.

® For example, the original binary value in register D10 was 0100 1000 0111 0111 (decimal
18551), but after executing the SWAP instruction, the binary value becomes 0111 0111 0100
1000 (decimal 30536).
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4-5-12 Exchange [ XCH, DXCH]

1) Summary
Exchange the data in two soft element

Exchange [XCH, DXCH]

16 bits XCH 32 bits DXCH

Execution Rising or falling pulse Suitable XD, XL

condition edge Models

Hardware - Software -

requirement requirement

2) Operands

Operands | Function Data Type

D1 The soft element address 16 bits/32 bits, BIN;
INT/DINT

D2 The soft element address 16 bits/32 bits, BIN;
INT/DINT

3) Suitable soft component

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH 1] Q| X|Y| M|S|T|C| Dn
DID/ID|X|Y|M|S D| D m
D1 ° e | o ° ° °
D2 ° e | o ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description

<16 bits instruction>

X0
P% XCH \ D10 \ D11 \

Before (D10) =100 —After (D10)=101
(D11) =101 (D11) =100

® The contents of the two destination devices D1 and D2 are swapped,
® When X0 is ON, the instruction will be executed in every scanning period. Falling or rising
pulse is recommended to activate the instruction.

<32 bits instruction >

HQ

DXCH \ D10 \ D20 \
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32 bits instruction [DXCH] swaps the dword value D10,D11 and D20, D21.

Before ( D10) =100 — after (D10)=200

(D11)=1 (D11D10)=65636 (D11)=10 (D11D10)=655460
(D20) =200 (D20) =100

(D21)=10 (D21D20) =655460 (D21) =1 (D21D20) =65636
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4-6 Data Operation Instructions

Mnemonic Function Chapter
ADD Addition 4-6-1
SUB Subtraction 4-6-2
MUL Multiplication 4-6-3
DIV Division 4-6-4
INC Increment 4-6-5
DEC Decrement 4-6-5
MEAN Mean 4-6-6
WAND Logic Word And 4-6-7
WOR Logic Word Or 4-6-7
WXOR Logic Exclusive Or 4-6-7
CML Compliment 4-6-8
NEG Negation 4-6-9
4-6-1 Addition [ADD, DADD, QADD)]
1) Summary
Add two numbers and store the result
Add [ADD,DADD, QADD]
16 bits ADD 32 bits DADD
Execution Normal ON/OFF/falling or | Suitable Models | XD, XL
condition rising pulse edge
Hardware - Software -
requirement requirement
64 bits QADD
Execution Normal ON/OFF/falling or | Suitable Models | XDH, XLH
condition rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or
requirement requirement later
2) Operands
Operands | Function | Data Type

Three operands

S1

The add operation data address

16 bits/32 bits/64 bits, BIN;

INT/DINT/LINT

S2 The add operation data address 16 bits/32bit/64 bits, BIN;
INT/DINT/LINT

D The result address 16 bits/32bit/64 bits, BIN;
INT/DINT/LINT

Two operands

D

Be Added data and result data address

16 bits/32 bits/64 bits, BIN;
INT/DINT/LINT

S1

Add data address

16 bits/32 bits/64 bits, BIN;
INT/DINT/LINT
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3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D| D|D KH 1] Q[X|Y|M|S|T|C| Dn
D|ID|ID|X|Y|M|S D| D m
Three operands
S1 o/ o | o | 0o | 0 | o o | o °
S2 e/ o | o | 0o | o ° ° ° °
D ° o | o ° ° °
Two operands
D °
S1 o| o °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Description

<Three operands>

. &) @
%% ADD | D10 | D12 | D4 | (D10)+ (DI2)— (D14)

e  Two source data do binary addition and send the result to target address. Each data’s highest
bit is the sign bit, 0 stands for positive, 1 stands for negative. All calculations are algebraic
processed. (5+ (-8) =-3)

e  [f the result of a calculation is “0”, the “0” flag acts. If the result exceeds 323767 (16 bits
operation) or 2147483647 (32 bits operation) or 9223372036854775807(64 bits operation),
the carry flag acts (refer to the Related flag). If the result exceeds —323768(16 bits
operation)or —2147483648 (32 bits operation) or -9223372036854775808(64 bits operation),
the borrow flag acts (refer to the Related flag).

e  When doing 32/64 bits operation, the lower 16-bit side of the word soft component is
specified, and the next numbered soft component will be used as the high position. To avoid
ID repetition, it is recommended that the soft component be specified with an even number.

For example, the 32-bit notation of the preceding example is shown in the following figure.
In 32-bit operation, the address of the second addend must start from D12 because the first
addend occupies registers D10 and D11. To avoid registers being occupied repeatedly, it is

recommended that the soft components be numbered as even numbers.

- @ ® ®
%%F{ DADD ‘ D10 ‘ D12 ] D14

(D11, DI10)+(D13, DI2)—~(D15, DI14)

e  The source and target address can be the same. In the above example, when X0 is ON, the
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instruction will be executed in every scanning period.

<Two operands>

- D)
W ADD \ D10 \ D12 \ (D10)+ (D12) — (D10)

Two source data do binary addition and send the result to addend data address. Each data’s
highest bit is the sign bit, 0 stands for positive, 1 stands for negative. All calculations are
algebraic processed. (5+ (-8) =-3)

If the result of a calculation is “0”, the “0” flag acts. If the result exceeds 323767 (16 bits
operation) or 2147483647 (32 bits operation) or 9223372036854775807(64 bits operation),
the carry flag acts (refer to the Related flag). If the result exceeds —323768(16 bits
operation)or -2147483648 (32 bits operation) or -9223372036854775808(64 bits
operation),the borrow flag acts (refer to the Related flag).

When doing 32/64 bits operation, the lower 16-bit side of the word soft component is
specified, and the next numbered soft component will be used as the high position. To avoid
ID repetition, we recommend you assign device’s ID to be even number.

Note:The addresses of operands in QADD instructions must be even.

In the above example, when X0 is ON, the instruction will be executed in every scanning

period. The rising or falling pulse edge is recommended to activate the instruction.

CORECONCY

CORECD

X0
—m—{ ADD ‘ D10 ‘ DI2 ‘ D10 ‘
X0

ADD ‘ D10 ‘ DI2 ‘

The two instructions are the same.

Related flag

Flag meaning

Flag

Name

Function

SM20

Zero

ON: the calculate result is zero
OFF: the calculate result is not zero

SM21

Borrow

ON: the calculate result is over -32768(16 bits) or -2147483648(32
bits) or -9,223,372,036,854,775,808(64 bits), borrowing flag bit
action.

OFF: the calculate result is less than -32768(16 bits) or -
2147483648(32 bits) or -9,223,372,036,854,775,808 (64 bits)

SM22

Carry

ON: the calculate result is over 32768(16 bits) or 2147483648(32
bits) or 9,223,372,036,854,775,807(64 bits), carrying flag bit action.
OFF: the calculate result is less than 32768(16 bits) or
2147483648(32 bits) or 9,223,372,036,854,775,807(64 bits)
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4-6-2 Subtraction [SUB]|

1) Summary
Two numbers do subtraction, store the result

Subtraction [SUB, DSUB, QSUB]

16 bits SUB 32 bits DSUB

Execution Normally ON/OFF/rising or | Suitable XD, XL

condition falling pulse edge Models

Hardware - Software -

requirement requirement

64 bits QSUB

Execution Normal ON/OFF/falling or Suitable Models | XDH, XLH

condition rising pulse edge

Hardware Version V3.7.1 or later Software Version V3.7.4a or

requirement requirement later

2)Operands

Operands | Function | Data Type

Three operands

S1 The sub operation data address 16 bits /32 bits/64 bits, BIN;
INT/DINT/LINT

S2 The sub operation data address 16 bits /32 bits/64 bits, BIN;
INT/DINT/LINT

D The result address 16 bits /32 bits/64 bits, BIN;
INT/DINT/LINT

Two operands

D Be subtracted data and result address 16 bits /32 bits/64 bits,BIN;
INT/DINT/LINT

S1 Subtract data address 16 bits /32 bits/64 bits,BIN;
INT/DINT/LINT

3)Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF|T|C|D|D|D|D| KH I1Q|X|Y M|S|T|C| Dn
DIDID|[X|Y|M|[S D| D m
Three operands
S1 o/ o | o | o | 0| 0| 0 | o °
S2 o/ o | o | o | 0| 0| 0 | o °
D ° o | o o | o | o
Two operands
D °
S1 o o °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.
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Description

<Three operands>

P Gy & ()

&—4 SUB | b0 | pi2 | D4 | (DIO)— (DI2)— (D14)

S1 appoint the soft unit’s content, subtract the soft unit’s content appointed by S2
algebraically. The result will be stored in the soft unit appointed by D.

o  The action of each flag, the setting method of 32/64 bits operation’s soft units are both the
same with the preceding ADD instruction.

e  The importance is: in the preceding program, if X0 is ON, SUB operation will be executed
every scan cycle.

o  Refer to chapter 4-6-1 for flag action and functions.

<Two operands>

. ol
SuB_ | DI0 | D12 | (D10) — (D12) — (D10)

e D appoint the soft unit’s content, subtract the soft unit’s content appointed by Sl

algebraically. The result will be stored in the soft unit appointed by D.

o  The action of each flag, the setting method of 32/64 bits operation’s soft units are both the
same with the preceding ADD instruction.

e  The importance is: in the preceding program, if X0 is ON, SUB operation will be executed
every scan cycle. Rising or falling pulse edge is recommended to activate the instruction.

o  Refer to chapter 4-6-1 for flag action and functions.The relationship of the flag’s action and

vale’s positive/negative is shown below:

Zero flag Tero flag Eez"/nr_%ag
2. -1 32, TR J.i.-ﬁ-‘\‘lfl"w -}1 3, TERL 001 2
s \}._J\.,_,L/} . = s
Borrow flag Data’ < / \ Data’ = Carry flag
highest \ // highest
bit iz 1 bit iz O
Tero flag Zera flag

o\ S
-2'\. -].\. a -2, 14?_. %, 6% — =l I:I'\-. 1 = 2_. 14?_. @3, 64?'\- I:I'\. 1'\- 2

Mk of Uk

Borrow flag Carry flag

Note: The addresses of the operands in the QSUB instruction must be even.

156



4-6-3 Multiplication [MUL, DMUL, QMUL]

1)Summary

Multiply two numbers, store the result

Multiplication [MUL, DMUL, QMUL]

16 bits MUL 32 bits DMUL

Execution Normally ON/OFF / pulse Suitable XD, XL

condition edge Models

Hardware - Software -

requirement requirement

64 bits QMUL

Execution Normal ON/OFF/falling or Suitable Models | XDH, XLH

condition rising pulse edge

Hardware Version V3.7.1 or later Software Version V3.7.4a or

requirement requirement later

2) Operands

Operands | Function Data Type

S1 The multiplication operation data address 16 bits /32 bits/64 bits, BIN;
INT/DINT/LINT

S2 The multiplication operation data address 16 bits /32 bits/64 bits, BIN;
INT/DINT/LINT

D The result address 32 bits /64 bits, BIN;
INT/DINT/LINT

3) Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF| T|C|D|D| D|D KH I Q|X|Y M|S|T|C| Dn
DIDID|X|Y|M]|S D| D m

S1 o/ o | 0o | 0|0 | 0o o |0 °
S2 o/ o | 0o | 0|0 | 0o o |0 °
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description

<16 bits Operation>

COINCD

‘DO‘DZ‘D4‘

HM i

BIN
(DO) x (D2) — (D5, D4)
16 bits

BIN BIN

16 bits — 32 bits

e  The contents of the two source devices are multiplied together and the result is stored at the
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destination device in the format of32 bits. As the above chart: when (D0)=8, (D2)=9, (D5, D4)
=72.

e  The result’s highest bit is the symbol bit: positive (0), negative (1).

e In the above example, when X0 is ON, the instruction will be executed in every scanning

period.

<32 bits Operation >

P @ @ BIN BIN BIN
[ ]

1
% DMUL \ DO \ D2 \ D4 \ (D1,D0) x (D3,D2) — (D7, D6, D5, D4)
32 bits 32 bits — 64 bits

When use32 bits operation, the result is stored at
bits.
e Even use word device,64 bits results can’t be monitored. Please change to floating value

operation for this case.

<64 bits Operation >

FF G & )

QMUL‘ DO‘D4‘D8‘
BIN BIN BIN
(D3,D2,D1, D0) x (D7, D6,D5,D4) — (D11, D10, D9, D8)
64 bits 64 bits — 64 bits

e In 64-bit operation, a target address uses a bit soft element to get 64-bit results (occupying
four consecutive registers, so don't reuse them). When using the word element, the result of
64-bit data operation cannot be directly monitored. Floating point arithmetic is recommended
in this case.

o  Note: The addresses of the operands in the QMUL instruction must be even.
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4-6-4 Division [DIV, DDIV, QDIV]

1)Summary

Divide two numbers and store the result

Division [DIV, DDIV, QDIV]

16 bits DIV 32 bits DDIV
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
64 bits QDIV
Execution Normal ON/OFF/falling or Suitable Models | XDH, XLH
condition rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or
requirement requirement later
2) Operands
Operands | Function Data Type
S1 The divide operation data address 16 bits /32 bits/64 bits, BIN
S2 The divide operation data address 16 bits /32 bits/64 bits, BIN
D The result address 16 bits /32 bits/64 bits, BIN

3)Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF| T|C|D|D| D|D KH 1] Q|X|Y M|S|T|C| Dn
DIDID|X|Y|M]|S D| D m

S1 o/ o | 0o | 0|0 | 0o o |0 °
S2 o/ o | 0o | 0|0 | 0o o |0 °
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T

includes T,HT

; Cincludes C, HC.

Description

<16 bits operation>

Ho
—— Doiv | Do | D2 | D4 |
Dividend  Divisor Result  Remainder
BIN BIN BIN BIN
»o) + D2) - (D4--- (D5)
16 bits 16 bits 16 bits 16 bits
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e S1 appoints the dividend soft component,S2 appoints the divisor soft component, and D
specifies the software component and the next number of the software component to be
deposited and the remainder .

e In the above example, if input X0 is ON, devision operation is executed every scan cycle.

<32 bits operation>

N O ® ®
%% DDIV‘DO‘DZ‘D4

Dividend Divisor Result Remainder

BIN BIN BIN BIN
(D1,D0) + (D3,D2) — (D5,D4)--- (D7,D6)

32 bits 32 bits 32 bits 32 bits

o  The dividend is composed by the device appointed by S1 and the next one. The divisor is
composed by the device appointed by S2 and the next one. The result and the remainder are
stored in the four sequential devices, the first one is appointed by D.

e  If the value of the divisor is 0, the instruction will be error.

e  The highest bit of the result and remainder is the symbol bit (positive:0, negative: 1). When
any of the dividend or the divisor is negative, then the result will be negative. When the
dividend is negative, then the remainder will be negative.

<64 bits operation>

‘DO‘D4‘D8‘

5 (T eTe

Dividend Divisor Result Remainder
BIN BIN BIN BIN
(D3,D2,D1,D0) + (D7,D6,D5,D4) — (D11,D10,D9,D8)--- (D15,D14,D13,D12)

64 bit 64 bits 64 bits 64 bits

e  The dividend is composed by the device appointed by S1 and the next one. The divisor is
composed by the device appointed by S2 and the next one. The result and the remainder are
stored in the four sequential devices, the first one is appointed by D.

e  If the value of the divisor is 0, the instruction will be error.

e  The highest bit of the result and remainder is the symbol bit (positive:0, negative: 1). When
any of the dividend or the divisor is negative, then the result will be negative. When the
dividend is negative, then the remainder will be negative.

o Note: The addresses of the operands in the QDIV instruction must be even.
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4-6-5 Increment [INC, DINC, QINC] & Decrement [DEC, DDEC, QDEC]

1) Summary

Increase or decrease the number

Increase one [INC,DINC,QINC]

16 bits INC 32 bits DINC
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
64 bits QINC
Execution Normal ON/OFF/falling or | Suitable XDH, XLH
condition rising pulse edge Models
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
Decrease one [DEC,DDEC,QDEC]
16 bits DEC 32 bits DDEC
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
64 bits QDEC
Execution Normal ON/OFF/falling or | Suitable XDH, XLH
condition rising pulse edge Models
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type
D The increase or decrease data address 16 bits / 32 bits/64 bits,BIN;
INT/DINT/LINT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt
DIF| T|C|D|D|D|D| KH I1Q|X|Y M|S|T|C| Dn
DID|D|X|Y|M|S D| D m
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Description

< Increment [INC]>
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(D0) + 1—(D0)

e D will increase one when X0 is ON.

e  For 16 bits operation, when +32767 increase one, it will become -32768; The flag bit will act.
for 32 bits operation, +2147483647 increases one is -2147483647. The flag bit will act.
for 64 bits operation, +9223372036854775807 increases one is -9223372036854775808. The
flag bit will act.

<Decrement [DEC]>

F{H ‘ DO ‘ (D0) —1 — (DO0)

e D will decrease one when X1 is ON.

e 32767 or -2147483647 decrease one, the result will be +32767 or +2147483647. The flag bit
will act. For 64 bits operation, -9223372036854775808 decrease one is
+9223372036854775807. The flag bit will act.

o  The addresses of operands in QINC and QDEC instruction must be even.

Note: When the edge instruction is triggered, the automatic addition and subtraction operation
is performed for each trigger. If it is triggered by normally open/normally closed, the
operation of auto-addition and auto-subtraction will be performed in each scanning period
after the conduction.

4-6-6 Mean [MEAN, DMEAN]

1)Summary
Get the mean value of data

Mean [MEAN,DMEAN]

16 bits MEAN 32 bits DMEAN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Data Type
S The source datastart address 16 bits/32 bits, BIN
D The mean result address 16 bits/32 bits, BIN
n The data quantity 16 bits/32 bits, BIN
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3)Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DfF| T C|D|D|D|D| KH IlQ Y M|{S|T|C| Dn
DID|D|X|Y|M|S D| D m

S ol o | o | o o | o | o
D o o o | o o | o | o
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;

T includes T,HT; C includes C, HC.

Description

G )

n

HX(H MEAN‘ DO ‘DIO ‘ K3 ‘

@) + (D) + (DY)

— % (DI0)

e  Store the mean value of source data (source sum divide by source quantity n). give the

remainder .

e  The n cannot larger than soft component quantity, otherwise there will be error.
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4-6-7 Logic AND [WAND, DWAND], Logic OR[WOR, DWOR], Logic Exclusive

OR [WXOR, DWXOR]

1)Summary
Do logic AND, OR, XOR for data

Logic AND [WAND, DWAND]

16 bits WAND 32 bits DWAND

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

Logic OR[WOR,DWOR]

16 bits WOR 32 bits DWOR

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

Logic Exclusive OR [WXOR,DWXOR]

16 bits WXOR 32 bits DWXOR

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2) Operands

Operands | Function Data Type

S1 The operation data address 16bits/32bits,BIN;
INT/DINT

S2 The operation data address 16bits/32bits,BIN;
INT/DINT

D The result address 16bits/32bits,BIN;
INT/DINT

3)Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt
DIF|T| C|D|D|D|D| KH I|Q|X|Y M|S|T|C| Dn
D/ID/ DI/ X|Y|M]|S D| D m
S1 o/ o | o | o | 0| 0| 0 | o °
S2 o/ o | 0o | 0|0 | 0o o |0 °
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM

includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T

includes T,HT; C includes C, HC.
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Description

<Logic AND >

o CONNCY 0&0=0 0&1=0
%% WAND | D10 | D12 | DI4 | 1&0=0 1&1=1

<Logic OR >

- ) () 0.0r 0=0 0 or 1=1
- WOR ‘ D10 ‘ DI2 ‘ D14 ‘ Lor0=1 1orl=1
< Logic WXOR >

Gy & ()

on% WXOR \ D10 \ D12 \ D14 \ ?igigj?iz::}

If use this instruction along with CML instruction, XOR NOT operation could also be

) & @)

X0
F WXOR \ D10 \ DI2 \ D14 \
CML \ D14 \ D14 \

Example 1:
The16 bits data is composed by X0~X7, and store in DO.

HI\;IL{ MOV  DX0 DO ‘

Transform the state of X0, X1, X2, X3 to 8421 code and store in DO.

MO
HT% WAND DX0 HOF DO ‘

executed.

Example 2:
Combine the low 8 bits of DO and D2 to a word.

WAND DO HFF DI0 |-

)

WAND D2 HFF DI2 H

SWAP DI2 =

I I

WOR DI0 DI2 D20 |
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LDP XO
WAND DO
WAND D2
SWAP D12
WOR D10

//X0 rising edge
//Logic and, take the low 8 bits of DO and save in D10
/I Logic and, take the low 8 bits of D2 and save in D12
/Iswap the low 8 bits and high 8 bits of D12

//combine the low 8 bits of D10 and high 8 bits of D12,
and save in D20

HFF DIO
HFF DI2
D12 D20

4-6-8 Logic converse [CML, DCML)]

1) Summary

Logic converse the data

Converse [CML,DCML)]

16 bits CML 32 bits DCML
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2)Operands
Operands | Function Data Type
S Source data address 16 bits/32 bits, BIN;
INT/DINT
D Result address 16 bits/32 bits, BIN;
INT/DINT
3)Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|/FD|TD|CD |DX|DY|DM|DS| KH |ID|QD|X|Y|M|S|T|C|Dnm
S o o ° o ° ° ° o o
D ° o | o ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

Description

CML \ DO \ DY0

MO
.
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molof1]o[t[of1]oft[o]1]o]t[o]1]o]1]

Sign (O=positive,
bit 1=negative)

[[olt]oft]oft]o]t]oft]o]t]e]t]o]

Y17 Y7 Y6 Y5 Y4

e  Each data bit in the source device is reversed (1—0, 0—1) and sent to the destination device.
If use constant K in the source device, it can be auto convert to be binary.

e  This instruction is fit for PLC logical converse output.

<Read the converse input>

X2
C Q> goL{ CcML | DX0 | DMo |
X3 =

X17 @

e  The sequential control instruction in the left could be denoted by the following CML
instruction.
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4-6-9 Negative [INEG, DNEG]

1) Summary
Get the negative data

Negative [NEG,DNEG]

16 bits NEG 32 bits DNEG

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2) Operands

Operands | Function Data Type

D The source data address 16 bits/ 32 bits, BIN;
INT/DINT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF| T|C|D|D| D|D KH I Q[X|Y| M|S|T|C| Dn
DIDID|X|Y|M]|S D| D m
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description

] NEG (D10) +1 —» (D10)

"o
P \ D10 \

e  Converse each bit of source data (1—0, 0—1), then plus one and store the result in the source
data address.

e  For example, the source data D10 is 20, when MO rising edge is coming, D10 become -20.

The following two instructions are the same.

MO
i NEG  DI0 -
MO
i SUB KO DI0 DI0 |—
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4-7 Shift Instructions

Mnemonic | Function Chapter
SHL Arithmetic shift left 4-7-1
SHR Arithmetic shift right 4-7-1
LSL Logic shift left 4-7-2
LSR Logic shift right 4-7-2
ROL Rotation left 4-7-3
ROR Rotation right 4-7-3
SFTL Bit shift left 4-7-4
SFTR Bit shift right 4-7-5
WSFL Word shift left 4-7-6
WSFR Word shift right 4-7-7

4-7-1 Arithmetic shift left [SHL,DSHL], Arithmetic shift right [SHR,DSHR]

1) Summary

Do arithmetic shift left/right for the numbers

Arithmetic shift left [SHL,DSHL]

16 bits SHL 32 bits DSHL

Execution Normally ON/OFF, Suitable Models | XD, XL

condition rising/falling edge

Hardware - Software -

requirement requirement

Arithmetic shift right [SHR,DSHR]

16 bits SHR 32 bits DSHR

Execution Normally ON/OFF, Suitable Models | XD, XL

condition rising/falling edge

Hardware - Software -

requirement requirement

2) Operands

Operands | Function Data Type

D The source data address 16 bits/32 bits, BIN;
INT/DINT

n Shift left or right times 16 bits, BIN; INT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF| T|C|D|D| D|D KH I Q|X|Y| M|S|T|C| Dn
DIDID|X|Y|M]|S D| D m
D o o o | o o | o | o
n °
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description

After executing SHL once, the lowest bit is filled with 0, the last bit is stored in carry flag.
After executing SHR once, the highest bit is the same; the last bit is stored in carry flag.

< Arithmetic shift left >

}—mi SHL DO K4

Move

Highest left Lowest
bit P — bit
—f [l [ 1f 1[ 1] o of of o o[ o] o] 0]

! Bitn
- SM22 ||
R @ Execute once
Highest Lowest
bit bit
Ll 1] 1] 1] o[ of of of o of o of o[ of o[ 0]

- - 1 SM22

<Arithmetic shift right>

M n
ﬂi SHR DO K4
Move
Highest right Lowest
—_—

bit bit
Ll afaf 1l af 1] 1] 1f o] of o of o o 0] 0
T gl

Bitn ! J
Llosm22
e ‘
Execute
Highest once Lowest

bit bit
il afafadaf af 1l i 1] of of of o
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4-7-2 Logic shift left [LSL, DLSL], Logic shift right [LSR, DLSR]

1) Summary

Do logic shift right/left for the data.

Logic shift left [LSL, DLSL]

16 bits LSL 32 bits DLSL

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

Logic shift right [LSR,DLSR]

16 bits LSR 32 bits DLSR

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2) Operands

Operands | Function Data Type

D Source data address 16 bits/32 bits, BIN;
INT/DINT

n Arithmetic shift left/right times 16 bits, BIN; INT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt
DfF| T C|D|D|D|D| KH I1Q|X|Y M|S|T|C| Dn
DID|D|X|Y|M|S D| D m
D o/ o | o o o | o | o
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T
includes T,HT;C includes C, HC.

Description

e  After executing LSL once, the lowest bit is filled with 0; the last bit is stored in carry flag.

e  LSL meaning and operation are the same to SHL.

e  After executing LSR once, the highest bit is filled with 0; the last bit is stored in carry flag.
e LSR and SHR are different, LSR add 0O inthe highest bit when moving, SHR all bits are

moved.
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< Logic shift left >
D.
MO !

A LSL DO K4
Highest Lowest
bit Mgve left bit
11 1/t/1/1/1/1/0/0/00/0/0/00

P4 A
N bits
» SM22
After
Highest executing | gyest
bit once bit
111100 0/0o0/0o000000
A
e ] SM22

< Logic shift right >

D.
Ml !

A LSR DO K4
Highest ) Lowest
bit Move llgh'[ bit
11‘11111100000000

A *
N bits
SM22 =
After
Highest executing Lowest
bit once bit
000011 11/11/1/10/00]0
A
SM22 0 =

4-7-3 Rotation shift left [ROL, DROL], Rotation shift right [ROR, DROR]

1)Summary
Cycle shift left or right
Rotation shift left [ROL, DROL)]
16 bits ROL 32 bits DROL
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
Rotation shift right [ROR, DROR]
16 bits ROR 32 bits DROR
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
D Source data address 16 bits/32 bits, BIN;
INT/DINT
n Shift right or left times 16 bits, BIN; INT

3)Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD | CD | DX | DY | DM | DS KH D QD|X|Y|M|S|T|C| Dnm
D o o | o ° ° ° °
n °
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM;S includes S,HS;T

includes T,HT;C includes C, HC.

Description

e  When X0 changes from OFF to ON, the value will be cycle moved left or right, the last bit is

stored in carry flag.
< Cycle shift left> < Cycle shift right>
, . (D)
X0 (D) n X0 N !
A
A ‘ ROL ‘ DO ‘ K4 o h‘ ‘ ROR | DO ‘ K4
_ 1ghest Lowest
Hltg)?teSt Cycle move left LO];T te St bit Cycle move right bit
tl1[1l1l1l1[1[1]olololol0lo]o]0] ctlafafiialiliitfolololo 0j0]0]0
 Nbits N bits
> SM22 SM22 ‘4
After ' ; ‘ After
Highest executing Lowest nghest executing Lowest
bit once bit bit once bit
t/1/171]0lololololololol1]1]1]1] ololololt[t]1ltl11]1/1]0]l0l0l0
A P
= 1 sMm22 SM22| 0 =
4-7-4 Bit shift left [SFTL]
1) Summary
Bit shift left
Bit shift left [SFTL]
16 bits SFTL 32 bits -
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Types
S Source soft element head address bit
D Target soft element head address bit
nl Source data quantity(no more than 1024) 16 bits, BIN
n2 Shift left times(no more than 1024) 16 bits, BIN
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3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD | DX | DY | DM | DS KH ID | QD Y M|S|T|C
S
D o o |00 |0
nl o | o ° °
n2 o o | 0o | o | o ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.M includes M, HM, SM; S includes S, HS;

T includes T, HT; C includes C, HC.

Description

e  Move n2 bits left for the object which contains n1 bits.
e  When X0 changes from OFF to ON, the instruction will move n2 bits for the object.

e  For example, if n2 is K1, the object will move 1 bit left when the instruction executes once.

@

X0 (s) nl
WSFH‘ xo | Mo | Ki6 | K4 |
n2 bit left [X[x[x1][x0]
ghlft A 4 A, A A,
[mis]mia] i3] ma2] v mio] mo [ ms [ m7 [ M6 [ M5 [ ma] w3 m2] mi | mo]
v
® @ ® @
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4-7-5 Bit shift right [SFTR]

1) Summary
Bit shift right
Bit shift right [SFTR]
16 bits SFTR 32 bits -
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2)Operands
Operands | Function Data Type
S Source soft element head address bit
D Target soft element head address bit
nl Source data quantity(no more than 1024) 16 bits, BIN
n2 Shift right times(no more than 1024) 16 bits, BIN
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|/FD|TD|CD|DX|DY|DM|DS| KH |ID|QD|X|Y|M|S|T|C
S oo o o 0|0
D
nl ° o | o ° ° ° ° °
n2 ° o | o ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.M includes M, HM, SM; S includes S, HS;

T includes T,

HT; C includes C, HC.

Description

e  Move n2 bits right for the object which contains n1 bits.
e  When X0 changes from OFF to ON, the instruction will move n2 bits for the object.

e  For example, if n2 is 1, the object will move 1 bit right when the instruction executes once.

nl n2

X0 ) ()
Hﬁsm&\xo\mo\ms\m\

x| x| x1] xo0 n2 bit right
shift
@ —>

A, A 4 Y A
[ s 4] M3 [ mi2 [ mir [ vio] Mo [ s [ m7 [ M6 | M5 [ v [ v [ v2 [ M1 [ mo |

N
©)

N
®

N A

@
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4-7-6 Word shift left [WSFL]

1) Summary

Word shift left
Word shift left | [WSFL]
16 bits WSFL 32 bits -
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Source soft element head address 16 bits, BIN
D Target soft element head address 16 bits, BIN
nl Source data quantity(no more than 512) 16 bits, BIN
n2 Word shift left times (no more than 512) 16 bits, BIN

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DfF| T C|D|D|D|D| KH I1Q|X|Y M|S|T Dn.
DD/ D X|Y|M|S D| D m

S o/ o | o | o
D o o o | o
nl o/ o o | o 0| 0| 0 |0 °
n2 o/ o o | o 0| 0| 0 |0 °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS;

T includes T, HT; C includes C, HC.

Description

e  Move n2 words left for the object which contains nl1 words.

e  When X0 changes from OFF to ON, the instruction will move n2 words for the object.

@ nl n2
PM WSFL‘ DO ‘DIO‘ K16] K4 \

n2 word
left shift

D3 | D2 | DI | DO

[ D25 ] D24 ] D23 lDZZ‘D’]‘DZO‘D1)|D]S‘D17‘Dl(|D1v‘Dl4‘Dl’%|D17‘D11‘D10‘
\_// \/

N S

N~
®

N~

O]

N__“

®

@
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® D13~D10—D17~D14
® D17~D14—D21~D18
® @D21~-D18—D25~D22

® D25~D22—overflow




4-7-7 Word shift right [WSFR]

1)Summary
Word shift right
Word shift right [WSFR]
16 bits WSFR 32 bits -
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2)Operands
Operands | Function Data Type
S Source soft element head address 16 bits, BIN
D Target soft element head address 16 bits, BIN
nl Source data quantity(no more than 512) 16 bits, BIN
n2 Shift right times(no more than 512) 16 bits, BIN
3)Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY| DM|DS| KH |ID|QD|X|Y|M|S|[T|C|Dnm
S o | o ° °
D o o | o °
nl o| o | o | o ° ° ° ° °
n2 o| o | o | o ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS;
T includes T, HT; C includes C, HC.

Description

e  Move n2 words right for the object which contains n1 words.

e  When X0 changes from OFF to ON, the instruction will move n2 words for the object.

nl

n2

%0 )
}—WH WSFR | DO | D10 | Ki6 | K4 |

D3 | D2 | DI

DO

@

n2 word right
shift

—

@ D 3~D 0—D25~D22
@ D25~D22—D21~DI18
® D21~D18—D17~D14
@ D17~D14—D13~D10
® D13~D10—overflow

A, A 4 A A 4
\\ D25 | D24 D23 D22| D21 | D20[ D19 ] D18| D17 D16 [ DIs | D14| D13 D12] D11 | D10

N A

@

A
®

N A

@
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4-8 Data Convert

Mnemonic Function Chapter

WTD Single word integer converts to double 4-8-1
word integer

DWTD double word integer to four word integer 4-8-1

BDWTD 32 bits integer to64 bits integer batch 480
conversion

FLT 16 bits integer converts to float point 4-8-3

DFLT 32 bits integer converts to float point 4-8-3

FLTD 64 bits integer converts to float point 4-8-3

DFLTD 32 bits integer to double precision 4-8-4
floating point

QFLTD 64 bits integer to double precision 4-8-4
floating point

INT Float point converts to integer 4-8-5

DINTD Double - precision floating point to32 4-8-6
bits integer

QINTD Double - precision floating point to64 4-8-6
bits integer

ECON Single precision floating point to double 4-8-7
precision floating point

BECON Single precision floating point to double 4-8-8
precision floating point batch conversion

BIN BCD convert to binary 4-8-9

BCD Binary converts to BCD 4-8-10

ASCI Hex. converts to ASCII 4-8-11

HEX ASCII converts to Hex 4-8-12

DECO Coding 4-8-13

ENCO High bit coding 4-8-14

ENCOL Low bit coding 4-8-15

GRY Binary converts to gray code 4-8-16

GBIN Gray code converts to binary 4-8-17
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4-8-1 Single word integer converts to double word integer [WTD, DWTD]

1) Summary

Single word integer converts to double word integer [WTD.DWTD]

16 bits WTD

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

32 bits DWTD

Execution Normal ON/OFF/falling Suitable XDH. XLH

condition or rising pulse edge Models

Hardware Version V3.7.1 or later Software Version V3.7.4a or later

requirement requirement

2) Operands

Operands | Function Data Type

S Source soft element address 16 bits/32 bits, BIN;
INT/DINT

D Target soft element address 32 bits/64 bits, BIN;
DINT/LINT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt e
DfF| T| C|D|D|D|D| KH I Q|X|Y M|S|T|C| Dn
DIDID|[X|Y|M|[S D| D m
S ol o | o | 0o | o | o o | o
D ° o | o o | o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<16 bits instruction>

R

‘DO‘DIO‘

X0
WTD

(DO) (D11, D10)
Single Word Double Word

0 or 1l

||

D11 D10
| High bit | Low bit |

—
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® When single word DO is positive integer, after executing this instruction, the high bit of
double word D10 is 0.

® When single word DO is negative integer, after executing this instruction, the high bit of
double word D10 is 1.

® the high bit 0 and 1 is binary value.

<32 bits instruction>

(D1,D0)—(D13,D12,D11,D10)

X0 @ Double word
PH DWTD \ DO ‘ D10 ‘

four word

32bit 0 or 1

D13,D12 D11,D10

| High bit | Low bit |

® When single word DO is positive integer, after executing this instruction, the high bit of

four word D10 is 0.

® When single word DO is negative integer, after executing this instruction, the high bit of

four word D10 is 1.
® the high bit 0 and 1 is binary value.

4-8-2 32 bits integer to 64 bits integer batch conversion [BDWTD]

1) Summary

32 bits integer to 64 bits integer batch conversion [BDWTD]

32 bits BDWTD

Execution Normal ON/OFF/falling Suitable XDH, XLH

condition or rising pulse edge Models

Hardware Version V3.7.1 or later Software Version V3.7.4a or later

requirement requirement

2) Operands

Operands | Function Data Type

S Specify the source data or register’s address 32 bits ,BIN
code

D Specify the target soft component’s address 64 bits ,BIN
code

N Specify the value of the transfer point 16 bits ,BIN
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3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY| DM|DS| KH |ID|QD|X|Y|M|S|T|C|Dnm
S o | o
D °
n [ ] [ ] [ ] [ ] [ ] [ ] [ J

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

® Converts n-point data starting with the source-specified soft element to n-point soft element

starting with the target-specified soft element as a data block. (When the soft component

number range is exceeded, convert to the extent possible).

)

n

D1.D0

D13.D12,D11.D10

}_)f?—{ BDWID | DO | DO | K3 | gig

D17.D16.D15.D14

Double word

D21,D20,D19,D18

Four word

® According to the method of overlapping numbering, the commands are automatically

transmitted in the order of (D to 3 in order to prevent the transmission source data from

being overwritten when the transmission number ranges overlap as shown in the figure below.

X1
FH——1 BDWTD

DO

D2

K3

®
D1,D0 ——I DS5,D4,D3,D2
D3,D2 g D9,D8,D7,.D6
DS5,D4 = DI13,D12,D11,D10

Note: The address of the four-word integer register in the BDWTD instruction must be even.
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4-8-3 Integer converts to float point [FLT, DFLT,FLTD]

1)Summary
bit integer converts to float point [FLT, DFLT,FLTD]
16 bits FLT | 32 bits DFLT 64 bits | FLTD
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 16 bits/32 bits/64 bits, BIN;
INT/DINT/LINT
D Target soft element address 32 bits,BIN; REAL

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt S
DIF| T|C|D|D|D|D| KH I1Q|X|Y M|S|T|C| Dn
DD/ D X|Y|M|S D| D m
S o o
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<16 bits instruction>

(D10) — (D13,D12)

BIN integer Binary float point

<32 bits instruction >

o o

‘DIO ‘ DI2 ‘

(D11,D10) — (D13,D12)
BIN integer Binary float point

<64 bits instruction>

H(})—{ FLTD

® Convert BIN integer to binary floating point. As the constant K, H will auto convert by the

) )

‘ D10 ‘ D14

(D13,D12,D11,D10) — (D15,D14)

BIN integer Binary float point

floating operation instruction, so this FLT instruction can’t be used.
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® The inverse transformation instruction is INT.

FLTD can change the64 bits integer to32 bits floating value.
® The S operand of the FLTD instruction does not support constant K/H.

‘ X0
I FLT DO DI0

DO is integer 20, after executing the instruction, D10 is floating value 20.

Note: Before using floating number operation instructions such as EADD, ESUB, EMUL,
EDIV, EMOV and ECMP, make sure that all operation parameters are floating number.

4-8-4 Integer to double precision floating point[DFLTD,QFLTD]

1) Summary

integer to double precision floating point| DFLTD,QFLTD]
32 bits DFLTD 64 bits QFLTD
Execution Normal ON/OFF/falling Suitable Models | XDH, XLH
condition or rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 32 bits/64 bits, BIN;
DINT/LINT
D Target soft element address 64 bits, BIN; LREAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|IFD|TD|CD|DX|DY| DM |DS| KH |ID|QD|X|Y|M|S|[T|C|Dnm
S o| o
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<32 bits instruction >

X0 @ (D11,D10,)—(D15,D14,D13,D12)
P DELTD ‘ D18 ‘ Dz ‘ BIN integer Binary float point
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<64 bits instruction>

CONNCY

D10 ‘ D14 ‘

HM QFLTD ‘

(D13,D12,D11,D10)—(D17,D16,D15,D14)

BIN integer

Binary float point

® An instruction to convert binary integer values to binary floating-point values. Constants

K and H are automatically converted in each floating-point operation instruction, and

FLT instruction can not be used.

The inverse transformation of this instruction is DINTD/QINTD.

QFLTD instruction converts 64-bit integer to 64-bit floating-point number. (Note: the

address of the operand in the QFLTD instruction must be even.)

® The S operand of the QFLTD instruction does not support constant K/H.

4-8-5 Float point converts to integer [INT, DINT]

1)Summary
Floating point converts to integer [INT, DINT]
16 bits INT 32 bits DINT
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 32 bits, BIN; REAL
D Target soft element address 16 bits/32 bits, BIN;
INT/DINT

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Modul System
nt
D/ F| T|C|D|D|D|D| KH |[1]|Q |X|Y|M|S|T|C| Dn
D/ID/ DI/ X|Y|M]|S D| D m
S o | o
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
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<16 bits instruction>
(D11,D10) — (D20)

X0 @ Binary Float ~ BIN integer
INT ‘ D10 ‘ D20 ‘ Give up the data after the decimal dot

<32 bits instruction>

F{ ) (D11,D10) — (D20,D21)
°

0
% DINT ‘ D10 ‘ D20 ‘ Binary Float ~ BIN integer

Give up the data after the decimal dot
The binary source number is converted into a BIN integer and stored at the destination device.

Abandon the value behind the decimal point.

® The inverse instruction is FLT.

When the result is 0, the flag bit is ON.

® The result is over below data, the carry flag is ON.
16 bits operation: -32,768~32,767
32 bits operation: -2,147,483,648~2,147,483,647

‘ X0
I INT DO DIO

For example, if DO is floating value 130.2, after executing INT, D10 value is integer 130.
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4-8-6 Double - precision floating point to integer[DINTD,QINTD]

1) Summary

floating point to integer [DINTD,QINTD]

32 bits DINTD 64 bits QINTD
Execution Normal ON/OFF/falling Suitable Models | XDH, XLH
condition or rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 64 bits, BIN; LREAL
D Target soft element address 32 bits/64 bits,BIN;
DINT/LINT
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY|DM|DS| KH |ID|QD|X|Y|M|S|T
S o | o
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

<32 bits instruction>

OO

}—)1(}0—{ DINTD ‘ D10 ‘ D20

<64 bits instruction>

OO

}—){(}O—{ QINTD ‘ D10 ‘ D20

(D13,D12,D11,D10) — (D21,D20)

Binary Float BIN integer

Give up the data after the decimal dot

(D13,D12,D11,D10)— (D23,D22,D21,D20)

Binary Float BIN integer

Give up the data after the decimal dot

® The binary source number is converted into a BIN integer and stored at the destination device.

Abandon the value behind the decimal point.

® The inverse instruction is DFLTD/QFLTD.

®  When the result is 0, the flag bit is ON.
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® The result is over below data, the carry flag is ON.

64 bits operation: -9223372036854775808~9223372036854775807.

4-8-7 Single precision floating point to double precision floating point ECON]

1) Summary

Single precision floating point to double precision floating point [ECON]

32 bits ECON
Execution Normal ON/OFF/falling Suitable Models | XDH, XLH
condition or rising pulse edge
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type

S

Source soft element address

32 bits, BIN; REAL

D

Target soft element address

64 bits, BIN; LREAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY|DM|DS| KH |ID|QD|X|Y|M|S|T|C| Dnm
S o | o
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
y o
H—— ECON DO D10

(D1,D0)

precision floating point

—

(D13,D12,D11,D10)Single

double precision floating point

® When X0 turns on, the single-precision floating-point value in the source data address is

converted into a double-precision floating-point value and stored in the target address.

® Register addresses for double - precision floating - point numbers must start with an even

number.
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4-8-8 Single precision floating point to double precision floating point batch

conversion [BECON]

1) Summary
Single precision floating point to double precision floating point batch
conversion| BECON]
32 bits BECON
Execution Normal ON/OFF/falling | Suitable XDH, XLH
condition or rising pulse edge Models
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type
S Specify the source data or register’s address 32 bits, BIN
code
D Specify the target soft component’s address 64 bits, BIN
code
N Specify the value of the transfer point 16 bits, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Modul System
nt S
DFfT|C|D|D|D|D| KH |I|Q |X|Y M|S|T|C| Dn
DID|D | X|Y|M]|S D| D m
S oo
D °
n [ [ [ [ [ [ [ J

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

® According to a scheme, n-point data starting with a source-specified software component is

transferred as a data block to an N-point software component starting with a target-specified

software component. (When the soft component number range is exceeded, convert to the

extent possible).

H(H BECON | Do | b0 | K3 |

OIC)

n

D1,D0

D3,D2

D13,D12.D11,D10

D17,D16,D15.D14

Ds5,D4
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®  When the transmission number range overlapped, in order to prevent the transmission source

data rewriting without conversion, the command will be automatically transmitted in the

order of D~3).
D3.D2 g D9.D8.D7,.D6
Ds5.D4 = DI3,D12,D11,D10

Note: The register header address of a double - precision floating-point must be even.

4-8-9 BCD convert to binary [BIN]

1) Summary
BCD convert to binary [BIN]
16 bits BIN 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Source soft element address BCD; INT
D Target soft element address 16 bits, BIN; INT

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD | DX | DY | DM | DS KH DA |X|Y M|S|T|C
S o| o | o | 0 | o ° ° °
D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
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RO

PP_{ BIN ‘ D10 ‘ DO ‘ Source (BCD) — destination (BIN)

If source data is not BCD code, SM409 will be ON (Operation error), SD409=4 (error
occurs).

As constant K automatically converts to binary, so it’s not suitable for this instruction.

For example, PLC reads external clock information and stores it in HDO~HD®6 in the form of
BCD code information. However, we are accustomed to using decimal values, so we can use

BIN instructions to convert the required time information from BCD code information to

binary:
| ShIO BIN | HDO | D0 |
I\g)lilnj(l)lilly HDO: seconds 0~59
BIN | HDI [ DI |-
HDI: minutes 0~59
— BN [ HD2 [ D2
HD2: hours 0~23
— BIN | HD3 | D3 |
HD3: days 1~31
— BIN | HD4 [ D4
HD4: months 1~12
— BN [ HDs [ D5
HDs5: years 00~99
L[ BIN | HD6 | D6 H
HD6: weeks 1~7
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4-8-10 Binary convert to BCD [BCD]

1) Summary
Convert binary data to BCD code

Binary convert to BCD [BCD]

16 bits BCD 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 16 bits, BIN; INT
D Target soft element address BCD code; INT

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D F| T| C |DX|DY|DM|DS KH I QD[ X|Y | M|S|T
D| D| D D
S e o ° ° ° ° ° °
D ° o | o ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

) )

X0 o
P% BCD \ D10 \ DO ‘ source (BIN)—destination (BCD)

® This instruction can change the binary value to BCD code.

® BCD is a method of representing one bit decimal numbers by 4 bits binary numbers, ranging

from0to 9.
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4-8-11 Hex converts to ASCII [ASCI]

1) Summary

Hex. convert to ASCII [ASCI]

16 bits ASCI 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Source soft element address 2 bits, HEX
D Target soft element address ASCII code
n Transform character quantity 16 bits, BIN
3)Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD |DX|DY|DM|DS| KH |ID|QD|X|Y|M|[S|T|C|Dnm
S o | o ° ° ° ° ° °
D ° ° ° ° ° °
n [ [ [ [ [ J [ J [ J

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

Gy () n

D100 \ D200 \ K4 \

HH ASCI \

® Transform the source Hex data to ASCII code, and store in low 8-bit and high 8-bit of .

The number of characters to be converted is specified by n.
® Store one ASCII data in the lower 8 bits and one ASCII data in the upper 8 bits.

n
D

K1 K3 (K4 [ K5 [K6 | K7 | K8

K9

D200 down

[C] (O] [[4] [[3] [[2] |[1]

[8]

D200 up

[A] [ 0] |[4] |[3] |([2]

[1]

D201 down

[B] [ [A] [ [0] |[4] |[3]

[2]

D201 up

[C] | [B] [ [A] |[O] |[4]

[3]

D202 down

[C] | [B] |[A]]I[O]

[4]

D202 up

[C] | [B] | [A]

[0]

D203 down

[C] | [B]

[A]

D203 up

[C]

[B]

D204 down

[C]
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The conversion result is shown in the figure:

i

Alqiill

[ asci_pioo_p2m ks H

2748 126800

1100
101

D10z
Dzon
D201
D20z
D203
1204

wirE

[ ascl_pioo

D200 K8 H
2743 12849

0100
D101

noz
jueli]
2oL
20z
0203
0204

izl

OABC

1234

5678
18
3z
04
Ba
C

wiEE
OABC
1234
5676
21
43

CB

=%
=
=
e
s
=
=
=
=

=%
g

| &=

e
e
e

BF

[ &= |

B 58
13 |
15324 |
163t

ASCII

ASCIT

ASCIT

ASCIT [

ASCIT |
B
| et
| et

]

ASCIT
ASCIT
ASCIT
ASCIT
K3SCIT

Note: The function of the instruction is to convert hexadecimal values into ASCII characters,
such as converting hexadecimal "A" to ASCII character "A".

4-8-12 ASCII convert to Hex [HEX]

1)Summary
ASCII converts to Hex [HEX]
16 bits HEX 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Date type
S Source soft element address ASCII
D Target soft element address 2 bits, HEX
n ASCII Character quantity 16 bits, BIN
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|/FD| TDO | CD | DX | DY | DM | DS KH D|QD|X|Y|M|S|T|C
S o| o ° ° ° ° ° °
D ° ° ° ° ° °
n °
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

X0
P HEX \

Gy (@) n

D200 \ D100 \ K4 \

® Convert the high 8 bits and low 8 bits in source (S to HEX data. Move 4 bits every time

to destination .

® The convert character number is assigned by n.

The convert process is the following:

D.
(S) ASCII HEX n Q) D102 D101 D100
code convert
D200 low | 30H |0 | ~-0H
D200 high | 41H | A 2 Not change to be | --0AH
D201 low |42H |B 3 0 ‘0ABH
D201 high |43H |[C 4 0ABCH
D202 low | 31H 1 5 ---0H ABCIH
D202 high | 32H 2 6 --0AH BC12H
D203 low | 33H 3 7 ‘0ABH | C123H
D203 high | 34H 4 8 0ABCH | 1234H
D204low |35H |5 9 --0H | ABCIH | 2345H
n=k4
D200 [oJ1JoJoJoJoJoJtJoJoJiJ1JoJoJoJol]
| 41H—~[A] | 30H—[0] |
D201 [oJ1JoJofJoJoJiJtrJofrJoJtJoJoJtJo]
| H3H~[C] | 42H—[B] |
DIoo[oJoJoJoJtJoJiJoJiJoJiJiJiJ1JoJo]
| 0 | A | B | c |
o — i wHiE ERNE R
) W1EESS“2?4; 1 o0 | OKEC = Imj&ﬁq
1200 A0 B | eSrID
1201 CE B [ ascrr
[ ™ ] ——— aF wi 2 —M EiE
,, ,,,,,,, : T Tems T : D100 Aac1 | #x |
o1 onan Bx e
1100 ABC1 B el
0200 AD Bz KSCIT
1201 CE B ST |
D202 1 | B _AscH_
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4-8-13 Coding [DECO]

1)Summary

Change any data or bit to 1.

Coding [DECO]

16 bits DECO 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S The source data address 16 bits, BIN
D The decode result head address 16 bits, BIN
n The decoding soft element bit quantity 16 bits, BIN
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD| CD | DX | DY | DM | DS KH ID|QD| X M|S|T
S o | o ° ° ° ° ° °
D ° o oo
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

< When (p)

18 bit unit > n<16

G

n

4X{10

DECO \ DX0

M10 \ K3

X2 X1 X0

Lt o[ ]
//4 : 1\
765/\4/3210
Lol o[ v ] ol o] ol o] o]

M17  Mlé6

® =3, so the decoding object is the lower three bits in DXO0, which are X2 ~ XO0.

M15 Ml14 MlI3

M12

MI1

M10

® =3, s0 the decoding results need to be expressed by 2° = 8 bits, which are M17 ~ M10.
® When X2 =1, X1 =0, X0 =1, the value it represents is 4 + 1 = 5, so M15 in the fifth place
from M10 changes to 1; when X2 ~ X0 is all zero, the value is 0, so M10 is 1 (M10 is the Oth
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place).

® If n =0, the instruction will not be executed. If n is the value out of 0 ~ 16, the instruction
will not be executed.

®  When n = 16, if the decoding command is a bit soft component, the number of points is
2716 =65536.

®  When the driver input is OFF, the instruction is not executed, and the decoding output of the

action is maintained.

< When is word device > n<4
%0 Gy () on
P ~— DEcO | Do | DI | K3 |

DO

bitl5 bit0
[oJofJoJofoJoJoJoJoJoJoJoJo[1]1]o]
Ignore high 8-bit, all to 4 2 1

Abe 0
/4 N\
1514 13 121110 9 8 7 65 4 3 2 1 0
(oJofofojofofofofoftfofofofo]ofo]
bitl5 D1 bit0

® The low n-bit (n < 4) of the source address is decoded to the target address. When n < 3, the
high 8-bit of the target turns to 0.

® If n = 0, the instruction will not be executed. If n is out of 0 ~ 4, the instruction will not be
executed.

® N =3, so the decoding object in DO is bit2-bit0, and the maximum value it represents is 4 + 2
+1=7.

® N =3,s0in DI, 2?= 8 bits are needed to represent the decoding result, that is, bit7 ~ bit0.

® When bit2 and bitl are both 1 and bit0 are 0, the value is 4+2=6, so bit6 in D1 is ON.

< is word soft component > n<4

o (s) () n
%H—{DECODODIK4

bitl5 Do bit0

(oJojofofofofojofofofofoft]oft]1]
J/ §4 2 ]
1514131211m1 0

(ofofofofr]ofofofofofofofofofofo]
bitl5 DI bit0

® The low n-bit (n <4) of the source address is decoded to the target address. When n < 3, the
high 8-bit of the target turns to 0.
® If n = 0, the instruction will not be executed. If n is out of 0 ~ 4, the instruction will not be

executed.
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® N =4, so the object of decoding in DO is bit3 ~ bit0, which represents the maximum value of

8+4+2+1=15.

® N =4,5s0in DI, 2%=16 bits are needed to represent the decoding result, that is, bitl5 ~ bit0.
® When bit3, bitl and bit0 are all 1 and bit2 is 0, the numerical value is 8+2+1=11, so bitll in

D1 is ON.

4-8-14 High bit coding [ENCO]

1) Summary
Find the highest bit which is 1.

High bit coding [ENCO]
16 bits ENCO 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Coding data address 16 bits, BIN
D Coding result address 16 bits, BIN
n The bit quantity of coding result 16 bits, BIN

3) Suitable soft components

Operan Word soft elements Bit soft elements
ds System Constant | Module System
DIF| T|C|D|D|D|D KH 1| QD | XY M|S|T|( Dnm
D/ DID|X|Y|M|S D
S [ J [ J [ J [ J [ J [ J [ J [ J [ I N ] [ I B
D ° o | o o | o |0
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

< When (s-) is bit device > n<16
. © :
P% ENCO \ M10 \ D10 \ K3
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MI7  MI16  MI5 M4  MI3  MI2 MIl__ MIO
Lol ofofof t]of 1t ]ol]
7 6 5 4 3 2 1 0

\ Ignore the 1 of M11
D10 42271

ololololololofofofofofofofof1]1]
bit]5 bit0
Allto be 0

® If the number of bits in the source address is 1, the low side is ignored, and if the source
address is 0, the instruction will not be executed.

®  When the driving condition is OFF, the instruction is not executed and the coding output is
unchanged.

® When n = 16, if the encoding instruction is a bit element, its point number is 2 * 16 = 65536.

® N =3, the encoded object has 23 = 8 bits, which are M17 ~ M10, and the encoding results are
stored in the lower three bits of D10, which are bit2 ~ bit0.

® MI13 and M11 are both 1. Ignoring M11, M13 is coded, bit2-bit0 represent 3, while bit0 and
bitl are 1.

<When (s-) is word device n<4
“ (s) (») n
P —— ENcO | Do | DI | K3

bitl5 DO bit0
(olrfofrfofufofrfofofrfofofr]ofo]
High $-bit are 76343 2100
ignored Ignore the 1 of bit 2
D1 4 1
[0fofofofoJoJoJoJoJofofofofr]o]1]
|bitl5 | bit0
Allto be 0

® [f multiple bits in the source address is 1, the low side is ignored, and if the source address is
0, the instruction will not be executed.

® When the driver input is OFF, the instruction is not executed and the coding output is
unchanged.

® When n < 3, the high 8 bits in DO are neglected.

® When n=3, the encoding object has 2* = 8 bits, that is, bit7 ~ bit0 in DO. The encoding result
is stored in the lower 3 bits in D1, that is, bit2 ~ bit0.

®  When bit5 and bit2 in DO are both 1, bit2 is ignored, and bit5 is coded, bit2-bit0 represent 5,
bit2 and bit0 are 1.
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<('s)is word soft component > n<4

. ® @
P}—{ENCODOD1K4

bit15 DO bit0
Lofrfofrfofrfofr]ofofr[ofof[1]o]o]
1514 13 1211 10 9 8 7 6 5 4 3 2 1 0 Ignore the 1 in bit2,
bits, bit8, bit10, bit]2
DI 8 4 1
[oJofofofofofofofofoJofoft[1]r]o]
|bitl5 | bit0
All'to be 0

® If the number of bits in the source address is 1, the low side is ignored, and if the source
address is 0, the instruction will not be executed.

® When the driver input is OFF, the instruction is not executed and the coding output is
unchanged.

® 1 = 4, the encoded object has 2* =16 bits, that is, bitl5 ~ bit0 in D0. The encoding result is
stored in the lower 4 bits in D1, that is, bit3 ~ bitO0.

® The highest bit of 1 in DO is bitl4, ignoring all low bits 1, and encoding bit14, bit3-bit0
represent 14, bit3, bit2 and bitl are 1.

4-8-15 Low bit coding [ENCOL]

1) Summary
Find the position where the low bit is ON.

Low bit coding [ENCOL]
16 bits ENCOL 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S Soft element address need coding 16bit,BIN
D Soft element address to save coding result 16bit,BIN
n The bit quantity of coding result 16bit, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DF|T|C|D|D|D|D KH D|Q ([X|Y M S|T|C
D|DID|X|Y|M|S D
S [ 2O [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J [ J
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D o | o | e o | o | @

n [ ]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<if (’s-) is bit device > n<16

. OO
%4%{ ENCOL \ M10 \ D10 \ K3 \

M17 Ml6é MI5 Ml14 MI3 Mi12 M1l  MIO

Lol t [ofofof 1] ofo]
7 6 5 4 3 2 1 0
\ Ignore the 1 of M16
D10 472 1
olololololoflofofofofofofofof[1]o]
bit]5 bit0
Allto be 0

® If the number of bits in the source address is 1, the high bit side is ignored, and if the source
address is 0, the instruction will not be executed.

® When the driving condition is OFF, the instruction is not executed and the coding output is
unchanged.

® Whenn=16, if the @ of encoding instruction is a bit element, its point is 2 * 16 = 65536.

® 1 =3, the encoded object has 2° = 8 bits, which are M17 ~ M10, and the encoding results are
stored in the lower three bits of D10, which are bit2 ~ bit0.

® MI12 and M16 are both 1. Ignoring M16, M12 is coded, bit2-bit0 represent 2, while bitl is 1.

<if @ is word device> n<4

. (s) (») n
}%F{ ENCOL \ DO \ DI \ K3 \
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bitl5 DO bit0

oftfofrfofutfofrjrofofrfojofofo]

|
N

J
High\'g-bitis Tes A 20 Ignore the 1 of b7
ignored
D1 4 2
[ofofofofoJoJoJoJoJofofofof1]o]o]
|bitl5 | bit0
Allto be 0
([ ]

<

If multiple bits in the source address is 1, the high bit side is ignored, and if the source
address is 0, the instruction will not be executed.

When the driver input is OFF, the instruction is not executed and the coding output is
unchanged.

When n <3, the high 8 bits in DO are neglected.

The encoding object has 23 = 8 bits, that is, bit7 ~ bit0 in D0. The encoding result is stored in
the lower 3 bits in D1, that is, bit2 ~ bit0.

When bit7 and bit4 in DO are both 1, bit7 is ignored and bit4 is coded. Bit 2 is 1 when bit2-
bit0 is expressed as 4.

@ is word soft component > n<4

) (@) »

HH ENCOL‘ DO \ DI \ K4

bitl5 Do bit0

oft1foftfofutfofrjofJoftfofojofofo]

1514 13 1211 10 9 8 7 6 5 4 3 2 1 0 Ignore the 1 in bitl4,
bit12, bit10, bit8

D1

|

§ 4 21
olofojoJofoloJofof[o]oJofo[r]o]1]

|bitl5 | bit0

All'to be 0

If multiple bits in the source address is 1, the high bit side is ignored, and if the source
address is 0, the instruction will not be executed.

When the driver input is OFF, the instruction is not executed and the coding output is
unchanged.

n = 4, the encoded object has 2* =16 bits, that is, bitl5 ~ bit0 in D0. The encoding result is
stored in the lower 4 bits in D1, that is, bit3 ~ bitO0.

The lowest bit of 1 in DO is bit5, ignoring all high bits 1, and encoding bit5 with bit3-bit0 as
5, bit2 and bit0 as 1.
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4-8-16 Binary to Gray code [GRY, DGRY]

1) Summary

Transform the binary data to gray code.

Binary to gray [GRY,DGRY]
16 bits GRY 32 bits DGRY
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need coding 16bits/32bits, BIN; INT
D Soft element address to save coding result 16bits/32bits, BIN; INT

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD | CD | DX | DY | DM | DS KH ID | QD Y M|S|T|C|Dnm
S o| o | o | o | o ° ° ° °
D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

G

H(H GRY \ D10 \ D100 \

bl5 D10

Source (BIN) — target (GRY)

b0

[ofofofofoftfofoftfofrfofofof1]1]

!

Each bit of D10 will XOR with the bit on
its left side. As the related gray code, the

left bit will not change (the left bit is 0);

[ofofofoJofufurfoftfrfrfrjofofufo]

b15 D100

® Transform the binary value to gray code.
® GRY has32 bits mode DGRY, which can transform32 bits gray code.
® (5 )Range is 0~32,767 (16 bits instruction); 0~2,147,483,647 (32 bits instruction).

b0 D100.
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4-8-17 Gray code to binary [GBIN,DGBIN]

1) Summary
Transform the gray code to binary data.

Gray code to binary [GBIN,DGBIN]
16 bits GBIN 32 bits DGBIN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need coding 16bits/32bits, BIN; INT
D Soft element address to save coding result 16bits/32bits, BIN; INT

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D| D|D KH D| QD [X| Y| M|S|T|C| Dn
D|D|D|X| Y| M]|S m
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
. ©
P % GBIN ‘ D10 ‘ D100 ‘ Source (GRY) — target (BIN)
b15 D10 b0

[oJoJoJoloft 1o 1]i][1]1]0]o]1]0] From the left second bit of D10, XOR

each bit with the value after decoding,
U as the bit value after decoding (the left

‘0‘0‘0‘0‘0‘]‘0‘0‘1‘0‘1‘0‘0‘0‘1‘1‘ bitwillnotchange).The

bl5 D100 b0 transformation value will be stored in

D100.

® Transform the gray code to binary value.
®  GBIN has32 bits mode DBIN, which can transform32 bits binary value.
() @ Range is 0~32,767 (16 bits instruction); 0~2,147,483,647 (32 bits instruction).
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4-9. Floating number Operation
Mnemonic | Function Chapter
ECMP Floating Compare 4-9-1
EZCP Floating Zone Compare 4-9-2
EADD Floating Add 4-9-3
ESUB Floating Subtract 4-9-4
EMUL Floating Multiplication 4-9-5
EDIV Floating Division 4-9-6
ESQR Floating Square Root 4-9-7
SIN Sine 4-9-8
COS Cosine 4-9-9
TAN Tangent 4-9-10
ASIN ASIN 4-9-11
ACOS ACOS 4-9-12
ATAN ATAN 4-9-13
4-9-1 Floating Compare [ECMP,EDCMP]
1) Summary
Floating Compare [ECMP,EDCMP]
16 bits - 32 bits ECMP
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
64 bits EDCMP
Execution Normal ON/OFF/falling or | Suitable XDH, XLH
condition rising pulse edge Models
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands

Operands | Function

Data Type

S1 Soft element address need compare 32/64 bits, BIN
S2 Soft element address need compare 32/64 bits, BIN
D Compare result bit
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
DF| T|C|D|D| D|D KH D|{Q|XY|M|S|T|C| Dam
DIDID|X|Y|M|S D
S1 o o o | o o | o °
S2 o o e | o e | o °
D A )
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<32 bits operation>

CORNCIENCY (D11,D10):(D21,D20) — MO,M1,M2

X0
— }74{ ECMP ‘ D10 ‘ b20 ‘ MO Binary FloatingBinary Floating
MO
— (D11,D10) > (D21<D20)
Binary Floating Binary Floating
| ML (D11,D10) = (D21<D20)
Binary Floating Binary Floating
HMZH (D11,D10) < (D21<D20)
T Binary Floating Binary Floating

When X0 is OFF, even ECMP doesn’t run, MO~M2 will keep the
status before X0 is OFF.

® The instruction will compare the two source data S1 and S2. The result is stored in three bits
from D.

® Before the instruction is executed, the comparison data must be all floating numbers (if it is
an integer, it can be converted by FLT/DFLTD instructions); otherwise, the execution result
will be wrong.

® The first address of the register in the EDCMP instruction must be an even number.

® [faconstant K or H used as source data, the value is converted to floating value.

(K500) :(D101, D100) —M10,M11,M12

X0 Binary converts Binary floatin
ECMP | K500 | D100 | MI0 | s Y &
to floating

<64 bits operation>
(K500) : (D103,D102,D101,D100)—~ M10,M11,M12

F{(O EDCMP K500 D100 M10 Binary converts Binary floating

to floating

205



4-9-2 Floating Zone Compare [EZCP]

1) Summary
Floating Zone Compare [EZCP]
16 bits - 32 bits EZCP
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
S1 Soft element address need compare 32 bits, BIN
S2 Upper limit of compare data 32 bits, BIN
S3 Lower limit of compare data 32 bits, BIN
D The compare result soft element address bit

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant Constant
DIF|T|C|D|D| D |D| KH Q| X|Y|M|S|T|C| Dam
DID D|X|Y|M|S D

S1 o o ° ° o | o °

S2 o o ° ° o | o °

S3 ol o ° ° o | o °

D o o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

Compare the source data with the range

Gy & )

ON

ON

<(D21,D20) ON

o D
—i—— Ezce | D0 | D20 | Do | M3 |

M3

i (D1, DO) < (D11, D10)
a4 Binary Floating  Binary Floating

i (D11,D10) < (D1,DO0)
M5 Binary Floating  Binary Floating Binary Floating

i (D1,D0) > (D21, D20)
T Binarv Floatine  Binarv Floating

When X0 is OFF, even EZCP doesn’t run, M3~M5 will keep

the status before X0 is OFF.
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® Compare the source data S3 to the upper and lower limit value of the range S1~S2.

The result will store in three coils starting from D.

® Before executing the instruction, all comparison data must be floating-point numbers (if it is
an integer, it can be converted through FLT instruction); Otherwise, the execution result will
be incorrect.

® Constant K and H will transform to binary floating value when they are source data.

X0
P EZCP \ K10 ‘KZSOO‘ D5 \ MO \

(K10): [D6,D5] : (K2800) — MO, MI1, M2
Binary converts Binary Floating Binary converts
to Floating to Floating

Please set S1<S2, when S2< S1, make S2 as the same value to S1.

Note: the compare value must be floating numbers, otherwise the result will be error.

4-9-3 Floating Addition|[EADD,EDADD)]

1) Summary

Floating Add [EADD, EDADD]

16 bits - 32 bits EADD

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

64 bits EDADD

Execution Normal ON/OFF/falling or | Suitable XDH, XLH

condition rising pulse edge Models

Hardware Version V3.7.1 or later Software Version V3.7.4a or later

requirement requirement

2) Operands

Operands | Function Data Type

S1 Addition operation data address 32/64 bits, BIN;
REAL/LREAL

S2 Addition operation data address 32/64 bits, BIN;
REAL/LREAL

D Result address 32/64 bits, BIN;
REAL/LREAL
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3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D| D/ |D KH 1] Q|X|Y|MS|T C| Dam
DI D|ID|X|Y|M|S D| D
S1 I o | o o | o °
S2 I o | o o | o °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<32 bits operation>

HOH GO & (@)

EADD | Dl0 | D20 | pso | (D11,D10) + (D21,D20) — (D51,D50)

<64 bits operation>

g GO GO )
H EDADD ‘ DI ‘ D20 ‘ D30 ‘ (D13, D12,D11, D10)+ (D23, D22,D21, D20)—(D53, D52,D51, D50)
Binary Floating  Binary Floating  Binary Floating

® The two binary floating source data do addition operation, the result will be stored in target
address.

® If a constant K or H used as source data, the value is converted to floating point before the
addition operation.

® Before executing the instruction, both data must be floating-point numbers (if they are
integers, they can be converted using FLT/DFLD instructions); Otherwise, the execution
result will be incorrect.

® The registers in EDADD must start with an even address.

<32 bits operation>

HH EADD ‘ D100 ‘K1234‘ D110 ‘

(K1234) + (D101,D100) — (D111,D110)
Binary converts to Floating  Binary Floating  Binary Floating
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<64 bits operation>

}—%(H EDADD | D100 | K1234 | D110 |

(K1234) +

Binary converts

to Floating

(D103,D102, D101, D100) —(D113, D112, D111, D110)

Binary Floating

Binary Floating

instruction will be executed in every scanning period.

4-9-4 Floating Subtraction|[ESUB,EDSUB|

The source data and result address can be the same. Please note that when X0 is ON, the

1)Summary

Floating Sub [ESUB,EDSUB]

16 bits - 32 bits ESUB

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

64 bits EDSUB

Execution Normal ON/OFF/falling or | Suitable XDH, XLH

condition rising pulse edge Models

Hardware Version V3.7.1 or later Software Version V3.7.4a or later

requirement requirement

2) Operands

Operands | Function Data Type

S1 Subtraction operation data address 32/64 bits, BIN;
REAL/LREAL

S2 Subtraction operation data address 32/64 bits, BIN;
REAL/LREAL

D Result address 32/64 bits, BIN;
REAL/LREAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DFI T|C|D|D| D|D KH 1] Q|X|Y|M|S|T|C| Dnm
D D/ D|X|Y|M|S D| D
S1 o o o | o o | o °
S2 oo ° ° o | o °
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[D  Je] | | | Jef[e]e] [ [ [ T

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

<32 bits operation>

F{O — Gy (=)

\ D10 \ D20 \ D50

(D11,D10) — (D21,D20) — (D51,D50)
Binary Floating  Binary Floating Binary Floating

<64 bits operation>

H Gy & (@)

»0—{ EDSUB‘ D10 \ D20 ] D50 \

(D13,D12,D11, D10)—(D23,D22,D21,D20) —(D53, D52,D51, D50)
Binary Floating  Binary Floating Binary Floating

® The binary floating value S1 subtract S2, the result is stored in the target address.

® Before executing the instruction, both the decremental and the decremental data must be
floating-point numbers (if they are integers, they can be converted using FLT/DFLD
instructions); Otherwise, the execution result will be incorrect.

® The first address of the register in the EDSUB instruction must be an even number.

® If a constant K or H used as source data, the value is converted to floating point before the

subtraction operation.
<32 bits operation>

HL{ ESUB | K1234 | D100 | DIIO |

(K1234)— (D101,D100) — (D111, D110)
Binary converts to Floating Binary Floating  Binary Floating
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<64 bits operation>

H Gy G (@)

»0—{ EDSUB‘ D10 \ D20 ] D50 \

(D13, D12,D11, D10)—(D23,D22,D21,D20) — (D53, D52,D51, D50)
Binary converts to Floating Binary Floating  Binary

® The source data and result address can be the same. Please note that when X0 is ON, the

instruction will be executed in every scanning period.

4-9-5 Floating MultiplicationEMUL,EDMUL]

1)Summary
Floating Multiply [EMUL, EDMUL]
16 bits - 32 bits EMUL
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
64 bits EDMUL
Execution Normal ON/OFF/falling | Suitable XDH, XLH
condition or rising pulse edge Models
Hardware Version V3.7.1 or later Software Version V3.7.4a or later
requirement requirement
2) Operands
Operands | Function Data Type
S1 Multiplication operation data address 32 /64bits, BIN;
REAL/LREAL
S2 Multiplication operation data address 32 /64bits, BIN;
REAL/LREAL
D Result address 32 /64bits, BIN;
REAL/LREAL
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C | D|D|D|D| KH |1|Q|X|Y|M|S|T|C Dnm
DI D/ D|X|Y|M|S D|D
S1 ) o | o | o |0 °
S2 o o o | o o | o °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.
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Description

<32 bits operation>

% (o T T

D10 \ D20 \ D50

(D11, D10) x (D21,D20) — (D51,D50)
Binary Floating Binary Floating Binary Floating

<64 bits operation>

HMEDMUL\@ ©

pl0 | D20 | D0 |

(D13, D12,D11, D10) X (D23, D22,D21, D20)—~ (D53, D52,D51, D50)
Binary Floating Binary Floating Binary Floating

® The floating value of S1 is multiplied with the floating value point value of S2. The result of
the multiplication is stored at D as a floating value.

® Before executing the instruction, both multiplied data must be floating-point numbers (if they
are integers, they can be converted using FLT/DFLD instructions); Otherwise, the execution
result will be incorrect.

® If a constant K or H used as source data, the value is converted to floating point before the
multiplication operation.

® The registers in EDMUL must start with an even address.

<32 bits operation>

HL{ EMUL | K100 | D100 | DII0 |

(K100)x (D101,D100)— (D111,D110)
Binary converts to Floating Binary Floating  Binary Floating
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<64 bits operation>

F{H EDMUL | K100 | D100 | D110 |

(K00) X (D103, D102,D101, D100)—~ (D113, D112,D111, D110)

Binary converts

to Floating

4-9-6 Floating Division|[ EDIV,EDDIV]

1) Summary

Binary Floating  Binary Floating

Floating Divide [EDIV, EDDIV]

16 bits - 32 bits EDIV

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

64 bits EDDIV

Execution Normal ON/OFF/falling or | Suitable XDH, XLH

condition rising pulse edge Models

Hardware Version V3.7.1 or later Software Version V3.7.4a or later

requirement requirement

2) Operands

Operands | Function Data Type

S1 Division operation data address 32/64 bits, BIN;
REAL/LREAL

S2 Division operation data address 32/64 bits, BIN;
REAL/LREAL

D Result address 32/64 bits, BIN;
REAL/LREAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D| D|D| KH I Q|X|Y| M|S|T|C| Dn
DI D|D|X|Y|M|S D| D m
S1 ol o o | o o | o °
S2 ol o o | o o | o °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.
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Description

<32 bits operation>

%% OGO

\ D10 \ D20 \ D50 \

(D11,D10) + (D21,D20) — (D51,D50)
Binary Floating Binary Floating Binary Floating

<64 bits operation>

HOH SE—CYRC

D10 \ D20 ] D50

(D13,D12,D11, D10)=-(D23, D22,D21, D20)— (D53, D52,D51, D50)
Binary Floating Binary Floating  Binary Floating

®  The floating point value of S1 is divided by the floating point value of S2. The result of the
division is stored in D as a floating point value.

® If a constant K or H used as source data, the value is converted to floating point before the
division operation.

® Before executing the instruction, both the divisor and dividend data must be floating-point
numbers (if they are integers, they can be converted using FLT instructions); Otherwise, the
execution result will be incorrect.

® The source data S2 is 0, the calculation will be error. The instruction will not work.

® The operand value must be floating numbers, otherwise the result will be error.

<32 bits operation>

HH EDIV ‘ D100 ‘ K100 ‘ D110 ‘

(D101, D100)+ (K100) — (D111,D110)
Binary converts Binary Floating Binary Floating
to Floating

<64 bits operation>

HH EDDIV \ D100 \ K100 \ D110 \

(D103, D102,D101, D100)=-(K100)— (D113, D112,D111, D110)

Binary converts Binary Floating Binary Floating
to Floating
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4-9-7 Float Square Root [ESQR]

1) Summary

Floating Square Root [ESQR]

16 bits - 32 bits ESQR
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S The soft element address need to do square root | 32 bits, BIN; REAL
D The result address 32 bits, BIN; REAL

3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DFfT|C|D|D|D|D| KH I Q[X|Y|M|S|T C| Dhm
DID|D|X|Y| M| S D| D
S oo o | o e | o °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

) @)

H ESQR \ DI0 \ D20 \

(D11,D10) — (D21,D20)

Binary FloatingBinary Floating

Perform the square root operation on the binary floating-point value specified by the source
data within the component (must be a floating-point number, if it is an integer, it can be
converted to a floating-point number using the FLT instruction), and store it as a binary
floating-point number in the destination address.

® Before executing the instruction, the data to be square root must be a floating-point number
(if it is an integer, it can be converted through FLT instruction); Otherwise, the execution
result will be incorrect.

® If a constant K or H used as source data, the value is converted to floating point before the
operation.

X1
H ESQR ‘K1024‘ D110 ‘ (K1024) — (D111,D110)
Binary converts to FloatingBinary Floating

®  When the result is zero, zero flag activates.
® Only when the source data is positive will the operation be effective. If S is negative then an
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error occurs and error flag SM409 is set ON, SD409=7, the instruction can’t be executed.

4-9-8 Sine[SIN]

1) Summary

Floating Sine[SIN]
16 bits - 32 bits SIN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S The soft element address need to do sine 32 bits, BIN; REAL
D The result address 32 bits, BIN; REAL
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIFI T|C|D|D|D|D KH I Q| X|Y M|S|T Dnm
DID|D|X|Y|M|S D| D
S oo e | o | o | o °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T, HT; C includes C, HC.

Description

\ D50 \ D60 \

HOH — ©

(D51,D50) — (D61,D60)SIN
Binary Floating  Binary Floating

® This instruction performs the mathematical SIN operation on the floating point value in S

(angle RAD). The result is stored in D.
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@|D51|D50|

|D61|D60|

RAD value (anglexn/180)

Assign the binary floating value

SIN value
Binary Floating

Note: the operand value must be floating numbers, otherwise the result will be error.

4-9-9 Cosine|COS]

1) Summary

Floating Cosine|COS]
16 bits - 32 bits COS
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need to do cos 32 bits, BIN; REAL

D Result address

32 bits, BIN; REAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DI FIT|C|D|D| D|D KH I|Q|X|Y|M|S|T|C| Dn
DIDID|X|Y|M|S D| D m
S o | e o | o o | o °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
X0 &
- Cos \ D50 \ D60 \

(D51,D50)RAD — (D61,D60)COS
Binary Floating

Binary Floating

® This instruction performs the mathematical COS operation on the floating point value in S

(angle RAD). The result is stored in D.
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RAD value (anglexm/180)
@ [ Dst | Dso | Assign the binary floating value
COS value

Binary Floating

|D61|D60|

Note: Before the instruction is executed, the data in parameter S must be floating number;
otherwise, the execution result will be wrong.

4-9-10 TAN [TAN]

1) Summary
TAN [TAN]
16 bits - 32 bits TAN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need to do tan 32bit, BIN; REAL
D Result address 32bit, BIN; REAL

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant Module System
D/IFD|TO|CD|DX|DY DM|D| KH |D| Qb [X|Y|M|S|T|C| Dnm
S
S ° ° [ ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

(D51,D50) RAD —  (D61,D60) TAN

F{((})_{ AN ‘ @ Binary Floating Binary Floating

D50 \ D60 \

® This instruction performs the mathematical TAN operation on the floating point value in S.

The result is stored in D.
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@ [ Dst [ D0 | RAD value (anglexn/180)
Assign the binary floating value
TAN value

(o) D61 Do ] Binary Floating

Note: Before the instruction is executed, the data in parameter S must be floating number;
otherwise, the execution result will be wrong.

4-9-11 ASIN [ASIN]

1) Summary

ASIN [ASIN]

16 bits - 32 bits ASIN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need to do arcsin 32 bits, BIN; REAL
D Result address 32 bits, BIN; REAL
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
DF|  T|C|D|D|D|D KH I Q| X|Y M|S|T|C| Dn
DD/ D|X|Y|M|S D| D m
S oo o | o | o |0@ °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

‘ D50 ‘ D60 ‘ Binary Floating  Binary Floating

- © (D51,D50)ASIN — (D61,D60)RAD
P ASIN

This instruction performs the mathematical ASIN operation on the floating point value in S.
The result is stored in D.
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@|D51|D50|

ASIN value

Binary Floating

RAD value (anglexw/180)

D61 | D60 ]

value

Assign the binary floating

Note: Before the instruction is executed, the data in parameter S must be floating number;

otherwise,

the execution result will be wrong.

4-9-12 ACOS [ACOS]

1) Summary

ACOS [ACOS]

16 bits - 32 bits ACOS

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware Software -

requirement requirement
2) Operands

Operands | Function Data Type

S Soft element address need to do arccos 32 bits, BIN; REAL

D Result address 32 bits, BIN; REAL
3)Suitable soft components
Operands Word soft elements Bit soft elements

System Constant | Module System
D FD|TO | CD|DX|DY| DM|DS| KH |D|QD|X|Y|M|S|T|C

S [ [ ° [ [ [ [
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM

includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T

includes T,

HT; C includes C, HC.

Description

)

ACOS \ D50 \ D60 \

HO

Binary Floating

Calculate the arcos value(radian), save the result in the target address
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(s) T D50 ACOS value

Binary Floating

RAD value (anglexn/180)
o [ D61 T D60 | Assign the binary floating value

Note: Before the instruction is executed, the data in parameter S must be floating number;
otherwise, the execution result will be wrong.

4-9-13 ATAN [ATAN]

1) Summary

ATAN [ATAN]

16 bits - 32 bits ATAN
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Soft element address need to do arctan 32 bits, BIN; REAL
D Result address 32 bits, BIN; REAL
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
DIFI T|C|D|D|D|D KH I]QD | X Y|M|S|T|C| Dn
DID|D|X|Y|M]|S D m
S o | e o | o o | o °
D ° ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

(D51,D50)ATAN — (D61,D60)RAD

Do | peo | . . .
Binary Floating Binary Floating

y ©
%{ ATAN

Calculate the arctan value ( radian), save the result in the target address
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@ D51 ] D50 ] ATAN value
Binary Floating
RAD value (anglexm/180)

[ Det [ D60 | Assign the binary floating

value

Note: Before the instruction is executed, the data in parameter S must be floating number;
otherwise, the execution result will be wrong.

4-10 RTC Instructions

Mnemonic Function Chapter
TRD Clock data read 4-10-1
TWR Clock data write 4-10-2
MOV Accurate clock BD board data read 4-10-3
TO Accurate clock BD board data write 4-10-4
TADD Clock data add 4-10-5
TSUB Clock data sub 4-10-6
HTOS Convert hour, minute, and second data 4-10-7
to seconds
STOH Convert second data to hours, minutes, | 4-10-8
and seconds
TCMP Time (hours, minutes, seconds) compare | 4-10-9
DACMP Date (year, month, day) compare 4-10-10

% 1: To use the instructions, The Model should be equipped with RTC function;

% 2: There are some errors in the clock of XD/XL series PLC, which is about 5 minutes per
month. It can be calibrated regularly by HMI or in the PLC program.

% 3: If high time accuracy is required, XD-RTC-BD can be used together ,with the error of
about 13 seconds per month.
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4-10-1 Read the clock data [TRD]

1) Summary

Read the clock data:
Read the clock data: [TRD]
16 bits TRD 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2) Operands
Operands | Function Data Type
D Register address to save clock data 16 bits, BIN

3) Suitable Soft Components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIFI T|C|D|DJ| D|D KH I Q|X|Y M|S|T|C| Dn
DID|D|X|Y|M|S D|D m
D ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
-
— TRD | DO |

The instruction to read the clock data of the real-time clock (decimal) of the programmable
controller into the data register (decimal).
® Recad PLC’s real time clock according to the following format.

Read the special data register (SD013~SD019).

Unit Item Clock data Unit Item
A% SDO18 | Year 0-99 —> DO Year
@
S | SD017 | Month 1-12 —> D1 Month
%’ ﬁE SD016 | Date 1-31 —> | D2 Date
2@ | SD015 | Hour 0-23 — | D3 | Hour
% %- SDO014 | Minute 0-59 —> D4 Minute
§ SDO13 | Second 0-59 — > | D5 | Second
g; SD019 | Week 1 (Mon.)-7(Sun.) —> D6 Week

® Real time clock data is stored in decimal form in special data registers (SD013~SD019).

® The clock data read out through the TRD instruction is also in decimal form, and decimal can
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be used for monitoring.

® After the instruction is executed once, the seven registers DO~D6 are all occupied, storing the

year, month, day, hour, minute, second, week.

® Attention should be paid to avoiding special auxiliary registers for (see Appendix 2 for

a list of special auxiliary data registers), as changes in related values may affect the use of the

PLC.

4-10-2 Write Clock Data [TWR]

1) Summary

Write the clock data:
Write clock data [TWR]
16 bits TWR 32 bits -
Execution Edge triggering Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
2) Operands
Operands | Function Data Type
S Write the clock data to the register 16 bits, BIN
3) Suitable Soft Components
Operands Word soft elements Bit soft elements
System Constan | Module System
t
DIF| T|C|D|D| D |D| KH I Q| X|Y M|S|T|C| Dn
DID|D|X|Y|M]|S D| D m
D ° e | o | o ° o | o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

)

DO

P

The instruction to write clock data (decimal) into the real-time clock (decimal) of a

programmable controller.

®  Write the set clock data into PLC’s real time clock.
® In order to write real time clock, please set the 7 registers value from DO to D6.
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Unit Item Clock data Unit Ttem
DO Year 0-99 —» | SDO18 | Year A%
§ | DI | Month 1-12 —> | SD017 | Month g
% D2 Date 1-31 — | SD016 | Date § g
g D3 Hour 0-23 — | SD015 | Hour % Ur.;
2 D4 | Minute 0-59 —» | SD014 | Minute | 2 &
(,%' D5 | Second 0-59 — | SD013 | Second %h
D6 Week 1 (Mon.)-7 (Sun.) —>» | SD019 | Week g;

® Attention should be paid to avoiding special auxiliary registers (see Appendix 2 for a list of
special auxiliary data registers), as changes in related values may affect the use of the PLC.

® When choosing secret download, the RTC only can be changed through TWR instruction.
After executing TWR instruction, the time in real time clock will immediately change to be the
new time. It is a good idea to set the time few minutes late as the current time, and then drive the
instruction when the real time reaches this value.
Note: When you select advanced mode when encrypting the download program, that is, when the
password level is set to prohibit downloading, the PLC clock cannot be modified through
communication, and can only be modified through TWR instructions.
There is another method to write the RTC.
In the XDPpro software, please click the clock details in project bar on the left.

=23 PLC Status

..... [E CPU Detail

..... [ PLC Project Message
..... €# Expansion Details

..... = BD Detailz

..... {m ED Details

----- {4 Scan Cycle

----- B

----- #m Error Details

/i 1z -

Then click write into the current time.the PC will auto-write the current time to the PLC.
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o5 PLC Details b4

B3 FLC Status
[ CPU Detail
[ FLC Project Messag Z022—-4-9 14:39:40 Saturday
48 Expanzion Details
il Wi i o
] etails

- Scan Cwcle

% Clock Details :
)& Error Details last run time:

at the very moment

run to stop

lazt stop moment:
the cwrrent run time:

current stop time:

| =

Then click write into the current time.the PC will auto-write the current time to the PLC.

How to know if the PLC has clock inside.

(1) Check the product label. There is clock logo on the label which means PLC has clock
function.

(2) Check in the XDPpro software. If it shows as below, it means this PLC has no clock.

X
= 3 FEER

@ PLEEGHER
»%q]u EDERE

T I EEthE R | E0ff-ff-ff £f:ff:ff 7977 |
- 1R EIRA

HEHER
- HEIRER

fiRE

Note: If you have a clock, when you click on "Clock Information" and "Write Current Time", you
can see that the seconds keep jumping in the software.
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4-10-3 Accurate clock BD board data read [MOV]

1) Summary

Accurate clock BD board data read [MOV
16 bits MOV 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later
requirement | or later requirement

2) Operands
Operands | Function Data Type
S Soft component address of the clock data to 16 bits, BIN

read

D Register address to save clock data 16 bits, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D FD|TO|CD | DX|DY| DM |DS| KH |ID| QD [X|Y|M|S|T|C| Dnm
S °
D .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
o OO
—Mt— MOV 1D20000 HDO

When MO is turned on, the "second" in #1 clock BD card XD-RTC-BD is read into the HDO

register of PLC.
® The data address of the BD board XD-RTC-BD is shown as follows.
#1 BD board | #2 BD board Description Clock Data Remark
address address
1D20000 1D20100 Second 0~59 Decimal
1D20001 1D20101 Minute 0~59 Decimal
1D20002 1D20102 Hour 0~23 Decimal
1D20003 1D20103 Date 1~31 Decimal
1D20004 1D20104 Month 1~12 Decimal
1D20005 1D20105 Year 00~99 Decimal
1D20006 1D20106 Week 1 (Mon.)-7 (Sun.) Decimal

® Since the time in ID register is stored in the order of second, minute, hour, day, month, year,
and week, it is not recommended to use BMOV or PMOV commands to read the clock data

in batches if the read clock data is used for comparison and calculation.
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4-10-4 Accurate clock BD board data write [TO]

1) Summary

Accurate clock BD board data write [TO]

16 bits TO 32 bits -

Execution rising/falling edge Suitable XD, XL

condition Models

Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later

requirement | or later requirement

2) Operands

Operands | Function Data Type

S1 Number of BD board 16 bits, BIN

S2 Soft component header address number for 16 bits, BIN
clock data

S3 Number of clock data 16 bits, BIN

D Soft component header address of local clock 16 bits, BIN
data

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD |DX|DY| DM |DS| KH | D|QD|X|Y|M|S|[T| C | Dnm
S1 °
S2 °
S3 °
D [

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

MO
SBLOCK Sequence Block | |

@@@@

TO | K20000 | KO ‘ K7 | HDO |

SBLOCKE |

® When MO is turned on, write the values in the 7 consecutive registers led by HDO into the ID
register in #1 clock BD board XD-RTC-BD.
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Source #1 BD board Description Clock Data Remark
data address
HDO 1D20000(KO0) Second 0~59 Decimal

—

HD1 ID20001(K1) Minute 0~59 Decimal
HD2 — 1D20002(K2) Hour 0~23 Decimal
HD3 1ID20003(K3) Day 1~31 Decimal
HD4 — 1D20004(K4) Month 1~12 Decimal
HD5 1D20005(K5) Year 00~99 Decimal
HD6 — ID20006(K6) Week 1 (Mon.)-7 (Sun.) | Decimal

® TO command needs to be entered in Sequence Block. The operation procedure is as follows.

Open XDPpro software, click sequence block function, in the pop-up window, click "Insert" -

"Read/Write M

=] Function Library

; Config Block
[ comment Editor
B Free Monitor

& Data Monitor

[iE SetReg Init Value
4 PLC Config

Vo
..[r=7] Password

- 4GBOX
..C0f EtherCAT

odule (FROM/TO)":

Edit Sequence Block 1
[BZ] Default Library
Commant:

Sequence Blockl

Insert -| Edit Delete | Upwards Downwards

Commeon ltem
Pulse Item

Wait Item

utput

Read/Write Module(FROM/TO) ||

G

tem

Read/Write SD Module

In the configuration window that is displayed, set the parameters as follows:

.Read,-“u'l!rite Module
[ Skip

'::.‘ Read module

Module o 20000

Count: K7

Comment:

x

ReadMrite Module

o Write module

Tvpe: ED S

=t Module address: KO

FLC address:

& )

Hoo|

Cancel

Cancel

Note: Module number K20000 stands for #1 BD, K20001 stands for #2 BD; Module
addresses are numbered from KO, corresponding to ID20000, ID20001....... 1D20006.
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4-10-5 Clock data add [TADD]

1) Summary

Clock data add [TADD)]

16 bits TADD 32 bits -

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later

requirement | or later requirement

2) Operands

Operands | Function Data Type

S1 Soft element header address of the clock data 16 bits, BIN
(hour, minute, second)

S2 Soft element header address of the clock data 16 bits, BIN
(hour, minute, second)

D The result address 16 bits, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TO|CD|DX|DY | DM|DS| KH | ID|QD|X|Y|M|S|T|C| Dnm
S1 °
S2 °
D [

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
MO
— TADD HDO HD10 HD20
HDO (Hour) HD10 (Hour) HD20 (Hour)
HD1 Minute)| [HD11 Minute)~| HD21 (Minute)
HD2 (Second) HD12 (Second) HD22 (Second)

® When MO is turned on, perform clock addition operation to add the clock data (hour,
minute, second) of (HDO, HD1, HD2) to the clock data (hour, minute, second) of (HD10,
HDI11, HD12), and store the operation results (hour, minute, second) in (HD20, HD21,
HD22). Note: The correspondence between registers is fixed, that is, they are stored in

the order of hours, minutes, and seconds.

Range of time: 0~23; Range of minutes: 0~59, range of seconds: 0~59.

® [f the seconds and minutes after addition exceed 59, subtract 60 from the result and save

it in the seconds and minutes register. At the same time, the values of minutes and hours

are automatically incremented by 1;

® [f the hour after addition exceeds 23, subtract 24 from the result and save it in the time
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register, while setting the carry flag SM22 to ON.

® [f the operation result is 0 hours, 0 minutes, or 0 seconds, the zero flag SM20 will be set
to ON.

® The operands S1, S2, and D each occupy three consecutive registers and should not be
used for other purposes.

Example 1:
<General condition>
MO
— TADD HDO HD10 HD20
hour HDO: 3 HDlO: 7 HDZO: 10
minute | HD1: 10 +|HD11: 30| —~|HD21: 40
seoond |HD2: 8 HD12: 15 HD22: 23
Example 2:
< More than 59 seconds >
MO
— TADD HDO HD10 HD20
hour | HDO: 3 HDI10: 7] [HD20: 10
minute | HD1: 10|+ |HDI11: 30| —~|HD21: 41
second | HD2: 40 HDI12: 30 HD22: 10
Example 3:
< More than 59 minutes >
MO
— TADD HDO HDI10 HD20
hour HDO: 3 HD10: 7 | [HD20: 11
minute HDI1: 35|+|HDI11: 30| —~|HD21: 6
second HD2: 40 HDI12: 30 HD22: 10
Example 4:
< More than 23 hours >
MO
— TADD HDO HD10 HD20

hour HDO: 17 HD10: 7 HD20: 1
minute | HD1: 35 |+|HD11: 30| —|HD21: 6
second HD2: 40 HD12: 30 HD22: 10
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4-10-6 Clock data sub [TSUB]

1) Summary

Clock data sub [TSUB]

16 bits TSUB 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later
requirement | or later requirement
2) Operands
Operands | Function Data Type
S1 Soft element header address of the clock data 16 bits, BIN
(hour, minute, second)
S2 Soft element header address of the clock data 16 bits, BIN
(hour, minute, second)
D The result address 16 bits, BIN
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D/ FD|TO|CD | DX | DY | DM|DS| KH | D|QD|X|[Y|[M|S|T|C| Dnm
S1 °
S2 °
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description
MO
— TSUB HDO HDI10 HD20
HDO (Hour) HD10 (Hour) HD20 (Hour)

HD1 Minute)

HD11 (Minute)

—>

HD21 (Minute)

HD?2 (Second)

HD12 (Second

HD22 (Second)

® When MO is turned on, perform clock subtraction operation to subtract the clock data
(hour, minute, second) of (HDO, HD1, HD2) from the clock data (hour, minute, second)
of (HD10, HD11, HD12), and store the operation results (hour, minute, second) in
(HD20, HD21, HD22).

® Note: The correspondence between registers is fixed, that is, they are stored in the order
of hours, minutes, and seconds.

® Range of time: 0~23; Range of minutes: 0~59, range of seconds: 0~59.

® [f the subtracted seconds and minutes are less than 0, add 60 to the result and save it in
the seconds and minutes register. At the same time, the values of minutes and hours will
be automatically reduced by 1;
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® [f the hour after subtraction is less than 0, add 24 to the result and save it in the time
register, while setting the borrow flag SM21 to ON.

® [f the operation result is 0 hours, 0 minutes, or 0 seconds, the zero flag SM20 will be set
to ON.

® The operands S1, S2, and D each occupy three consecutive registers and should not be
used for other purposes.

Example 1:
<General condition>

MO
— TSUB HDO HDI10 HD20
hour HDO: 7 HD10: 3 HD20: 4
minute | HD1: 30| —[HDI1: 10| >~ |HD21: 20
second | HD2: 15 HD12: 8 HD22: 7
Example 2:

{Less than 0 seconds)

MO
— TSUB HDO HD10 HD20
hour HDO: 7 HD10: 3 HD20: 4
minute HDI1: 30|—|HD11: 10| ~|HD21: 19
second HD2: 30 HD12: 40 HD22: 50
Example 3:
{Less than 0 minutes)
MO
— TSUB HDO HD10 HD20
hour | HDO: 7 | [HDI10: 3| [HD20: 3
minute HD1: 30|—|HDI11: 35| —~|HD21: 55
second | HD2: 40 HD12: 30 HD22: 10
Example 4:
{Less than 0 hours)
MO
— TSUB HDO HD10 HD20

hour HDO: 7 HD10: 10 HD20: 21
minute HDI1: 35| —|HDI11: 30| —|HD21: 5
second | HD2: 40 HDI12: 30 HD22: 10
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4-10-7 Convert hour, minute, and second data to seconds [HTOS]

1) Summary

Convert hour, minute, and second data to seconds [HTOS

16 bits - 32 bits HTOS
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later
requirement | or later requirement
2) Operands
Operands | Function Data Type
S Clock data before conversion 16 bits, BIN
D Clock data after conversion 16 bits, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D|D|D| KH |1|Q|XY|M|S|T|(Q Dnm
D D|ID|X|Y|M|S D| D
S °
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

HM o8 |

OO

HDO ‘ HD10 ‘

(HD, HD1, HD2) — (HD10,HDI11)

Hour, minute ,second — second

® When the MO switches on, it converts clock data (hours, minutes and seconds) in three

consecutive registers led by HDO into second data, which is stored in register HD10 (double

word).

® Note: the correspondence of registers is fixed, that is, they are stored in order of hours,

minutes and seconds.

® The operands S occupy three registers. Do not use them for other purposes.
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4-10-8 Convert second data to hours, minutes, and seconds[STOH]

1) Summary

Convert hour, minute, and second data to seconds [STOH
16 bits - 32 bits STOH
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later
requirement | or later requirement
2) Operands
Operands | Function Data Type
S Clock data before conversion 16 bits, BIN
D Clock data after conversion 16 bits, BIN
3) Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
DIFIT|C|D|D|D|D| KH |[I1|Q[X|Y| M|S|T|C| Dn
DD|D|X]|Y|M|S D| D m
S °
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

o

OO

HDO ‘ HD10 ‘

(HDO, HD1) — (HD10, HD11, HD12)

second — hour, minute, second

® When the MO switches on, it converts clock data (hours, minutes and seconds) in three

consecutive registers led by HDO into second data, which is stored in register HD10 (double

word).

® Note: the correspondence of registers is fixed, that is, they are stored in order of hours,

minutes and seconds.

® The operands S occupy three registers. Do not use them for other purposes.
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4-10-9 Clock compare [TCMP]

1) Summary

Compare three continuous clocks time.

Clock compare [TCMP]

16 bits TCMP 32 bits -

Condition | Normally ON/OFF, Suitable XD, XL
rising/falling edge model

Hardware | Version V3.4.6 (or V3.5.3a) or | Software Version V3.5.3 or later
later

2) Operands

Operands | Function Model

S1 Soft component address for hours 16 bits, BIN

S2 Soft component address for minutes 16 bits, BIN

S3 Soft component address for seconds 16 bits, BIN

S4 PLC real time clock information first address 16 bits, BIN

D2 The compare result first address bit

3) suitable soft component

Operands Word soft elements Bit soft elements
System Constant | Module System
DIFfT|C|D|D|D|D| KH |I|Q |XY M|S|[T|C| Dn
DD|D|X|Y|M|S D| D m

S1 ol e

S2 ol e

S3 ol e

S o @

D o o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

M100 (o)
D20 D21 D22 D30 MO

F—— TCMP

hour minute sacond hour minute sacond

[ D20 [ D21 [ D22 | > [ D30 | D31 | D32 | Mo set ON

[D20 | D21 [ D22 ] = [ D30 | D31 | D32 | MI set ON

[D20 | D21 [ D22 ] <[ D30 | D31 | D32 | M2 set ON
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® When M100 changes from OFF to ON, the TCMP instruction is executed, comparing the
three registers starting from D30 (clock hour, minute, and second) with the hour, minute, and
second composed of D20, D21, and D22, and turning on the corresponding coil according to
the comparison result. When the hours, minutes, and seconds composed of D20, D21, and
D22 are greater than D30, D31, and D32, MO is set to ON; When the hours, minutes, and
seconds composed of D20, D21, and D22 are equal to D30, D31, and D32, M1 is set to ON.
When the hours, minutes, and seconds composed of D20, D21, and D22 are less than D30,
D31, and D32, M2 is set to ON.

® When M100 is in the ON state, if the reference time (D20, D21, D22) or clock data (D30,
D31, D32) changes, the comparison result will also change accordingly.

® When M100 is turned off to stop executing the TCMP command, MO~M2 still maintain the
state before M100 was turned off

For example:

X0
Hl—ﬂ TRD ‘D30 ‘

{ TCMP ’ D20 ‘ D21 ’ D22 ‘ D33 ‘ MO ‘
MO
- i
Ml
| o
M2

/r

For example, in the above example, if the current clock is read as Wednesday, July 30, 2014
at 15:32:49, then D33=15, D34=32, D35=49. If the set clock is 16:40:21, that is, D20=16,
D21=40, D22=21, then YO=ON; If the set clock is 15:21:16, which means D20=15, D21=21,
D22=16, then Y2=ON; If the set clock is 15:32:49, which means D20=15, D21=32, D22=49,
then Y1=ON.
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4-10-10 Date (year, month, day) compare [DACMP]

1) Summary

Convert hour, minute, and second data to seconds [STOH
16 bits DACMP 32 bits -
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Version V3.4.6 (or V3.5.3a) | Software Version V3.5.3 or later
requirement | or later requirement
2) Operands
Operands | Function Model
S1 Soft component address for years 16 bits, BIN
S2 Soft component address for months 16 bits, BIN
S3 Soft component address for days 16 bits, BIN
S4 PLC real time clock information first address 16 bits, BIN
D2 The compare result first address bit
3) Suitable soft component
Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DF| T|C|D|D|D|D| KH |I|Q |X|Y|M|S|T|C| Dn
D D|D|X|Y|M]|S D| D m
S1 ol e
S2 ol e
S3 ol e
S K
D oo

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Description

M100

—H—{ DACMP \ D20

‘@

‘ D21 ‘ D22 ’ D30 MO
year month day year month day
[D20 ] D21 [ D22 ] > [ D30 ] D31 | D32 ] MO set ON
[ D20 | D21 [ D22 | = [ D30 [ D31 | D32 | MI set ON

[ D20 | D21 [ D22 | < [ D30 [ D31 | D32 | M2 set ON

® When M100 changes from OFF to ON, the DACMP instruction is executed, comparing
the three registers starting from D30 (the year, month, and day of the clock) with the year,

month, and day composed of D20, D21, and D22, and setting the corresponding coil ON
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according to the comparison result. When the year, month, and day composed of D20,
D21, and D22 are greater than D30, D31, and D32, MO is set to ON; When the year,
month, and day composed of D20, D21, and D22 are equal to D30, D31, and D32, then
M1 is set to ON; When the year, month, and day composed of D20, D21, and D22 are
less than D30, D31, and D32, M2 is set to ON.

® When M100 is in the ON state, if the reference date (D20, D21, D22) or date data (D30,
D31, D32) changes, the comparison result will also change accordingly.

® When M100 is turned off to stop executing the TCMP command, M0~M2 still maintain
the state before M100 was turned off.

For example:

M100
—H——’ TRD ‘ D30

4{ DACMP ‘ D20 ‘ D21 ‘ D22 ‘ D30 ‘ MO ‘

MO

& >

MI

E >

M2

K o

For example, in the above example, if the current clock is read as Wednesday, July 30, 2014

at 15:32:49, then D30=14, D31=7, D32=30. If the set date is August 17, 2014, that is,
D20=14, D21=8, D22=17, then YO0=ON; If the set date is April 23, 2014, i.e. D20=14, D21=4,
D22=23, then Y2=ON; If the set date is July 30th, 2014, i.e. D20=14, D21=7, D22=30, then

Y 1=ON.
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S HIGH SPEED COUNTER (HSC)

This chapter will introduce high speed counter’s functions, including high speed count model,
wiring method, read/write HSC value, reset etc.

Instructions List for HSC

Instruction Function Instruction Chapter
name
HSC read/write
CNT v, |——{ curT [Hsco [ iooo | 5-7-1
CNT_AB | No 24-segments AB phase }—“—| CHT_AE | HECO | 1000 | 5-7-2
RST HSC reset ——{RsT [msco | 5-7-3
DMOV HSC read |—+—{ ptov [Hsco| oo | 5-7-4
DMOV HSC write |—+—{ pov [ peom Trsco ]| 5-7-5
Single-phase 100-segments
CNT high-speed counting (with }—“—| CHT | HiCO | E1000 | Lo | 5-9-2
interruption)
AB phase 100-segments
CNT_AB | high speed counting (with |—“—| CHT_AE | HiCO | k1000 | Do | 5-9-3
interruption)

5-1 Functions Summary

XD, XL series PLC has HSC (High Speed Counter) function which will not affect by the

scanning cycle. Via choosing different counter, test the high speed input signals with detect

sensors and rotary encoders. The highest testing frequency can reach 80KHz.

Note:

(1) For PLC with NPN input mode, please choose the encoder with NPN open collector output
(OC) of DC24V; for PLC with PNP input mode, please choose the encoder with PNP open
collector output (OC) of DC24V.
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Count input

B A
Sensor %

=

Rotary encoder

©

)

516 O

O

|
o |

\
X6 |

|
O

\
X4

|
O

\
X2

|
O

\
X0

X1 X3 X5
\ \ \

(2) The high-speed counting input of XD5-48D4T4 can receive differential signal (DIFF), please
be sure to choose differential signal (DIFF) encoder.

Count input

A+ A-| B+ B- L
Sensor g >Rotary encod

@@@ o

(®

[O][oJ o] o] (o)
o [loJoJo] o]
X0- X1- [ X3+ [ Xar |
[ Xo+ [ X1+ | X2 | X3 | X4 |

(3) When the counting frequency is higher than 25Hz, please select a high-speed counter.

5-2 HSC Mode

XD, XLseries high speed counter has two working mode: Single-phase increasing mode and
AB phase mode.

Single-phase Increasing Mode

Under this mode, the count value increase at each pulse’s rising edge;
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: |-
count input
O —

counter's

current valie

AB Phase Mode

Under this mode, the HSC value increase or decrease according to two differential signal (A
phase and B phase). According to the multiplication, we have 2-time frequency and 4-time
frequency, but the default count mode is 4-time frequency mode.

2-time frequency and 4-time frequency modes are shown below:

2-time Frequency

A ph 11—

wput 0 — L LTLITLITLTL L LITLTLTLITL
B phase 1 HE R TN N S R N O I . .

imput o _AyAyhydydy Aydydydyty

10
9 19
8 18
7] —17
5 ol 16 5
a4 = 4
31 13

Counter 2 —12
current 17 L

value o | L0
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4-time Frequency

1 —

A phase

O_

input

B phase

input

Counter current

value

5-3 HSC Range

HSC’s count range is: K-2,147,483,648 ~ K+2,147,483,647. If the count value overflows this

range, then overflow or underflow appears;

Overflow means the count value jumps from K+2,147,483,647 to K-2,147,483,648, then

continue counting; underflow means the count value jumps from -2,147,483,648 to

+2,147,483,647 then continue counting.

5-4 HSC Input Wiring

For the counter’s pulse input wiring, things differ with different PLC model and counter

model; several typical input wiring diagrams are shown below: (take XD3-60 HSCO as the

example):

Counter (HSCO0)

Counter (HSCO0)

2 a O H=H
g 5 <
0 O — O %
s 8 o
£ = O 1%
o o o
< m 1O %
_’©|m|
(=}
|OIX
s
Or—5H
|Olm
- O %+
2 N
B o
g O %
£ — O
O %
o
‘O‘X
s
o+
s

AB phase mode

Increasing mode
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5-5 HSC ports assignment

1) XD series PLC HSC channels list:

HSC channel
PLC model Increasing | AB phase mode
mode
XD1 10/16/24/32 0 0
XD2/XD3 | 16/24/32/42/48/60 3 3
XD5 16/24/32/42/48/60/80 3 3
24T4/32T4/48T4/60T4 4 4
24D2T2 2 2
48D4T4 8 8
48T6/60T6 6 6
60T10 10 10
XDM 24T4/32T4/48T4/60T4 4 4
60T10 10 10
XDC 24/32/48/60 4 4
XD3E 24 points 3 3
XDSE 24/30/48/60 3 3
30T4 4 4
60T4 4 4
60T6 6 6
60T10 10 10
XDME 30T4/60T4 4 4
60T10 10 10
XDH 30A16(L)/60T4/60A32/60A64 4 4
XL1 16 0 0
XL3 16/32 3 3
XL5 16/32 3 3
32T4 4 4
64T10 10 10
XLSE 16/32 3 3
32T4 4 4
64T6 6 6
64T10 10 10
XL5N 32 3 3
XLME 32T4 4 4
64T10 10 10
XLH 24A16(L)/30A32 (L) 4 4
XL5H 24A8L 3 3

Note: The hardware versions of XL5E-64T6 starting with H4 support six-channel high-speed
counting, while versions starting with H3 only support four-channel high-speed counting.

2)Each letter’s Meaning:

U A B Z

Pulse input A phase input B phase input Z phase pulse catching

Note: Z phase signal counting function is in developping.
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Under normal conditions, input frequency of X0 and X1 can reach 80KHz and 5S0KHz
respectively in single-phase and AB phase modes. The other terminals have maximum
frequency of 10KHz and 5KHz respectively in single-phase and AB phase modes.

X can use as normal input terminals when there are no high speed pulses input. In the
following table, 2 means double frequency; 4 means quadruple frequency; 2/4 means that
double frequency and quadruple frequency can be adjusted.

XD2-16

Increasing mode AB phase mode

HSCO | HSC2 | HSC4 | HSC6 | HSC8 |[HSC10/HSC12| HSCO | HSC2 | HSC4 | HSC6 | HSC8

Max

10K | 10K | 10K 5K 5K 5K
frequency

Quadruple

& 2/4 2/4 2/4
equency

Counter
interruption v v v

X000 U

X001

NI (> <

X002

X003 U

X004

N|w| >

X005

X006 U

X007

N (&[>

X010

XD3-16, XL3-16

Increasing mode AB phase mode

HSCO |HSC2 | HSC4 | HSC6 | HSC8 HSC10/HSC12| HSCO |HSC2 | HSC4 |HSC6 | HSC8

Max

f 80K 10K | 10K 50K 5K 5K
equency

Quadruple

2/4 2/4 2/4
frequency

Counter
interruption v v v

X000

X001

N(T (> <

X002

X003 U

X004

N[>

X005

X006 8]

A
X007 B
X010 Z

XD2-24/32/42/48/60, XD3-24/32/42/48/60, XD5-16/24/32/42/48/60/80, XD3E-24,
XD5E-24/30/48/60,
XL3-32, XL5-16/32, XL5E-16/32, XL5H-24A8L, XL5N-32T

Increasing mode AB phase mode
HSCO |HSC2 | HSC4 |[HSC6 | HSC8 [HSC10HSC12| HSCO |HSC2| HSC4 |HSC6 | HSC8
Max 80K | 80K | 10K 50K | 50K 5K
frequency
Qreiimgiie 24 | 24 | 2/4
frequency
Counter
interruption v v v v v v
X000 A
X001 B
X002 Y4
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X003

X004

X005

N|w|>

X006

X007

X010

N|w| >

XDS-24T4/32T4/48T4/60T4, XDM-24T4/32T4/60T4/60T4L, XDC-24/32/48/60T
XD5E-30T4/60T4, XDME-30T4/60T4, X1.5-32T4, XL5SE-32T4, XLME-32T4,
XLH-24A16/24A16L/30A32

Increasing mode

AB phase mode

HSCO0

HSC2

HSC4

HSC6 | HSC8 | HSC10

HSCO |HSC2

HSC4

HSCé6

HSC8

HSC10

Max
frequency

80K

80K

80K

80K

50K

50K

50K

50K

Quadruple
frequency

2/4

2/4

2/4

2/4

Counter
interruption

\/

\/

\/

X000

X001

X002

N|w (> <

X003

X004

X005

N (| >

X006

X007

X010

N (| >

X011

X012

X013

N|w| >

XD5-48D4T4

Increasing mode

AB phase mode

HSCOHSC?2

HSC4

HSC6HSC8HSC10

[HSC12JHSC14HSCO

IHSC2JHSCAHSC6HSCS

HSC10

IHSC12]

HSC14

Max
frequency

IM | IM

IM

IM | 80K | 80K

80K | 80K

IM

IM | IM | IM

50K

50K

50K

50K

Quadruple
frequency

2/4

2/4 | 2/4 | 2/4

2/4

2/4

2/4

2/4

Counter
interruption|

\/

\/

\/

\/

X0+

U+

A+

X0-

U-

A-

X1+

B+

X1-

X2

X3+

U+

X3-

X4+

X4-

X5

X6+

U+

X6-

X7+

X7-

X10

X11+

U+

X11-

X12+

X12-

X13

X14
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XDS-48D4T4

Increasing mode

AB phase mode

HSCOHSC?2

HSC4

HSC6OHSCS

[HSC10

HSC12

[HSC14HSCO

IHSC2

[HSC4HSC6HSCS

[HSC10

HSC12[HSC14

X15

B

X16

X17

X20

X21

X22

X23

X24

X25

X26

w | >

X27

XDH-30A16/30A16L/60T4/60A32/60A64

Increasing mode

AB phase mode

HSCO

HSC2

HSC4

HSC6 | HSC8

HSC10

HSCO

HSC2 | HSC4

HSC6

HSC8

HSC10

Max

frequency

200K

200K

200K

200K

100K

100K | 100K

100K

Quadruple
frequency

2/4

2/4 2/4

2/4

Counter

interruption

v

\/

X000

X001

X002

N|T (> <

X003

X004

X005

N (| >

X006

X007

X010

N|@| >

X011

X012

X013

N (@ | >

XD5-24D2T2

Increasing mode

AB phase mode

HSC|HSC

HSC
4

HSC

6

HSC|HSC1

8

0

HSC1
2

HSC1
4

HSC
0

HSC

4 6

8

HSC|HSC|HSC |HSC1

0

HSC1

HSC1

Max
frequency

IM | IM

80K

80K

M

IM

50K | 50K

Quadruple
frequency

2/4

2/4

2/4 | 2/4

Counter
interruptio
n

VA

X0+

U+

X0-

X1+

X1-

X2

X3+

U+

X3-

X4+

X4-

X5

X6

X7

w >

X10

X11

X12

247



X13

X14

X15

XD5-48T6/60T6, XDSE-60T6, XL5E-64T6

Increasing mode

AB phase mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

HSCO0

HSC2

HSC4

HSC6

HSC8

HSC10

Max frequency

80K

80K

80K

80K

80K

80K

50K

50K

50K

50K

50K

50K

Quadruple
frequency

2/4

2/4

2/4

2/4

2/4

2/4

Counter
interruption

\/

\/

\/

X000

X001

X002

N(@([»>| <

X003

X004

X005

N| @[>

X006

X007

X010

N[>

X011

X012

X013

N (|

X014

X015

X016

N[>

X017

A

X020

B

X021

Z

Note: The hardware versions of XL5E-64T6 starting with H4 support six-channel high-speed

counting, while versions starting with H3 only support four-channel high-speed counting.

XDS-60T10, XDM-60T10, XDSE-60T10, XDME-60T10, XL5E-64T10, XLME-64T10

Increasing mode

HSCO0

HSC2

HSC4

HSCé6

HSC8

HSC10/HSC12

HSC14

HSC16

HSC18

HSC20

HSC22

Max frequency

80K

80K

80K

80K

80K

80K

80K 80K

80K

80K

Quadruple
frequency

Counter
interruption

X000

X001

X002

X003

X004

X005

X006

X007

X010

X011

X012

X013

X014

X015

X016

X017

X020

X021

X022

X023
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X024

X025 U

X026

X027

X030 8]

X031

X032

X033 U

X034

XD5-60T10, XDM-60T10, XD5SE-60T10, XDME-60T10, XL5E-64T10, XLME-64T10

AB phase mode

HSCO0 [HSC2 | HSC4 | HSC6 | HSC8 [HSC10[HSC12| HSC14 |HSC16| HSC18 [HSC20| HSC22

Max frequency| S0K | S0K | 50K | 50K | 50K | 50K | 50K | 50K | 50K | 50K

Quadruple | | oy | o | 2 | 24 | 24 | 24 | 24 | 24 | 24

Counter
interruption

frequency
S N e e I I O B

X000

X001

N|w|>| <

X002

X003

X004

N|w >

X005

X006

X007

N || >

X010

X011

X012

N|@| >

X013

X014

X015

N (@ | >

X016

X017

X020

N|w|>

X021

X022

X023

N (@[>

X024

X025

X026

N (| >

X027

X030

X031

N | >

X032

X033

X034

N | >

X035
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5-6 AB phase counting frequency doubling setting

For AB phase counting, the double frequency number can be set in special FLASH data

registers SFD321, SFD322, SFD323... SFD330, 2 means double frequency; 4 means

quadruple frequency.

Register Function Setting value Meaning
name
SFD320 HSCO frequency 2 2 frequency doubl%ng
doubling 4 4 frequency doubling
SFD321 HSC2 frequency 2 2 frequency doubling
doubling 4 4 frequency doubling
SFD322 HSC4 frequency 2 2 frequency doubl?ng
doubling 4 4 frequency doubling
SFD323 HSC6 frequency 2 2 frequency doubl%ng
doubling 4 4 frequency doubling
SFD324 HSC8 frequency 2 2 frequency doubl¥ng
doubling 4 4 frequency doubling
SFD325 HSCI10 frequency 2 2 frequency doubl%ng
doubling 4 4 frequency doubling
SFD326 | HSC12 frequency 2 2 frequency doubl%ng
doubling 4 4 frequency doubling
SFD327 HSC14 frequency 2 2 frequency doubling
doubling 4 4 frequency doubling
SFD328 HSCl6 frqquency 2 2 frequency doubl?ng
doubling 4 4 frequency doubling
SFD329 HSCI8 frequency 2 2 frequency doubling
doubling 4 4 frequency doubling

Note: After the SFD register is modified, it is necessary to restart the high-speed counter
(i.e. disconnect and reboot the drive condition) in order to make the new configuration

effective!
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5-7 HSC instruction

This section introduces the usage of single-phase high-speed counting instruction (CNT), AB-

phase high-speed counting instruction (CNT_AB), reset of high-speed counting, reading and

writing of high-speed counting.

5-7-1 Single phase HSC [CNT]

1)Instruction Summary

Single phase HSC instruction

Single phase HSC [CNT]

16 bits Instruction - 32 bits Instruction | CNT
Execution condition Normally ON/OFF Suitable models XD, XL(exclude
coil XD1/XL1 )
Hardware requirement | - Software -
requirement
2)Operands
Operands | Function Type
S Specify HSC code (Eg. HSCO) 32 bits, BIN
D Specify comparison value (Eg. K100, D0) 32 bits, BIN
3)Suitable Soft Components
Operands Word soft elements Bit soft elements
System Constant | Module System
D [FD | TD | CD [ DX | DY | DM [ DS K/H ID | QD YIMIsITIC]| Dom
S1 Only can be HSC
s2 Jel [ | 1 I 1 [ | [ |

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

FUNCTIONS AND ACTIONS

Mo (1) (52

}—H—{CNT\ HSCO | D20 |

e  When MO is on, HSCO counts X0 signal in single phase mode, compares the high-speed
counting value with the value set in register D20. When the high-speed counting value is
equal to the set value, HSCO coil is set on immediately, and the counting value is

accumulated in HSCDO (double words).

e If countings complete and the driving condition MO is not disconnected, HSCO will

remain ON state and continue counting, and the counting value in HSCDO will continue

to accumulate.

e Ifcountings complete and the driving condition MO is disconnected, HSCO will remain on

state and the counting value in HSCDO will remain unchanged.
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During the counting process, if M0 is disconnected and connected again, the values in
HSCDO will continue to accumulate after the last counting value.

In the counting process, if the setting value in D20 changes and the current counting value
is less than the new setting value, then the new setting value is compared.

The edge mode of single-phase high-speed counting can be set using SFD310 to SFD313
(corresponding to HSCO to HSC6 respectively). Take HSCO as an example, SFD310 is 0:
rising edge count; 1: indicates falling edge counting; 2: indicates that both rising and

falling edges count.

Note: This function is supported only by PLC firmware version V3.4.6 and later.

5-7-2 AB phase HSC [CNT_AB]|

1)Instruction Summary
AB phase HSC instruction.

AB phase HSC [CNT AB]

16 bits Instruction

32 bits Instruction | CNT AB

Execution condition | Normally ON/OFF | Suitable models XD, XL(exclude XD1,

coil XL1)
Hardware - Software -
requirement requirement
2)Operands
Operands | Function Type
S Specify HSC code (Eg. HSCO) 32 bits, BIN
D Specify the comparison value (Eg. K100, D0) 32 bits, BIN

3)Suitable Soft Components

Operands Word soft elements Bit soft elements
System Constant | Module System
D[FD [T [cD[DX[DY DM [DS| K/H |ID[QD|[X[Y[M]|S|T|C|[Dnm

Only can be HSC

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

FUNCTIONS AND ACTIONS

(1)

MO
}—{ | cNT_AB | HSCo | D20 |

When MO is on, HSCO counts X0, X1 signal in AB phase mode, compares the high-speed
counting value with the value set in register D20. When the high-speed counting value is
equal to the set value, HSCO coil is set on immediately, and the counting value is
accumulated in HSCDO (double words).

If the driving condition MO is not disconnected, HSCO will remain on state and continue
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counting, and the counting value in HSCDO will continue to accumulate.

e [f the driving condition MO is disconnected, HSCO will remain on state and the counting

value in HSCDO will remain unchanged.

e During the counting process, if MO is disconnected and connected again, the values in

HSCDO will continue to accumulate after the last counting value.

e In the counting process, if the setting value in D20 changes and the current counting value

is less than the new setting value, then the new setting value is compared.

5-7-3 HSC reset [RST]

The reset mode of high-speed counter is software reset mode.

MO
— CNT | HSCO | K12000
Ml

#— RST | HSCO

As shown above, when M0 is ON, HSCO begins to count the pulse input of X0 port; when M1
changes fromOFF to ON, HSCO is reset, and the count value in HSCDO (double words) is

cleared.

5-7-4 Read HSC value [DMOV]

D)Instruction Summary
Read HSC value to the specified register;

Read HSC value [DMOV]

16 bits Instruction - 32 bits Instruction DMOV
Execution Normally ON/OFF, | Suitable models XD, XL (exclude
condition rising/falling edge XD1, XL1)
Hardware Software -
requirement requirement
2)Operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN
3)Suitable Soft Components
Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY|DM|DS K/H ID|QDXYMSTCDn.m
S1 Only can be HSC
s2 fe]l [ [ [ | [ [ | ||

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;

T includes T,HT; C includes C, HC.
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FUNCTIONS AND ACTIONS

(s
}—H—{ DMOV \ HSCO \ D10 \

e  When the trigger condition is established, the high-speed count value in the accumulative
register HSCDO (double words) corresponding to HSCO of the high-speed counter is read
into the data register D10 (double words).

e  High-speed counter can not directly participate in any application instructions or data
comparison instructions (such as DMUL, LD > etc.) except DMOV, but can only be carried
out after reading and writing into other registers.

e  As high speed counter is double words counter, so it must use 32-bit instruction DMOV.

e  DMOV often uses together with high speed counter.

Program example:

SMO
I } CNT AB ‘ HSCO‘ K999999999 %
% DMOV ‘ HSCO‘ D10 %
SMO
[l } CNT_AB ‘ HSC2 ‘ K999999999 %
% DMOV ‘ HSC2 ‘ D20 %
D10 K1000 YO
E s )
D20 K1000
ID=|

5-7-5 Write HSC value [DMOV]

1)Instruction Summary
Write the specified register value into HSC;

Write HSC value [DMOV]
16 bits - 32 bits DMOV
Instruction Instruction
Execution Normally ON/OFF, Suitable models | XD, XL (exclude XD1,
condition rising/falling edge XL1)
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN
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3)suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY|DM|DS K/H ID|QDXYMSTCDn.m
D Only can be HSC
S fel [ | [ [ [ [ | ||

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

FUNCTIONS AND ACTIONS

—|IIUI1']D|—| DMOV | D20 | HSCO |

e When the trigger condition is established, The value in the double-word data register D20 is
written into the accumulative register HSCDO (double-word) corresponding to the HSCO of
the high-speed counter, and the original data is replaced.

e  High-speed counter can not directly participate in any application instructions or data
comparison instructions (such as DMUL, LD > etc.) except DMOV, but can only be carried
out after reading and writing into other registers.

e As high speed counter is double words counter, so it must use 32-bit instruction DMOV.

e  DMOYV often uses together with high speed counter.

5-7-6 The difference between HSC and normal counter

Although the instructions of high-speed counter use "CNT" in the same way as those of
ordinary counter, their functions are quite different.

When MO is changed from OFF to ON once, the value of common counter is added 1.

The high-speed counter trigger condition must be in the normally closed state when counting,
which is equivalent to the high-number counter being activated, but the value of the high-
number counter does not change. Only when the corresponding external signal input terminal
receives the signal, the high-number counter counts. If the external signal input terminal has
signal input and its trigger condition is not closed, the high-number counter will not count.
The difference is shown in the following table:

Counter type Instruction format Function
Normal MO Count the OFF to ON times of M0, when
counter H H CNT ‘ co ‘ K2000 ‘ the counting value reaches 2000, CO is ON.

When MO is ON, count the X0 input signal,
High-speed MO when the counting value reaches 2000,
counter H H eNT ‘ HSCo ‘ K2000 ‘ HSCO is ON, MO should be always ON
when counting.
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5-8 HSC Example

The following takes XD3-60 as an example to show the programming method of HSC.

Single-phase increasing mode

MO

| CNT | HSCO | K2000
Ml

w RST | HSCO

e  When the MO is ON, HSCO counts the rising edge of the OFF to ON of the input X0 port at

high speed.

e When M1 rising edge comes, reset HSCO high-speed counter and HSCDO (double word).

SMO
[ CNT HSCO K88888888
L DMOV HSCO DO
Ml
Il RST HSCO
DO D2 .
D<} YO
D<i N ) Since the high-speed count value is 32-bit, the
DO D2 DO D4 p instructions here are all 32-bit
[ | \
D=1 ID<| (Yl ) instructions.Such as DMOV, DLD<,
DO D4 p DLD=
D = (Y2)

e  When SMO is on, HSCO counts X0 port in single-phase incremental mode, the setting

value is K888888, and reads the high-speed counting value to DO (double-word) in real

time.

e  When DO (double words) is less than D2 (double words), YO is ON, when DO (double
words) is equal to or larger than D2 (double words) and less than D4 (double words), Y1
is ON. when DO (double words) is equal to or larger than D4 (double words), Y2 is ON.

e  When M1 rising edge is coming, reset HSCO and HSCDO(double words).

e As the high speed counter is double words counter, please use double words instruction
DLD <and DLD >.
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AB phase input mode

M8

|| CNT_AB | HSCO | K999999

SMO

|| DMOV | HSCO DO
DO K3000

DE ( v2)

M9

i RST HSCO

When M8 is ON, HSCO starts to count. The signal inputs from X0 (A phase) and X1 (B
phase).

When SMO is ON, the value in HSCDO (double words) related to HSCO is written to D0
(double words) in real-time.

When the present counting value is over 3000, Y2 is ON.

When the rising edge of M9 is coming, reset HSCO and HSCDO (double words).

SM2
I RST HSCO
SMO
X L CNT_AB | HSCO K88888888
DMOV HSCO DO
DO KO DO K100 p
— D= D<| (Y0 )
Since the high-speed count value is 32-bit, the
DO K100 DO K200 . . .
}D ZI }D <} ( Y1 ) ?nstructTons here are all 32-bit
instructions.Such as DMOV, DLD<,
DO K200 DLD>
D= (y2)

When the rising edge of the original forward pulse coil SM2 comes, that is, at the
beginning of each scanning cycle, HSCO is reset and the counting value in HSCDO is
cleared.

When coil SMO is on, HSCO begins to count X0 and X1 ports in AB phase mode. The
setting value of counting is K888888. At the same time, the counting value in HSCDO
(double words) is written into DO (double words) in real time.

When the counting value in DO (double words) is greater than KO and less than K100, the
output coil YO is ON; when the counting value in DO (double words) is greater than or
equal to K100 and less than K200, the output coil Y1 is ON; and when the counting value
in DO (double words) is greater than or equal to K200, the output coil Y2 is ON.

Since the high-speed counter is a double words counter, it is necessary to use the double

words comparison instruction DLD > and DLD < for comparison.
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5-9 HSC interruption

5-9-1 Function overview and panel configuration

For XD/XL series PLC, some high-speed counters (referring to the high-speed counting input
port allocation table of chapter 5-5 of each type of PLC) have a set value of 32 bits in 1-100
sections. When the difference of high-speed counting equals to the set value of corresponding
100 sections, the interruption will occur according to the corresponding interruption mark.

If the set value of N segment is set, there must be interrupt mark and interrupt program
corresponding to N segment. The interruption marks corresponding to each high-speed
counter are shown in chapter 5-9-4.

When using high-speed counting interrupt function, instructions can be written directly (see
chapters 5-9-2 and 5-9-3), or can be configured by software panel. Please click Im in the
XDPPro software, it will show below window.

‘Single phase 100 segment high speed counting vl
High Speed C HSCD v Compare Value: | D500 Intemupt Address: | HD100
[] Opposite Absolute [ Circulate [] Cam
Config Value
Compare Value: (99999939 & Section Num: 3 e

Section Num Value
Segmentl Count Hum: =]
Segment? Count Hum: 20000
Segmentd Count Hum:

Read FromPLC | | Wite ToPLC | | OK | | Cancel

In this panel, we can configure the parameters related to high speed count interruption. Take
the settings in above figure as an example to explain each parameter function.

Parameter Function

single phas.e 100 High Speed Counting in Single Phase
segments high speed Incremental Mode

| Sigle phase 100 ssgment High speed courding counting
100 segments AB High Speed Counting in AB phase
phase high speed mode
counting

High Speed d| HSCO w HSCO~HSC18(32- High-speed counter number
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bit)

corresponding to high-speed input
port

Compare Value: D500

Free to specify

HSCO is ON when the count value is
equal to the value in the register.

Compare Value: 99999939 =

Free to specify

When it counts to the comparison
value, HSCO is ON, the comparison
value can be set here or put in
compare reigster D500.

[ ] Opposite Absolute

Relative

It will produce the interruption of
segment N when the counting value =
segment N-1 interruption counting
value + segment N setting value.

Absolute

It will produce the interruption when
the counting value is equal to setting
value.

Intemupt Address: HD100

Free to specify

The set values of 100 segments of
high-speed counting interrupts are
stored in the registers starting from
HD100, and the set values are stored
in the double-word registers HD100,
HD102, HD104....

] Greulate [ ] Cam

Interruption cycle

It must be used in relative mode.
When all interrupts are over, high-
speed counting interrupts can still be
generated circularly.

CAM

It must be used in absolute mode.
When the counting value equals any
set value, interruption occurs.

Section Num: 3 =

1~100 optional

If set to 3, it means execute three
high-speed counting interrupts

Value

Free to specify

Each segment corresponds to an
interrupt count value, which is written
to the address block starting from
HD100; the interrupt time is
determined by the relative/absolute
count mode

For detailed usage of the above parameters, please see the following chapters.

After writing to the PLC and clicking "OK", the high-speed count interrupt instruction

configuration is completed, as shown in the following figure:
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5-9-2 Single phase 100-segment HSC [CNT]

1)Summarization

Single phase 100-segment HSC instruction.

Single phase 100-segment HSC [CNT]

16-bit instruction - 32-bit instruction | CNT
Execution condition | Normal ON/OFF Suitable model XD, XL (exclude
XL1, XD1)
Hardware - Software -
requirements requirements
2)Operands
Operands | Function Type
S1 Set the HSC (for example: HSCO) 32 bits, BIN
S2 Set the compare value (eg. K100, D0 ) 32 bits, BIN
S3 Set the 100-segment setting value 32 bits, BIN

3)Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
D|FD|TD|CD|DX|DY|DM|DS K/H ID|QDXYMSTCDn.m
S1 Only can be HSC
S2 ° °
S3 °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

Description

G (s2) (83)

}—'1\4(})—{ CNT ‘ HSCO ‘ HDO ‘ HD100 ‘

When the high-speed counter HSCO counts in single-phase mode, high-speed
counting value is compared to data block starting from HD100 (such as HD102,
HD102, HD104 and other double-word registers), it will immediately produce the
corresponding high-speed counting interrupt when the condition is met, each section
of the corresponding interrupt marks please refer to chapter 5-9-4.

During the high-speed counting process, it is invalid to modify the set value of 100
segments.

In the process of high-speed counting, the driving condition MO can not be
disconnected. If MO is disconnected and then rebooted, no interruption will occur.
The high-speed counter must be reset first, and thenset ON MO again to produce
interruption.

When the interrupt is finished in a single execution, if it needs to start the interruption
again, the high-speed counter must be reset first, and then the driving condition must
be ON again.
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e In interrupt loop mode, interrupts can be generated in sequence as long as MO

remains on state.

5-9-3 AB phase 100-segment HSC[CNT_AB]

1)Summarization

AB phase 100-segment HSC instruction.

AB phase 100-segment HSC [CNT AB]

16 bits instruction - 32 bits instruction CNT _AB
Execution condition | Normal ON/OFF Suitable model XD, XL (exclude
XL1, XDI1)
Hardware - Software -
requirements requirements
2)Operands
Operands | Function Type
S1 Set the HSC (such as:HSCO0) 32 bits, BIN
S2 Set the compare value (such as: K100, D0 ) 32 bits, BIN
S3 Set the 100-segment setting value
3)Suitable soft components
Operands Word soft elements Bit soft elements
System Constant | Module System
D [FD | TD | CD [ DX | DY | DM [ DS K/H ID | QD YIMIS|T!|C| Dam
S1 Only can be HSC
S2 ° °
S3 °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS;
T includes T,HT; C includes C, HC.

Description

L) (s2) (83)

}—]{W})—{ CNT_AB | HSCO | HDO | HD100 |

e  When the high-speed counter HSCO counts in AB phase mode, high-speed counting
value is compared to data block starting from HD100 (such as HD102, HD102,
HDI104 and other double-word registers), it will immediately produce the

corresponding high-speed counting interrupt when the condition is met, each section

of the corresponding interrupt marks please refer to chapter 5-9-4.

e During the high-speed counting process, it is invalid to modify the set value of 100

segments.

e In the process of high-speed counting, the driving condition MO can not be

disconnected. If MO is disconnected and then rebooted, no interruption will occur.
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The high-speed counter must be reset first, and thenset ON MO again to produce
interruption.

When the interrupt is finished in a single execution, if it needs to start the interruption
again, the high-speed counter must be reset first, and then the driving condition must
be ON again.

In interrupt loop mode, interrupts can be generated in sequence as long as MO
remains on state.

5-9-4 Interruption flag of HSC

The 100 segments interruption flags of each HSC are in the following table. For example, the
100 segments interruption flags of HSCO are 12000, 12001, 12002..... 12099.

Interruption flag
HSC S 1 Segment 2 | Segment 3 ... | Segment N Segment 100
HSCO 12000 12001 12002 I1(2000+N-1) 12099
HSC2 12100 12101 12102 1(2100+N-1) 12199
HSC4 12200 12201 12202 1(2200+N-1) 12299
HSC6 12300 12301 12302 1(2300+N-1) 12399
HSCS 12400 12401 12402 1(2400+N-1) 12499
HSC10 12500 12501 12502 1(2500+N-1) 12599
HSC12 12600 12601 12602 1(2600+N-1) 12699
HSC14 12700 12701 12702 1(2700+N-1) 12799
HSC16 12800 12801 12802 I(2800+N-1) 12899
HSC18 12900 12901 12902 1(2900+N-1) 12999
5-9-5 Setting value meaning in absolute or relative mode

The setting value meaning is different in absolute and relative mode. Relative/absolute mode

can be set in the software panel. It can also be modified by special Flash register SFD330.

(Note: Driving conditions must be OFF and ON again to make the configuration effective.)

0: Relative mode;
1: Absolute mode.

Relative mode

262




In relative mode, the set value of high-speed counting 100 segments is relative cumulative
value. When the set value of counting equals the sum of the interruption count value of N-1
segment and the set value of N segment, the segment N interrupt is generated.

N interrupt markers correspond to N interrupt settings. The N+1 interrupt settings register is
reserved for other purposes.

Examplel:

The current value of HSCO is 0, segment one preset value is 10000, the preset value in
segment 2 is —5000, the preset value in segment 3 is 20000. When starting to count, when
the counter's current value is 10000, it generates the segment 1 interruption 12000; when the
counter's current value is 5000, it generates the segment 2 interruption 12001; when the
counter's current value is 25000, it generates the segment 3 interruption 12002.

See graph below:

HSCO0 HDO HD1 HD2 HD3 HD4 HD5
KO K10000 K-5000 K20000

12000
>

HSC0=K0+K10000=K 10000

\J

HSC0=K10000+ (K-5000) =K5000

12001

»

\J

HSC0=K5000+K20000=K 25000 12002

\J

Example 2:

HSC2 current value is 10000, the segment one preset value is 10000, the preset value of
segment 2 is 5000, the preset value of segment 3 is 20000. When starting to count, when the
counter's current value is 20000, it generates the segment 1 interruption 12100; when the
counter's current value is 25000, it generates the segment 2 interruption 12101; when the
counter's current value is 45000, it generates the segment 3 interruption 12102.

See graph below:
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HSC2 HDO HD1 HD2 HD3 HD4 HD5

K10000 K10000 K5000 K20000

12100
>

HSC2=K10000+K10000=K20000

y

HSC2=K20000+K5000=K25000

12101

[
|

v

HSC2=K25000+K20000=K45000

12102

y

e Absolute Mode
In absolute mode, interruption occurs when the count value equals the set value of each
section of the counter. N interrupt markers correspond to N interrupt settings. The N+1
interrupt settings register is reserved for other purposes.

Example 1:

The current value of counter HSCO is 0, the setting value of segment 1 is 10000, the setting
value of segment 2 is 15000, and the setting value of segment 3 is 20000. When it starts
counting, if the current value of the counter is 10000, the segment 1 interruption 12000 is
generated; when the current value of the counter is 15000, the segment 2 interruption 12001 is
generated; when the current value of the counter equals 20000, the segment 3 interruption
12002 is generated.

KO K10000 K5000 K20000

v

v

v

Example 2:

The current value of counter HSC2 is 5000, segment 1 set value is 10000, segment 2 set value
is 5000, and segment 3 set value is 20000. When it starts counting, if the current value of the
counter is 10000, segment 1 interrupt 12100 is generated; when the current value of the
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counter is 5000, segment 2 interrupt 12101 is generated; when the current value of the counter
equals 20000, segment 3 interrupt 12102 is generated.

HSCO HDO HDI HD2 HD3 HD4 HDS5

12000

HSC0=K10000

v

HSC0=K5000 12001

v

12002

HSC0= K20000

v

Note: When absolute counting is performed in non-cam mode, counting interrupts are
generated sequentially, i.e.,segment 1 interruption, segment 2 interruption, segment 3
interruption... When a segment interrupt occurs, no interrupt occurs even if the count value
reaches the set value of the segment again.

As in the example above, if the count value is increased from 4000 to 5000 and 10000 after
the interruption of segment 1 and 2, the interruption of segment 1 and 2 will not occur again,
and the interruption of segment 3 will occur when the count value continues to increase to
20000.

5-9-6 HSC interruption cycle mode

Mode 1: Single loop (normal mode)

The HSC interruption will not happen after it ends. The following conditions can start the
interruption again.

(1) reset the HSC

(2) Reboot the HSC activate condition

The interruption is generated as the following sequence when single loop execution:

Thelast
Segment 1 Segment 2 Segment 3 Segment N
: . > . > N AL : N RS —>  segment
interruption interruption interruption interruption . .
interruntion

Mode 2: Continuous loop

Continous loop interruption is only suitable for relative counting mode. In continuous loop
mode, the interruption will start again after it is completed. This mode is especially suitable
for the following application:

(1) continuous back-forth movement.

(2) Generate cycle interruption according to the fixed pulse.
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When continuous loop interruption is performed (without cam function enabled), interrupts
occur in the following order:

Segment 1
/ interruption \\
The'last Segment 2
segment . .
. . interruption
interruption
Segment N Segment 3
interruption interruption

S~

Via setting SFD331, users can switch betweensingle loop mode or continuous loop mode. The
detailed assignment is show below:
(Note: the settings will be effective after setting OFF and ON the driving condition again)

Address HSC Setting

Bit0 100 segments HSC interruption cycle (HSCO0)

Bitl 100 segments HSC interruption cycle (HSC2)

Bit2 100 segments HSC interruption cycle (HSC4)

Bit3 100 segments HSC interruption cycle (HSC6)

Bit4 100 segments HSC interruption cycle (HSCS) 0: single loop
Bit5 100 segments HSC interruption cycle (HSC10) 1: continuous loop
Bit6 100 segments HSC interruption cycle (HSC12)

Bit7 100 segments HSC interruption cycle (HSC14)

Bit8 100 segments HSC interruption cycle (HSC16)

Bit9 100 segments HSC interruption cycle (HSC18)

5-9-7 CAM function of high speed counter interruption

High-speed counting cam: After setting all interruption set value, the high-speed counting
cam function is selected. When the high-speed counting value is equal to any of the
interruption set value, the corresponding high-speed counting interruption (the same as the
100-segment high-speed counting interruption marker) is executed immediately. When the
high-speed counting value changes repeatedly, the same high-speed interruption of the cam
can be executed repeatedly.

High-speed counting cam not only can fully realize the cyclic sequence interruption function
of ordinary electronic cam, but also can generate multiple times of positive and negative
single point interruption in single cycle. It is widely used in control systems of high-speed
winding machine and packaging machine.

Note: CAM function is only fit for absolute counting mode.
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Cam function can be set by configuration panel in XINJE PLC software, or by special Flash
register SFD332: (Note: Drive condition must be set OFF and ON again to make
configuration effective)

0: No cam function enabled

1: Enable Cam Function

Example:

Four values are stored in four consecutive double-word registers starting with register HDO.
When HSCO starts to count, if the HSCO count value equals any of the four registers, the
corresponding interrupt signal will be generated immediately. As shown in the following
figure:

HSco A

HDG [--——— == m o

210 v S

HDO [~7

|
|
|
|
|
-+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

i /

v v v \ v Vv v
12000 12001 12002 12001 12002 12003 12002

5-9-8 Interruption using notes and parameter address

MO
|| | CNT_AB | Hsco | k2000 | HDO |
M1
it | RST ‘ HSCO ‘
LD MO //HSC trigger condition MO (also interruption counting condition)
CNT_AB HSCO0 K2000 HDO //HSC and 100-segment head address setting
LDP Ml //HSC reset trigger condition
RST HSCO0 //HSC and 100-segment reset (also reset the interruption)

As shown in the above example (note: the interrupt sub-program is omitted, see the
application example in chapter 5-9-9). The data register HDO sets the region starting address
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for the set value of 100 segments, and then stores the set value of 100 segments in double-
word form. Attention should be paid to using high-speed counting interrupts:

o The register after the last segment no needs to set 0, but should be reserved and
cannot be used for other purpose. For example, it has 3 segments, segment 1 is HDO,
segment 2 is HD2, segment 3 is HD4, then HD6 is reserved.

e It is not allowed to set the interrupt setting value without writing the interrupt
program. Otherwise, errors will occur.

e 100-segment interrupt of high speed counter generate in turn, that is, if the first
interrupt does not occur, the second interrupt will not occur.

e In high speed counting process, if the present counting value is changed by DMOYV,
ADD instruction (DMOV K1000 HSCDO), the interruption value will not change at
this time. Please do not change the HSCD value when the high speed counter is

running.
Some parameters can be modified in special Flash registers, as shown in the following table:
Parameter Register address | Setting value
Counting mode | SFD330 0: relative 1: absolute
Execution mode | SFD331 0: execution once 1: interruption cycle
CAM function SFD332 0: not enable 1: enable cam function

The above parameters can also be configured by the configuration panel in the following way:
Move the mouse over the high-speed counting instruction and right-click it. Select "CNT_AB
Instruction Parameter Configuration" from the drop-down menu. A configuration panel will

appear to configure the parameters in this window. As shown in the following figure:
High Speed Count 24 Section Config

Single phase 100 segment high speed counting ¥]
High Speed C HSCO Compare Value: |D10 Intemupt Address: HDO
Opposite || Absolute [] Circulate [] Cam
Config Value
Compare Value: 3000 = Section Num: 1 =
Section Num Walue
Segment] Count Hum: o

Read From PLC | | Wirte To PLC ok | | Cancel
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5-9-9 Application of HSC interruption

Application 1:

When MO is ON, HSCO starts counting. The counting value is stored in the address starting
from HDO. When it reaches the set value, the interruption is produced. When the rising edge
of M1 is coming, clear the HSCO.

Method 1:Configure the parameters through XDPpro software:

High Speed Count 24 Section Config

AB phase 100 segment high speed counting Y]
High Speed C HSCO Compare Value: D10 Intemupt Address: HDOD
Frequence: 4 W Opposte  [| Absolute [] Circulate [] Cam
Corfig Value
Compare Valus: 200000 =t Section Mum: 2 et
Section Num | Value
Segment]l Count Hum: 10000
Segment? Count Hum: —10000
Read From PLC. | | Wite To PLC ok || Cancel
Configure item Function
High speed counter Choose HSC, the range is from HSCO to HSC18
Frequency Choose the HSC frequency doubling (2 or 4)
Compare value The value can be register or constant, in this example, when the

counting value reaches compare value, HSCO is ON. here the compare
value is 200000 which is saved in D10.

Relative and absolute | The HSC is relative mode or absolute mode

Interrupt address The starting registers to store 100 segments interruption preset value
Circulate 100 segments interruption mode is cycle or not
Cam The cam function is executed when any set value of 100-segment high

speed counting interruption equals the counting value.

Method 2: make the program
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ST/I}O } DMOV ‘KIOOOO ‘ HDO ‘
DMOV | K-10000 | HD2 |
DMOV | K200000| D10
]\1/[10 }CNTﬁAB‘ HSCO ’ D10 ’ HDO ‘
l\l/Tlll | RsT | Hsco |
a
Elgthtl(S);() //SMO is normally ON coil
DMOV K10000HDO //segment one preset value HDO is 10000

DMOV K-10000 HD2
DMOV K200000 D10

LD MO
CNT_AB HSCO0 D10 HDO
LDP Ml
RST  HSCO
FEND

12000

LD SMO
INC DO
IRET

12001

LD SMO
INC DI
IRET

//segment 2 preset value HD2 is -10000
//set HSC compare value
//HSC activate condition MO
//HSC interruption instruction
//HSC reset condition M1
//reset HSC and 100 segments interruption
//the main program end
//segment one interruption flag
//SMO is normally ON coil
//D0O=DO0+1
//interruption return flag
//segment 2 interruption flag
//ISMO is normally ON coil
//D1=DI1+1
//interruption return flag
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Application 2: knit-weaving machine (continuous loop mode)

The machine principle: Control the inverter via PLC, thereby control the motor. Meantime,
via the feedback signal from encoder, control the knit-weaving machine and the precise
position.

AB phase HSC input
- phase npu

PLC

forward, backward control

speed 1 control feedback
signal

V5 series inverter

drive ‘

Motor I Encoder

control 4

Knit-weaving machine

| 12003 I

HSC0=K15000+(K-15000)

| 12002 I

HSC0=K90000+(K-75000)
| 12001 |
HSC0=K75000+K 15000
| 12000
HSC0=K0+K75000 |
Pulse frequency f Forward Reverse
Forward fastrun "§low run Reverse fast run " slow
\ .
\ Time t
Forward run Reverse run

Below is PLC program:

Y2 represents forward output signal;

Y3 represents reverse output signal;

Y4 represents output signal of speed 1;

HSC2: Back-forth times accumulation counter;
HSCO: AB phase HSC;
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| AB phase 100 segmert high speed counting

— et b
Frequence: [v] Opposte [ | Absolute [ Circulate
Corfig Value

Compare Value: 1000000 EI

Section Mum: |4 EI

Section Num

Value

Segment] Count Hum:

TS000

Segment? Count Hum:

15000

Segmentd Count Hum:

=T5000

Segmentd Count Hum:

-15000]

SM2 Y2

{1 (s)

Y2

it | CNT ‘ HSC2 ‘ K1000000 ‘
SMO

|

[ CNT AB ‘ HSCO | DO ‘ D100 ‘

DMOV ‘ HSCO ‘ D200 ‘

Instruction List:

LD

SM2

SMO Y4
{1 (s)
IRET
12001
SMO Y4
{1 (R)
Y2
(R)
Y3
(S)
IRET
12002
SMO Y4
i1 (s)
12003
SMO Y3
I (R)
Y4
R)
Y2
S)
IRET
//SM2 is initial ON coil
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SET
LDP

CNT HSC2 K1000000

LD

Y2
Y2

SMO

//set ON Y2 (forward run)

// Back-forth times activate condition Y2
//HSC2 starts counting

//SM000 is normal ON coil

CNT_AB HSCO DO D100 //HSC 100 segments first address

DMOV HSCO0 D200

FEND
12000
LD
SET
IRET
12001
LD
RST
RST
SET
IRET
12002
LD
SET
IRET
12003
LD
RST
RST
SET
IRET

SMO
Y4

SMO
Y4
Y2
Y3

SMO
Y4

SMO
Y3
Y4
Y2

//read HSCO counting value to D200
//main program end
//Interruption 1 flag
//SMO is normal ON coil
//set ON Y4 (run at speed 1)
//interruption return
//interruption 2 flag
//SMO is normal ON coil
//reset Y4 (stop running at speed 1)
//reset Y2 (stop forward running)
//set ON Y3 (reverse running)
//interruption return
//interruption 3 flag
//SMO is normal ON coil
//set ON Y4 (run at speed 1)
//interruption return
//interruption 4 flag
//SMO is normal ON coil
//reset Y3 (stop reverse running)
//reset Y4 (stop running at slow speed)
//set on Y2 (forward running)
//interruption return
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6 Communication Function

This chapter mainly includes: basic concept of communication, Modbus
communication and free communication.
Relative Instruction

Mnemonic Function Circuit and soft components Chapter
MODBUS Communication

COLR Coil Read }HH COLR‘ 51‘ s2 ‘ s3 \ DI ‘ D2 ‘ 6-2-3
INPR Input coil read }—H—‘ INPR| ST | s2 | s3] Dl| D2 6-2-3
COLW Single coil write }—H—‘ coLw | D1| b2 | S1 | s2 | 6-2-3
MCLW Multi-coil write }%H MCLW‘ Dl‘ D2 \ 03\ s1 \ s2 \ 623
REGR Register read }—H—' REGR | S| s2|s3 | p1 | 2 | 6-2-3
INRR i‘e‘ggtregmr }%H INRR \ s1 \ 52\ s3 \ Dl \ D2 \ 6-2-3
REGW ifr‘;tg;e register }—H—‘ REGW‘ Dl‘ D2 \ s1 \ s2 \ 6-2-3
MRGW xr‘i‘tls‘regism }—H—' MRGW \ DI \ DZ‘ D3‘ s1 \ 2 \ 6-2-3
Free Communication

SEND Send data i SEND | D10 | D100 | K2 | 6-3-4
RCV Receive data }HW%{ RCV ‘ D20 ‘ D200 ’ K2 ‘ 634
Read and write serial port data

CFGCR Read serial port }—m—‘ CFGCR | HDO ’ K7 ’ K2 ‘ 6-5-1
CFGCW Write serial port }HT% cFGew | HDO | K8 | K2 | 6-5-2

6-1 Summary

The XD/XL series programmable controller body (firmware version V3.2 and above, upper
computer software V3.2.2 and above) provides multiple communication methods to meet
various communication and network needs of users. It not only supports Modbus RTU and
Modbus ASCII, but also supports free-form communication and fieldbus X-NET. Therefore,
XD/XL series PLCs can communicate with various communication protocol devices, such as
printers, instruments, etc.
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6-1-1 COM port

COM Port

XD, XL series PLC have multiple communication ports, such as USB port, Ethernet port,
COMO~COMS, COM2-RS232, COM2-RS485.

xnot support A support

USB | RJ45

COMO

CoM1

COM2-
RS232

COM2-
RS485

COoM3

COM4

COMS5S

XD1

XD2

XD3

XD5

XDM

XDC

XD3E

XDSE

XDME

X | XX |X|X|2]<L]2]X|X

XDH

XL1

XL3

XL5

XLSE

XL5N

XLME

XLH

x [ x| x| x| x|2]<]%
2lejelele x| x| x|efefele x| x| x|x|x|x

XL5H

XIX|X|X[X|X[X[2]X|[X[X[X]|X[X]|X|X[|[2]<2]

Pl Pl Pl = = = P P Pl Pl =l =l =l =l Pl Pl = =

X XXX [X|X[X[X|X|[X[X[|X|2]X|X|[X[X]|X

2Ll 2|22 |2 (2|2 2|2 |2 2|2 2|2 |2 |2 |

<]l 22 lIX|l]l|2|2 22|22 <2 [X

XXX |X[X|X[X|[X]|X|L]2]L]||L|L|2|[2]|X

XXX X[|X|X|X[X|[X[2][]L]|X|L]|L]|L]|L |2 ]|X

Note:

% 1: XLL1-16T-U has USB port.

%2: In the series of "V" PLCs, there may be some models that do not support COM2-COMS5.
See Appendix 5 for details.

The distribution of XD series communication ports is as follows:
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COM3

COM1/RJ45

com4 COoM5

) ) SRR
) )

RRERRRRRE

) RQ==

|

USBE/RJ45/COMO
/COM2-RS232

COM2—-RS485

Note: The left side of output terminal block of XD5SE/XDME/XDH is RS232 port.

The distribution of XL series communication ports is as follows:

COM3

XL1/XL3/XL5
= = R =
mi T I
—— COM2Z
— COM1
] USE/COMO
= — B e

XLSE/XLME

Comz

COoM1

- R.J45

]— RJ45

The definitions and functions of each communication port are as follows:

Port Appearance Definition protocol Function
Download program, set the
X-NET port parameters through
COMO RS232 port Modbus software or xinje config
tool
Modbus RTU | Download program and
Modbus ASCII | connect external devices,
COM1 RS232 port Free set the port parameters
communication | through software or xinje
X-NET config tool
Modbus RTU | Download program and
Modbus ASCII | connect external devices,
COM2-
RS232 port Free set the port parameters
RS232 S ..
communication | through software or xinje
X-NET config tool
COM2-
RS485 A, B port RS485 port Modbus RTU Download program and
Modbus ASCII | connect external devices,
COM2 A, B port RS485 port Free set the port parameters
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communication | through software or xinje
SIETS X-NET config tool
HEAH,
E 222 Q
High speed download port,
USB USB port X-NET please install the USB
driver first
High speed stable
download/upload program
and data, remote
monitoring, communicate
with TCP IP device in
TCP/IP LAN, set the port
RJ45 % Ethernet port communication | parameters through
based on Ethernet | software or xinje config
tool. Only XDH series
LAN? port supports
EtherCAT, can
synchronous control of 32-
axis motor.
Left extension ED Modbus RTU .
port (for Modbus ASCII connect external devices,
COM3 extending Free set the port parameters
RS232/RS485 N through software or xinje
communication
port) X-NET config tool
Above extension
COM4 ABSGe BD port/ Modbus RTU connect external devices,
Modbus ASCII
RS232/RS485/0p set the port parameters
HEHE . Free .
tical fiber port S through software or xinje
| | communication
COMS5 (see below config tool
. X-NET
details)
Note:

(1) COMO port is X-NET communication mode by default; COM1 of XDC is X-NET
communication mode by default.
(2) The 232 port near the output terminal of XD1 and XD2 series is COMO port, which does
not conflict with the 485 port on the terminal block.
(3) COM2-RS232 and COM2-RS485 of XDC series cannot be used simultaneously; when

configured in programming software, the port number is COM2.

(4) If COM1 cannot communicate with PC after changing the parameters, please click [stop

PLC when reboot] in the software and then power on again to solve the problem; if

unnecessary, it is better not to modify COM1 communication parameters.
(5) LANI port supports Ethernet communication, LAN2 port supports EtherCAT bus

function.

(6) X-NET communication function is not within the scope of this manual, please refer to the
X-NET user manual.

(7) Ethernet communication content is not within the scope of this manual, please refer to the
user manual of TCP IP communication based on Ethernet.
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(8) The Ethernet bus is not within the scope of this manual. Please refer to the user manual of
EtherCAT motion control.

1. RS232 port (COMO, COM1, COM2-RS232)

4: RxD
5: TxD
8: GND

Mini Din 8-pin plug (holes)

2. RS485 port (COM2, COM2-RS485)
About RS485 port, A is “+” signal. B is “-” signal. XL series PLC RS485 port is put outside.
SG terminal is signal ground. The terminal diagram is shown as below:

Bin

Please use twisted pair cable for RS485. (See below diagram). But shielded twisted pair cable
is better and the single-ended connects to the ground.

Send "\:,'\_"\_W‘{ receive

N+

I
receive }_ '\:\_\_ﬂ\:\"{ send

3. USB port
When downloading programs and data through the USB port, the USB driver and
XINJEConfig tool must be installed first. Because the current USB driver has been built in
the XINJEConfig software, the USB driver will be installed automatically after the
XINJEConfig software is installed.
After installing the xinje config tool and usb driver, please switch to Xnet mode in the PLC
software:

(1) Open XDPPro software, click option/software serial port config
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3 Xinje PLC Pragram Tool
Fle Edit Search View Online Configure | Option | Window Help

DEEXxaBesm o G HERE -

Ethernet Module Settings

Eﬁ léﬁ?sll }gjf igﬂ <|F5|> ‘ﬂ’ jﬂ‘ j%l: <F7 = Dowf nlmi::j‘?;u% ' ' | B S | @

oject 2 x

Sroject PL™ Default Unlock Psw Config

a Project X

.03 ret Other Project Config
£-f5] code 0 Ladder Color Config
bS] Ladder [E  Instruction Tool Help
i =3 Function Library

(2) The window of "Communication Configuration" as shown in the picture below pops up,
click ‘New’, and the configuration interface is as follows:

. Commu?lfon configuration *
Edl't Delete | Move-Up Move-Down
Hame Conmection status Status Eelonging Deszecription Connect Info
UsE—¥net-Defanlt Hot connected in use Global [Station number: 1, serial port: COM3, baud r...
EtherHet—Ynet-TDefault Hot conmected Global [Search type: ethernet, Search mode: Device t...

EtherHet—Modbus—Tefault Hot conmected Global  |Modbus—TCF conmection, device IF address: 19...

(3) Select USB as the square port communication interface, XNET as the communication
protocol, and device type as the search method. After restarting the service, click OK.

Communication configuration x

Communication Fame: USE_fnet 1

Commection mode selection

Interface Type: USE e
CommProtocol: i}{net w
Search Type: Device tupe ¥

Communiecation parameter configuration

Serial Port: aute zearch ko

Device Type: B0 () xE

| ServerConfig | Service 1n operation

’ Auto—conmect onm exit

[ Comm=Test ' 0K Canecel
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Commund cation Hame: USE_inet 1

Conmection _m-:--:le selectinr!.

1 Xnetconfiguration services x>
Lo Start Reboot
e Stap ] ¥HET
Car
Service 1n operation v 2. 076 K Cancel

vice Type: B (] xE

: Service i1n operation
ServerConfiz P

n Auto—connect on exit

Comm—Test 0K Cancel

(4) After the connection status is changed to ‘in use’, click OK:

Conmection status  Status Belonging Description

|| The conmected | in use Global |.Statiu:-n mamber: 1,

| Hot conmected |

Global |:Search tvpe: Autom

(5) If "Successfully connected to the local PLC" is displayed, the connection is successful.

Hint *

0 successfully connected to the local PLC

Note:

(1) If it shows the error “find device timeout”, you can click "Restart Service" to try to
reconnect, or restart the programming software and PLC to reconnect. If you still can't
connect, you need to check whether the PLC is power on, whether the USB download

cable is connected properly, whether the USB driver and XINJEConfig software are
installed properly.
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Communication configuration >

Communication Hame: USE inet 1

Commection mode selection

Interface Type: ISE
CommProtocol: Knet
Search Type: Device twype s

Communication parameter conflguration

Serial Port: auto search o
Device Type: @ [)xE
ServerConfiz Service stopped

FLC_XD:4:find device timeout_de:Ze .. [ Auto—connect on exit

Comm—Test 0K [ Cancel

Communication Hame: USE_inet 1

Connection mode zelection
1p #netconfiguration services >

Ca Start Reboot

e l Stop :| YHET
Cof

Service stopped v2 2. 076 0K Cancel

Device Type: [ N

lM Service stopped

n huto—connect om exit

Comm-Test 0K Cancel

4. Ethernet port (RJ45)

RJ45 port is unique for Ethernet PLC, supports TCP/IP Ethernet communication, the port is
faster and more stable than USB communication, the data monitoring real-time ability is
better, program downloading and uploading is faster. The connection mode of Ethernet
communication itself has obvious advantages over RS485 and USB. In many situations of
PLC communication, users can communicate with any PLC on the spot through only one
switch.

In addition to its application in LAN, Ethernet also supports the remote search, monitoring

and operation of PLC, download functions, and communication with other TCP IP devices in
the network through the Internet.
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RJ45 port can be configured in "PLC Config-Ethernet" of XINJE PLC programming software,
or through XINJEConfig tool. Refer to the relevant manual for details.
The LAN2 port of XDH series PLC supports EtherCAT bus control function. The number of
axes is up to 64, and the control cycle is less than 1ms. Please refer to EtherCAT motion

control user manual for the specific use of the function.

=

File Edit Search View Online Configure Option Window Help

DEE xR nEE5@ ¢

S A O @ e — %

Ins =Ins Del sDel FS

5 oFE

8

o7

F11 11 F12 sF12

@GQJQJﬁ
EFEC@-@.I []

Xinje XD/E Series PL

@t

Project

R x|

PLC1

LQ Project
£-23 PLet
B ] code
Ei Ladder
nstruction List
Func Block
Config Block
: [ sequence Block
/=] Comment Editor
@ Free Monitor
!E Data Maonitor
% 10 Monitor
- @ Set Reg Init Value
=1-23 PLC Config
-1 10

]— Password

- Pulse
-1 Module
....Bo| BD
... ED| ED
.| 1] 4GBOX
]2 WBOX
=2 PLC Status
-8 cPU Detai
... 400 Expansion Details
61| BD Details
)EBJ ED Details

.. pLC Serisl Pnrt/

- Ladder

=3 PLC Corfig

EE'] 140

-[w, Password
PLC Serial Port
ethemet

general | remote communication |

® Automatically obtain IP address

Use the following |P address

[ « = |
[F = = |
[ = = |

| Cancel

5. Left extension ED port (COM3)
The left extension ED port can connect ED card to extend RS232 and RS485 port. The ED
models include XD-NES-ED (can extend one RS232 and one RS485 port, but the two cannot
communicate at the same time).

XD-NES-ED

Power LED -

Communication

LED

Wiring terminal |

Each part name is shown as below:

Name Function
Power LED The light is ON when the ED module
power on
Communication | The light is ON when ED module
LED communication is normal
< A RS485+
EZ B RS485-
o | SG Ground
% FG Connect to ground terminal
é' - Empty
= TX RS232 send
RX RS232 receive
SG Ground
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6. Above extension BD port (COM4, COMS)
The above extension port can connect BD card which contains RS232 mode (XD-NS-BD),
RS485 mode (XD-NE-BD) and optical fiber mode (XD-NO-BD).

XD series 24/32 1/O PLC can extend one BD card, XD series 48/60 I/O PLC can extend 2 BD
cards, XD series 16 I/O PLC cannot extend BD card.

(1) XD-NS-BD

Communication

LED

COM

TX RXGND

Wiring terminal

HEAR

(2) XD-NE-BD

Communication|

LED

Terminal

CcoMresistor switch

Wiring terminal

S8 o
lEEHHI

Each part name is shown as below:

Name Function
Communication | Not support this function
LED
Wiring | TX Signal send
terminal | RX Signal receive

GND | Ground
° Empty

Each part name is shown as below:

Name Function
Communication | The light is flashing when the BD
LED card communication is successful
Wiring | A 485+
terminal | B 485-

S Signal ground

° Empty
Terminal resistor | To choose whether to use terminal
switch resistor (120Q2)

XD-NE-BD has the switch to select whether it is terminal. The switch default setting is
OFF which means not install terminal resistor. If XD-NE-BD is at the head or end of the
bus, it needs to install 120Qterminal resistorat the both side and turn on the switch (right).

(3) XD-NO-BD

=]

Communication

LED

COM

Wiring terminl

Each part name is shown as below:

Name

Function

Communication
LED

Not support this function

Wiring terminal

The left side is signal input
terminal, the right side is signal
output terminal
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6-1-2 Communication parameters

Communication Parameters

Station Modbus station number: 1~254
Baud Rate 300bps~9Mbps

Data Bit 8

Stop Bit 1,1.5,2

Parity Even, Odd, even, empty, mask

The default parameters: Station number is 1, baud rate is 19200bps, 8 data bits, 1 stop bit,
even parity.

There are many ways to set the parameters of PLC communication port:

There are two ways to set Modbus communication parameters: (1) setting parameters by
programming software; (2) setting parameters by XINJEConfig tool, refer to chapter 6-2-6 for
details.

Free format communication parameters can be set by programming software, refer to chapter
6-3-2 for details.

X-NET communication parameters can be set by Xinje Config tool. Refer to X-NET fieldbus
manual for details.

Note: For the A, B terminal on the PLC body, 1 Mbps and higher baud rate is only fit for X-
NET communication mode.

6-2 MODBUS communication

6-2-1 Function overview
XD, XL series PLC support both Modbus master and Modbus slave.

Master mode: When PLC is set to be master, it can communicate with other slave devices
which have MODBUS-RTU or MODBUS-ASCII protocol via Modbus instructions; it also
can change data with other devices.

For example: Xinje XD3 series PLC can control inverter by Modbus.

Slave mode: When PLC is set to be slave, it can only response with other master devices.
Master and slave: In RS485 network, there can be one master and several slaves at one time

(see below diagram). The master station can read and write any slave station. Two slave
stations cannot communicate with each other. Master station should write program and read
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or write one slave station; slave station has no program but only response the master
station.(Wiring: connect all 485+, connect all 485-)

/ \
/ \

]
I
O
I

In RS232 network (see below diagram), there can only be one master and one slave at one
time.

v

Master

There is dotted line in the diagram. It means any PLC can be master station when all PLC in
the network don’t send data. As the PLC do not have unified clock standard, communication
will fail when more than one PLC send data at one time. It is not recommended to use.

Note:

1. For XD/XL series PLC, RS232 and RS485 only support half-duplex.

2. For XC series PLC, if master PLC send one data to slave PLC, and master PLC send data
again before slave PLC receiving the last one completely, slave PLC end data error may occur;
For XD/XL series PLC, we solve this problem by adding waiting time before communication,
which means the slave PLC will receive the next data only after some time the last data
finished.

6-2-2 Changing of Modbus instruction

Modbus instruction handling mode has changed in XD/XL series PLC, users can write
Modbus instructions directly in program, the protocol station will queue up Modbus requests,
which is not the same task with communication; It means users can use one triggering
condition to trigger multiple Modbus instructions at the same time. PLC will queue up
Modbus requests according to protocol station, which will lead to communication error in XC
series PLC.

MO

— COLR K1 K500 K3 M1 K2 #

MCLW K1 K500 K3 M1 K2 k

[ 1]

REGW K1 K500 D1 K2 ’*
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XC series(x)

MO
Ay N

COLR K1 K500 K3 Ml K2 #

MCLW K1 K500 K3 M1 K2 }»

[ 1]

REGW K1 K500 DI K2 }

XD3 series(\)
Note: XD/XL series PLC sequence block has cancelled Modbus communication instructions,

which is replaced by the current Modbus instruction handling mode.

6-2-3 Modbus communication address

The soft component’s code in PLC corresponds with Modbus ID number, please see the

following table:
1) XDI1, XD2, XD3, XL1, XL3 series PLC Modbus address and internal soft component table:
Modbus Modbus
type component | Address number | address address
(Hex) (decimal)
M M0~M7999 8000 0~1F3F 0~7999
X0~X77 (main unit) 64 5000~503F 20480~20543
X10000~X10077 5100~513F 20736~20799
64
(#1 module)
X10100~X10177 64 5140~517F 20800~20863
(#2 module)
X10200~X10277 64 5180~51BF 20864~20927
(#3 module)
X10300~X10377 64 51CO~51FF 20928~20991
(#4 module)
X10400~X10477 64 5200~523F 20992~21055
(#5 module)
X X10500~X10577 64 5240~527F 21056~21119
Coil (#6 module)
bit X10600~X10677 64 5280~52BF 21120~21183
(#7 module)
X10700~X10777 64 52C0~52FF 21184~21247
(#8 module)
X11000~X11077 64 5300~533F 21248~21311
(#9 module)
X11100~X11177 64 5340~537F 21312~21375
(#10 module)
312)(;000~X20077(#1 64 58D0~590F 22736~22799
Y0~77(main unit) 64 6000~603F 24576~24639
Y10000~Y 10077 64 6100~613F 24832~24895
Y (#1 module)
Y10100~Y10177 64 6140~617F 24896~24959
(#2 module)
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Y10200~Y10277 64 6180~61BF 24960~25023

(#3 module)

Y10300~Y 10377 64 61CO0~61FF 25024~25087

(#4 module)

Y10400~Y10477 64 6200~623F 25088~25151

(#5 module)

Y10500~Y10577 64 6240~627F 25152~25215

(#6 module)

Y10600~Y 10677 64 6280~62BF 25216~25279

(#7 module)

Y10700~Y 10777 64 62CO0~62FF 25280~25343

(#8 module)

Y11000~Y11077 64 6300~633F 25344~25407

(#9 module)

Y11100~Y 11177 64 6340~637F 25408~25471

(#10 module)

]\3(]2)(;000~Y20077(#1 64 | 68DO~G90F | 26832~26895
S S0~S1023 1024 7000~73FF 28672~29695
SM SM0~SM2047 2048 9000~97FF 36864~38911
T TO~TS75 576 A000~A23F 40960~41535
C C0~C575 576 B000~B23F 45056~45631
ET ETO~ET31 32 C000~CO1F 49152~49183
SEM SEM0~SEM31 32 C080~CO9F 49280~49311
HM*! HMO0~HM959 960 C100~C4BF 49408~50367
HS*! HSO0~HS127 128 D900~D97F 55552~55679
HT*! HTO0~HT95 96 E100~E15F 57600~57695
HC*! HCO~HC95 96 ES500~ESS5F 58624~58719
HSC*! HSCO~HSC31 32 E900~E91F 59648~59679
D D0~D7999 8000 0~1F3F 0~7999

ID0~ID99(main unit) 100 5000~5063 20480~20579

ID10000~ID10099 100 5100~5163 20736~20835

(#1 module)

ID10100~ID10199 100 | 5164~51C7 | 20836~20935

(#2 module)

ID10200~ID10299 100 51C8~522B 20936~21035

(#3 module)

ID10300~ID10399 100 522C~528F 21036~21135

(#4 module)

Register ID10400~ID10499 100 5290~52F3 21136~21235
word D (#5 module)

ID10500~ID10599 100 52F4~5357 21236-21335

(#6 module)

ID10600~ID10699 100 5358~53BB 2133621435

(#7 module)

ID10700~ID10799 100 53BC~541F 2143621535

(#8 module)

ID10800~ID10899 100 5420~5483 2153621635

(#9 module)

ID10900~1D10999 100 5484~54E7

(#10 module) 21636~21735

1D20000~1D20099 100 58D0~5933 22736~22835
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(#1 BD)

QD0~QD99(main unit) | 100 6000~6063 24576~24675

QD10000~QD10099 100 6100~6163 24832~24931

(#1 module)

QD10100~QD10199 100 6164~61C7 24932~25031

(#2 module)

QD10200~QD10299 100 61C8~622B 25032~25131

(#3 module)

QD10300~QD10399 100 622C~628F 25132~25231

(#4 module)

QD10400~QD10499 100 6290~62F3 25232~25331

(#5 module)
QD QD10500~QD10599 100 62F4~6357 25332~25431

(#6 module)

QD10600~QD10699 100 6358-63BB 25432~25531

(#7 module)

QD10700~QD10799 100 63BC~641F 25532~25631

(#8 module)

QD10800~QD10899 100 6420~6483 25632~25731

(#9 module)

QD10900~QD10999 100 6434~GAE7 25732~25831

(#10 module)

QD20000~QD20099 _ _

(41 BD) 100 68D0~6933 26832~26931
SD SD0~SD2047 2048 7000~77FF 28672~30719
TD TDO~TD575 576 8000~823F 32768~33343
CD CD0~CD575 576 9000~923F 36864~37439
ETD ETDO~ETD31 32 A000~AO01F 40960~40991
HD*! HDO0~HD999 1000 A080~A467 41088~42087
HSD*! HSDO0~HSD499 500 B880~BA73 47232~47731
HTD*! HTDO~HTD95 96 BC80~BCDF | 48256~48351
HCD*! HCDO~HCD95 96 C080~CODF 49280~49375
HSCD*! HSCDO~HSCD31 32 C480~C49F 50304~50335
FD*?2 FDO~FD5119 5120 C4CO0~D8BF | 50368~55487
SFD*? SFDO~SFD1999 2000 E4CO~EC8F 58560~60559
FS*2 FSO0~FS47 48 F4CO~FAEF 62656~62703

2) XD5, XDM, XDC, XD5E, XDME, XL5, XL5E, XLME, XL5N, XL5H series PLC Modbus

address and internal soft component table:

Modbus Modbus
Type component | Address numbers | address address
(hex) (decimal)
M MO0~M20479 20480 0~4FFF 0~20479
X0~X77(main unit) 64 5000~503F | 20480~20543
X10000~X10077 64 5100~513F | 20736~20799
Coil (#1 module)
bit X X10100~X10177 5140~517F | 20800~20863
64
(#2 module)
X10200~X10277 64 5180~51BF | 20864~20927
(#3 module)
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X10300~X10377 64 51CO~51FF | 20928~20991

(#4 module)

X10400~X10477 64 5200~523F | 20992~21055

(#5 module)

X10500~X10577 64 5240~527F | 21056~21119

(#6 module)

X10600~X10677 64 5280~52BF | 21120~21183

(#7 module)

X10700~X10777 64 52C0~52FF | 21184~21247

(#8 module)

X11000~X11077 64 5300~533F | 21248~21311

(#9 module)

X11100~X11177 64 5340~537F | 21312~21375

(#10 module)

X11200~X11277 64 5380~53BF | 21376~21439

(#11 module)

X11300~X11377 64 53CO0~53FF | 21440~21503

(#12 module)

X11400~X11477 64 5400~543F | 21504~21567

(#13 module)

X11500~X11577 64 5440~547F | 21568~21631

(#14 module)

X11600~X11677 64 5480~54BF | 21632~21695

(#15 module)

X11700~X11777 64 54CO0~54FF | 21696~21759

(#16 module)

X20000~X20077

(41 BD) 64 58D0~590F | 22736~22799

Y0~77(main unit) 64 6000~603F | 24576~24639

Y10000~Y 10077 6100~613F | 24832~24895
640

(#1 module)

Y10100~Y10177 64 6140~617F | 24896~24959

(#2 module)

Y10200~Y 10277 64 6180~61BF | 24960~25023

(#3 module)

Y10300~Y10377 64 61CO~61FF | 25024~25087

(#4 module)

Y 10400~Y 10477 64 6200~623F | 25088~25151

(#5 module)

Y10500~Y 10577 64 6240~627F | 25152~25215

(#6 module)

Y10600~Y 10677 64 6280~62BF | 25216~25279

(#7 module)

Y10700~Y 10777 64 62C0~62FF | 25280~25343

(#8 module)

Y11000~Y11077 64 6300~633F | 25344~25407

(#9 module)

Y11100~Y11177 64 6340~637F | 25408~25471

(#10 module)

Y11200~Y11277 64 6380~63BF | 25472~25535

(#11 module)

Y11300~Y11377 64 63C0~63FF | 25536~25599

(#12 module)
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Y11400~Y 11477 64 6400~643F | 25600~25663

(#13 module)

Y11500~Y11577 64 6440~647F | 25664~25727

(#14 module)

Y11600~Y 11677 64 6480~64BF | 25728~25791

(#15 module)

Y11700~Y 11777 64 64C0~64FF | 25792~25855

(#16 module)

;3(]2)())000~Y20077(#1 64 68D0~690F | 26832~26895
S S0~S7999 8000 7000~8F3F | 28672~36671
SM SM0~SM4095 4096 9000~9FFF | 36864~40959
T T0~T4095 4096 AO000~AFFF | 40960~45055
C C0~C4095 4096 B00O~BFFF | 45056~45151
ET ETO~ET39 40 C000~C027 | 49152~49191
SEM SEMO0~SEM 127 128 C080~COFF | 49280~49407
HM*! HMO0~HM6143 6144 C100~DSFF | 49408~55551
HS*! HS0~HS999 1000 D900~DCEF | 55552~56551
HT*! HTO~HT1023 1024 E100~E4FF | 57600~58623
HC*! HC0~HC1023 1024 E500~E8FF | 58624~59647
HSC*! HSCO0~HSC36 40 E900~E927 | 59648~59687
D D0~D20479 20480 0~4FFF 0~20479

ID0~ID99(main unit) 100 5000~5063 | 20480~20579

ID10000~1D10099 100 5100~5163 | 20736~20835

(#1 module)

ID10100~1D10199 100 5164~51C7 | 20836~20935

(#2 module)

ID10200~1D10299 100 51C8~522B 20936-21035

(#3 module)

1ID10300~1D10399 100 522C~528F 21036-21135

(#4 module)

1ID10400~1D10499 100 5290~52F3 2113621235

(#5 module)

ID10500~ID10599 100 52F4~5357 2123621335

(#6 module)

Register ID10600~ID10699 100 5358~53BB 2133621435
word ID (#7 module)

ID10700~ID10799 100 53BC~541F 21436-21535

(#8 module)

ID10800~ID10899 100 5420~5483 2153621635

(#9 module)

ID10900~ID10999 100 5484~54E7

(#10 module) 21636~21735

ID11000~ID11099 100 54E8~554B 21736-21835

(#11 module)

ID11100~ID11199 100 554C~55AF

(412 module) 21836~21935

ID11200~ID11299 100 55B0~5613

(#13 module) 21936~22035

ID11300~ID11399 100 5614~5677

(414 module) 22036~22135

1D11400~1D11499 100 5678~56DB | 22136~22235
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(#15 module)

ID11500~ID11599 100 56DC~573F

(#16 module) 22236~22335

ID20000~ID20099(#1 100

BD) 58D0~5933 | 22736~22835

QD0~QD99(main unit) | 100 6000~6063 | 24576~24675

QD10000~QD10099 100 6100~6163 | 24832~24931

(#1 module)

QD10100~QD10199 100 6164~61C7 24932~25031

(#2 module)

QD10200~QD10299 100 61C8~627B 25032~25131

(#3 module)

QD10300~QD10399 100 622C~608F 25132~25231

(#4 module)

QD10400~QD10499 100 6290~62F3 25232~25331

(#5 module)

QD10500~QD10599 100 62F4~6357 25332~25431

(#6 module)

QD10600~QD10699 100 6358-63BB 25432~25531

(#7 module)

QD10700~QD10799 100 63BC~6A1F 25532~25631

(#8 module)
QD QD10800~QD10899 100 64206483 25632~25731

(#9 module)

QD10900~QD10999 100 25732~25831

(#10 module) 6484~64E7

QD11000~QD11099 100 6AES~654B 25832~25931

(#11 module)

QDI11100~QD11199 100 25932~26031

(#12 module) 634C~65AF

QD11200~QD11299 100 26032~26131

(#13 module) 65B0~6613

QD11300~QD11399 100 26132~26231

(#14 module) 6614~6677

QD11400~QD11499 100 6678~66DB 26232~26331

(#15 module)

QD11500~QD11599 100 66DC~673F 26332~26431

(#16 module)

}(323)2 0000~QD20099(#1 100 68D0~6933 | 26832~26931
SD SD0~SD4095 4096 7000~7FFF | 28672~32767
TD TDO0~TD4095 4096 8000~8FFF | 32768~36863
CD CDO0~CD4095 4096 9000~9FFF | 36864~40959
ETD ETDO~ETD39 40 A000~A027 | 40960~40999
HD*! HDO~HD6143 6144 A080~B87F | 41088~47231
HSD*! HSDO0~HSD1023 1024 B880~BC7F | 47232~48255
HTD*! HTDO~HTD1023 1024 BC80~CO7F | 48256~49279
HCD*! HCDO~HCD1023 1024 C080~C47F | 49280~40303
HSCD*! | HSCD0O~HSCD39 40 C480~C4A7 | 50304~50343
FD*?2 FDO~FD8191 8192 C4CO0~E4BF | 50368~58559
SFD*?2 SFD0~SFD5999 6000 E4CO~FC2F | 58560~64559
FS*2 FS0~FS47 48 F4CO~F4EF | 62656~62703
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3) XDH and XLH series PLC Modbus address and internal soft component table:

Modbus Modbus
Type | component Address numbers | address address
(hex) (decimal)
M MO0~M20479 20480 0~4FFF 0~20479
X0~X77(main unit) 64 5000~503F | 20480~20543
X10000~X10077(#1 64 5100~513F | 20736~20799
module)
X10100~X10177(#2 64 5140~517F | 20800~20863
module)
X10200~X10277(#3 64 5180~51BF | 20864~20927
module)
X10300~X10377(#4 64 51CO~51F | 20928~20991
module) F
X10400~X10477(#5 64 5200~523F | 20992~21055
module)
X10500~X10577(#6 64 5240~527F | 21056~21119
module)
X10600~X10677(#7 64 5280~52BF | 21120~21183
module)
X10700~X10777(#8 64 52C0~52F | 21184~21247
module) F
X11000~X11077(#9 64 5300~533F | 21248~21311
module)
X X11100~X11177(#10 64 5340~537F | 21312~21375
module)
X11200~X11277(#11 64 5380~53BF | 21376~21439
Coil module)
bit X11300~X11377(#12 64 53C0~53F | 21440~21503
module) F
X11400~X11477(#13 64 5400~543F | 21504~21567
module)
X11500~X11577(#14 64 5440~547F | 21568~21631
module)
X11600~X11677(#15 64 5480~54BF | 21632~21695
module)
X11700~X11777(#16 64 54C0~54F | 21696~21759
module) F
X20000~X20077(#1 64 58D0~590 22736-22799
BD) F
X20100]~3)]()2)0177(#2 64 | 5910~594F | 22800~22863
X30000~X30077(#1 64 5BF0~5C2 3536-23599
ED) F
Y0~77(main unit) 64 6000~603F | 24576~24639
Y10000~Y10077(#1 64 6100~613F | 24832~24895
module)
Y10100~Y10177(#2 6140~617F | 24896~24959
Y 64
module)
Y10200~Y10277(#3 64 6180~61BF | 24960~25023
module)
Y10300~Y10377(#4 64 61CO~61F | 25024~25087
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Modbus Modbus
Type | component Address numbers | address address
(hex) (decimal)
module) F
Y 10400~Y 10477(#5 64 6200~623F | 25088~25151
module)
Y10500~Y10577(#6 64 6240~627F | 25152~25215
module)
Y10600~Y10677(#7 64 6280~62BF | 25216~25279
module)
Y10700~Y10777(#8 64 62C0~62F | 25280~25343
module) F
Y11000~Y11077(#9 64 6300~633F | 25344~25407
module)
Y11100~Y11177(#10 64 6340~637F | 25408~25471
module)
Y11200~Y11277(#11 64 6380~63BF | 25472~25535
module)
Y11300~Y11377(#12 64 63C0~63F | 25536~25599
module) F
Y11400~Y11477(#13 64 6400~643F | 25600~25663
module)
v Y11500~Y11577(#14 64 6440~647F | 25664~25727
module)
Y11600~Y11677(#15 64 6480~64BF | 25728~25791
module)
Y11700~Y11777(#16 64 64C0~64F | 25792~25855
module) F
Y20000~Y20077(#1 64 68D0~690 26830~26895
BD) F
Y201 00]?]{)2)0 177G#2 64 6910~694F | 26896~26956
Y30000~Y30077(#1 64 6BF0~6C2 2763027695
ED) F
S S0~S7999 8000 7000~8F3F | 28672~36671
SM SM0~SM4095 4096 | 9000~9FFF | 36864~40959
T T0~T4095 4096 AOOOFN AFFE 40960~45055
C C0~C4095 4096 BOOOFN BFF 45056~49151
ET ETO~ET39 40 C0007~ 02 49152~49191
SEM SEMO~SEM 127 128 COSOFN COF 49280~49407
HM*! HMO0~HM6143 6144 Cl OOFN D8 49408~55551
HS*! HS0~HS999 1000 D9001: DCE 55552~56551
HT*! HTO~HT1023 1024 El OOFN E4F 57600~58623
HC*! HCO~HC1023 1024 | P00 sp604-50647
HSC*! HSCO~HSC39 40 E900~E927 | 59648~59687
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Modbus Modbus
Type | component Address numbers | address address
(hex) (decimal)
D D0~D20479 20480 0~4FFF 0~20479
IDO~ID99(AAA) 100 5000~5063 | 20480~20579
ID10000~ID10099(#1 100 5100~5163 | 20736~20835
module)
IDIOT00~IDIOTSOH2 1 150 | 5164~51C7 | 20836~20935
module)
ID10200~ID10299(#3 100 51C8~522 20936~21035
module) B
ID10300~ID10399(#4 100 522C~528F 2103621135
module)
ID10400~ID10499(#5 100 5290~52F3 21136-21235
module)
ID10500~ID10599(#6 100 52F4~5357 21236-21335
module)
ID10600~ID10699(#7 100 5358~53B 2133621435
module) B
ID10700~ID10799(#8 100 53BC~541 21436-21535
module) F
ID10800~ID10899(#9 100 5420~5483 2153621635
module)
ID ID10900~ID10999(#10 100 5484~54E7 2163621735
module)
ID11000~ID11099(#11 100 54E8~554 21736-21835
Regist module) B
or ID11100~ID11199(#12 100 554C~55A 2183621935
word module) F
ID11200~ID11299(#13 100 55B0~5613 2193622035
module)
ID11300~ID11399(#14 100 5614~5677 2203622135
module)
ID11400~ID11499(#15 100 5678~56D 2913622235
module) B
ID11500~ID11599(#16 100 56DC~573 2993622335
module) F
ID20000~ID20099(#1 100
BD) 58D0~5933 | 22736~22835
ID20100~ID20199(#2 100
BD) 5934~5997 | 22836~22935
ID30000~ID30099(#1 100 5SBF0~5C5
ED) 3 23536~23635
QD0~QD99(main unit) 100 6000~6063 | 24576~24675
QD10000~QD10099(+#1 100 6100~6163 | 24832~24931
module)
QD10100~QD10199(#2 100 6164~61C7 24932~25031
QD module)
QD10200~QD10299(#3 100 61C8~622 | 25032~25131
module) B
QD10300~QD10399(#4 100 622C~628F 25132~25231
module)
QD10400~QD10499(#5 100 6290~62F3 | 25232~25331
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Modbus Modbus
Type | component Address numbers | address address
(hex) (decimal)
module)
QD10500~QD10599(#6 100 62F4~6357 25332~25431
module)
QD10600~QD10699(#7 100 6358~63B | 25432~25531
module) B
QD10700~QD10799(#8 100 63BC~641 | 25532~25631
module) F
QD10800~QD10899(#9 100 6420~6483 25632~25731
module)
QD10900~QD10999(#1 100 6484~6AET 25732~25831
0 module)
QD11000~QD11099(#1 100 64E8~654 | 25832~25931
1 module) B
QDI11100~QD11199(#1 100 654C~65A | 25932~26031
2 module) F
QD11200~QD11299(#1 100 65B0~6613 26032~26131
3 module)
QDI11300~QD11399(#1 100 N 26132~26231
QD 4 module) 6614~6677
QD11400~QD11499(#1 100 6678~66D | 26232~26331
5 module) B
QDI11500~QD11599(#1 100 66DC~673 | 26332~26431
6 module) F
QD20000]~3%]))20099(#1 100 68D0~6933 | 26832~26931
QDZOIOO;S%]))ZOI”(#Z 100 | 6934~6997 | 26932~27031
QD30000;4%]))30099(#1 100 6BF 03~6C5 2763227731
SD SD0~SD4095 4096 | 7000~7FFF | 28672~32767
TD TD0~TD4095 4096 | 8000~8FFF | 32768~36863
CD CD0~CD4095 4096 | 9000~9FFF | 36864~40959
ETD ETD0~ETD39 40 AOOO; A02 1 40960~40999
HD*! HDO0~HD6143 6144 A08%~B87 41088~47231
HSD*! HSDO0~HSD1023 1024 BSSOFNBC7 47232~48255
HTD*! HTDO~HTD1023 1024 BCS(;;CW 48256~49279
HCD*! HCDO~HCD1023 1024 C080F~C47 49280~50303
HSCD*! HSCDO0~HSCD39 40 C4807~ CaA 50304~50343
FD*? FDO~FD8191 8192 C4C9F~E4B 50368~58559
SFD*2 SFD0~SFD4095 4096 E4C0F~FC2 58560~64559
FS*2 FSO0~FS47 256 F4CO-F4E 62656~62911

F
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Note:

1. the power down holding area is marked with 3¢ 1, and the flash area is marked with 2.
2: the address in the above table is used when PLC is the lower computer and Modbus RTU
or MODBUS ASCII protocol is used for communication, the general upper computer is:
SCADA/HMI/PLC.

3: if the upper computer is PLC, program according to Modbus RTU or MODBUS ASCII
protocol.

4: if the upper computer is SCADA or HMI, there are two situations: the first one has the
Xinje driver, for example: Xinje HMI / Zijinqiao SCADA.

The program can be written directly by using PLC internal soft components (Y0 / M0); for
the second type, Modbus RTU or Modbus ASCII is selected if there is no Xinje driver, and
then use the addresses in the table above to define the data variables.

5: input and output point is octal, please calculate corresponding input and output point
MODBUS address according to octal, for example: MODBUS corresponding to YO,

the address is H6000, the Modbus address corresponding to Y10 is H6008 (not H6010), and
the Modbus address corresponding to Y20 is H6010 (not H6020).

6: when the Modbus address exceeds 32767, it needs to be expressed in hexadecimal, and "0"
should be added before the address. For example: MODBUS of HDO is 41088 in decimal
(beyond 32767), and 41088 cannot be written into the software, so it needs to be expressed in
hexadecimal as HOA080.

7: Calculation of Modbus address of X and Y, taking X as an example, the calculation of
Modbus address of Y is the same as that of X.

X0:20480 X10:20480+8 X20:20480+16 X30: 16384+24...

X10000: 20736 X10010: 20736+8 X10020: 20736+16...

X10200: 20800 X10210: 20800+8 X10220: 20800+16...

6-2-4 Modbus data format

Modbus transmission mode:

There are two transmission modes: RTU and ASCII; It defines serial transmission of bit
content in message domain; it decides how information to pack and decode; transmission
mode (and port parameters) of all devices in Modbus serial links should be the same.
Modbus-RTU data structure

1.RTU mode:

Under Modbus RTU (remote terminal unit) mode, message has two 4-bit hexadecimal
characters in every 8-bit byte. This mode has very high data density, higher throughput rate
than Modbus ASCII. Every message should be sent by continuous characters.

RTU mode frame check domain: cycle redundancy check(CRC).

RTU mode frame description:

Modbus Function data CRC
station code
2 byte
1 byte 1 byte 0~252 byte CRC low | CRC high

Format:
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START No input signal = 10ms

Address(station no.) Communication address: 8-bit binary
Function Function code: 8-bit binary
DATA(n- 1)

Data content:

*Q 1
DATA 0 N*8-bit data, N<8, max 8 bytes

CRC CHK Low CRC check code

CRC CHK High 1.6-b¥t CRC check code is consist of two 8-
bit binary

END No input signal = 10ms

2. Modbus address:

O00H:
01H:
OFH:
10H:

All the Xinje XC series PLC broadcast
Communicate with address 01H PLC.
Communicate with address 15H PLC.
Communicate with address 16H PLC and so on. Up to 254(FEH).

slave stations don’t response.

3. Function and DATA:

Function Function Modbus instruction

code

01H Read coil COLR

02H Read input coil INPR(not support Xinje PLC)
03H Read register REGR

04H Read input register | INRR

05H Write coil COLW

06H Write register REGW

10H Write multi-register [ MRGW

OFH Write multi-coil MCLW

(1) Take 06H function code as example (single register write), and introduce data format.

E.g.: upper computer write data to PLC H0002 (D2).
RTU mode:
Asking format Response format
ID 01H ID 01H
Function code 06H Function code 06H
Register ID 00H Register ID 00H
02H 02H
Data content 13H Data contents 13H
88H 88H
CRC CHECK High | 25H CRC CHECK High 25H
CRC CHECK Low | 5CH CRC CHECK Low 5CH

Explanation:
1. Address is PLC station no.
2. Function code is Modbus-RTU protocol read/write code.

3. Register address is the PLC modbus address, please see chapter 6-2-3.

4. Data content is the value in D2.
5. CRC CHECK High / CRC CHECK Low is high and low bit of CRC check value.
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If 2 pieces of Xinje XD3 series PLC communicate with the other one, write K5000 to D2.
M 0

—M | REGW K1 H0002 K5000 K2 H

MO is trigger condition (Rising edge). If communication fails, the instruction will try twice. If

the third time communication fails, then communication ends.
The relationship between REGW and Modbus RTU protocol (other instructions are the same)

REGW Function code 06H
K1 Station no.

HO0002 Modbus address
K5000 Data contents 1388H
K2 PLC serial port

The complete communication datum are: 01H 06H O00H 02H 13H 88H (system take CRC
checking automatically)

If monitor the serial port2 data by serial port debugging tool, the datum are: 01 06 00 02 13
88 25 5C

Note: The instruction doesn’t distinguish decimal, hex, binary, octal etc. For example,
B10000, K16 and H10 are the same value, so the following instructions are the same.
REGW K1 BI111110100 D1 K2

REGW K1 K500 D1 K2

REGW K1 HIF4 D1 K2

(2) Function code 01H/02H: read coil/read input coil
Eg. Read coil address 6000H (YO0). At this time, YO and Y1 are ON.

RTU mode:

Asking format Response format

Address 01H Address 01H

Function code 01H/02H | Function code 01H/02H

Coil address 60H Byte number 01H
00H

Coil number 00H Data contents 03H
02H

CRC CHECK A3H CRC CHECK Low | 11H

Low

CRC CHECK CBH CRC CHECK High | 89H

High

As the status of YO and Y1 is ON, the data contents are 03H (0000 0011).

(3)Function code 03H: read register
Eg. Read two register starting from03E8H (D1000, D1001).

RTU mode:
Asking format Response format
Address 01H Address 01H
Function code 03H Function code 03H
Register address 03H Byte number 04H
ESH
Register number 00H Data contents 12H
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2EH

02H 04H

ESH

CRC CHECK 44H CRC CHECK Low | 9DH
Low

CRC CHECK 7BH CRC CHECK High | CCH
High

At this time, the data read fromD1000 and D1001 are 122EH (4654) and 04E8H (1256).

(4)Function code 05H: write single coil
Eg. Set on the coil address 6000H (YO0).

RTU mode:
Asking format Response format
Address 01H Address 01H
Function code 05H Function code 05H
Coil address 60H Coil address 60H

00H 00H

Data contents FFH Data contents FFH
(low byte is before | 00H 00H
high byte)
CRC CHECK 92H CRC CHECK Low | 92H
Low
CRC CHECK 3AH CRC CHECK High | 3AH
High

Note: when writing single coil, ON is 00FFH, OFF is 0000H; the low byte is before high
byte for the data contents.

(S)Function code0FH: write multiple coils
Eg. Write 16 coils start from address 6000H (Y0).

RTU mode:

Asking format Response format

Address 01H Address 01H

Function code OFH Function code OFH

Coil address 60H Coil address 60H
00H 00H

Coil number 00H Coilnumber 00H
10H 10H

Byte number 02H - -

Data contents 03H

(low byte is before | 01H

high byte)

CRC CHECK 43H CRC CHECK Low 4AH

Low

CRC CHECK 16H CRC CHECK High 07H

High

The data contents are 0103H, the binary format is 0000 0001 0000 0011, write in
corresponding Y17~Y0, so YO, Y1, Y10 are set ON.
Note: when writing the data contents, the low byte is before the high byte.
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(6)Function code 10H: write multiple registers

Eg. Write 3 registers starting from address 0000H (DO0).

RTU mode:
Asking format Response format
Address 01H Address 01H
Function code 10H Function code 10H
Register address 00H Register address 00H
00H 00H
Register number 00H Register number 00H
03H 03H
Byte number 06H - -
Data contents 00H
01H
00H
02H
00H
03H
CRC CHECK 3AH | CRC CHECK Low 3AH
Low
CRC CHECK 81H CRC CHECK High 81H
High

After executing, the value in DO, D1, D2 are 1, 2, 3.
Note: byte number = register number * 2.

Modbus-ASCII data structure
1. ASCII mode:

For Modbus ASCII(American Standard Code for Information Interchange)mode in serial

links, every 8-bit byte is sent as two ASCII characters. When communication links and

devices do not fit RTU mode timing monitor, we usually use the ASCII mode.

Note: One byte needs two characters, so ASCII mode has lower inefficiency than RTU mode.

E.g.: Byte 0X5B will be encoded as two characters: 0x35 and 0x42(ASCII code 0x35 ="5",

0x42 ="B").

ASCII mode frame check domain: Longitudinal Redundancy Checking (LRC)

ASCII mode frame description:

Start mark | Modbus no. | Function code | data LRC End mark
1 character 0~252*2 2 characters
03A 2 characters | 2 characters characters 2 characters 0x0D | 0xOA
Format:

STX (3AH) Start mark=3AH

Address code high bit Communication position(no):

Address code low bit Consist of 2 ASCII codes

Function code high bit Function code(command):

Function code low bit Consist of 2 ASCII codes

Instruction start ID

Instruction start ID

Instruction start ID

Instruction start ID

Command start bit:
Consist of 4 ASCII codes

Data length

Length from start to end:
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Data length Consist of 4 ASCII codes

Data length

Data length

LRC check high bit LRC check code:

LRC check low bit Consist of 2 ASCII codes

END high bit End mark:

END low bit END Hi=CR(0DH), END Lo=CR(0AH)

2. Communication address:

00H: All Xinje XC series PLC broadcast
01H: Communicate with address 01H PLC.
OFH: Communicate with address 15H PLC.
10H: Communicate with address 16H PLC.
And so on, up to 254(FEH).

slave stations do not response.

3. Function and DATA:
Function | Function Corresponding modbus
code
01H Read coil COLR
02H Read input coil INRR
03H Read register REGR
04H Read input register INRR
05H Write single coil COLW
06H Write single register REGW
10H Write multiple MRGW

registers

OFH Write multiple coils MCLW

Take 06H function code(write single register)as example, and introduce data format(other
functions are similar to this):

E.g.: upper computer write data KS000(H1388) to PLC H0002 (D2).

ASCII mode:

Start mark 3AH
1D 30H
31H
Function code 30H
36H
Register ID high byte 30H
30H
Register ID low byte 30H
32H
Data content high byte 31H
33H
Data content low byte 38H
38H
LRC 35H
43H
End mark 0DH
0AH

301



Description:

1. address is PLC station number.

2. Function code is Modbus-ASCII protocol read/write code.

3. Register ID is the PLC modbus communication ID, please see chapter 7-2-2.

4. Data content is the value in D2.

5. LRC CHECK Low / CRC CHECK High is low and high bit of CRC check value.

If two pieces of Xinje XD3 PLC communicate with each other, write K5000 to D2.

MO
—N | REGW K1 H0002 K5000 K2 }{

MO is trigger condition (rising edge). When Xinje PLC communicates by Modbus, if
communication fails, the instruction will try twice. If the third time communication fails, then
communication ends.

The relationship between REGW and ASCII protocol (other instructions are similar to this):

REGW Function code 06H

Kl Station number

H0002 Modbus ID .

K5000 Data content is 1388H Complete data string: SAH 30H
K2 PLC communication serial port 31H 30H 36H 30H 30H 30H

32H 31H 33H 38H 38H 35H 43H
(system take CRC checking automatically)
If monitor the serial port2 by serial port debugging tool, the datum are: 3AH 30H 31H 30H
36H 30H 30H 30H 32H 31H 33H 38H 38H 35H 43H ODH 0AH
Note: The data does not distinguish decimal, binary, hexadecimal etc. For example, B10000,
K16 and H10 are the same value, so the following instructions are the same.
REGW K1 BI111110100 D1 K2
REGW K1 K500 D1 K2
REGW K1 HIF4 D1 K2

6-2-5 Communication Instructions

Modbus instructions include coil read/write, register read/write; below will introduce the
details.

Instructions in details:

The operand definition in the instruction:

1. Remote communication station and serial port number.

E.g.: one PLC connects 3 inverters. PLC needs to write and read the parameters of inverter.
The inverter station number is 1.2 and 3. So the remote communication number is 1.2 and 3.

2. Remote register/coil start ID number:

Assign remote coil/register number: the start coil/register ID of PLC read and write, it is
normally used with ‘assigned coil/register number’.

E.g.: PLC read Xinje inverter’s output frequency (H2103), output current(H2104), bus

voltage(H2105), then remote register/coil start ID is H2103, assigned coil number is K3.
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3. Local receipt/send coil/register address: Coil/register in PLC used to exchange data with
lower computer.
E.g.: write coil MO: write MO status to assigned address in lower computer

Write register DO: write DO value to assigned address

Read coil M1: read content in lower computer assigned address to M1

Read register D1: read content in lower computer assigned address to D1

4. communication condition:

The preconditions of Modbus communication can be normal open/closed coil and
rising/falling edge. When the open/close coil triggers, Modbus instructions will always be
executed. When the communication between multiple slave stations or the traffic is large,
communication delay may occur. The oscillating coil can be used as triggering condition.
When the rising/falling edge triggers, Modbus instructions will only be executed once, and
only when the next rising/falling edge comes, Modbus instructions will be executed again.

Coil Read [COLR]
1) Summary

Read the specified station’s coil status to the local device;

Coil read [COLR]
16 bits COLR 32 bits -
instruction instruction
Execution Normally ON/OFF coil Suitable XD, XL
condition models
Hardware - Software -
requirement Requirement

2) Operands
Operands | Function Type
S1 Specify the remote communication station no. 16 bits, BIN
S2 Specify the remote coil start address 16 bits, BIN
S3 Specify the coil quantity 16 bits, BIN
D1 Specify the local coil start address bits
D2 Specify the serial port no. 16 bits, BIN

3) Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D|D|D| KH 1] Q[X|Y M|S|T|C| Dn
DD/ D|X|Y|M]|S D| D
S1 oo o | o °
S2 oo o | o °
S3 o e o | o °
D1 o oo |0 0|0
D2 K
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Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM. M includes M, HM, SM; S includes S and HS; T includes T and
HT; C includes C and HC.

Function

N CRCRORORG
%ﬂ%com K1 ‘KSOO‘ K3‘M1 ‘ KZ‘

e Read the coil, Modbus function code 01H.

e Serial port: KO~K5. K0: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

e Operands S3: K1~K2000, the max coil quantity is 2000.

e  When X0 is ON, COLR instruction is executed. When the instruction starts to execute,
the Modbus read and write flag SM 160 (serial port 2) is set on; when the execution is
completed, SM160 (serial port 2) is set OFF. If a communication error occurs and the

number of resend is set, it will be automatically resend. Users can check the relevant
registers to determine the cause of the error. The execution result of Modbus read and
write instructions of serial port 2 is in SD160.

linput coil read [INPR]

1)Summary

Read the specified station’s input coil status to local device.
Input coil read[INPR]
16 bits INPR 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD, XL
condition edge models
Hardware - Software -
requirement requirement

2)Operands
Operands | Function Type
S1 Specify remote communication station no. 16 bits, BIN
S2 Specify remote coil start address number 16 bits, BIN
S3 Specify coil number 16 bits, BIN
D1 Specify start address number of local receipt bit

coils

D2 Specify serial port number 16 bits, BIN
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3)Suitable soft components

Operands Word soft elements Bit soft elements
System Constant | Module System
DIF| T|C|D|D| D|D KH I Q|XY|M|S|T|C| Dn
DD D|X|Y|M]|S D| D m
S1 oo o | o °
S2 oo o | o °
S3 oo o | o °
D1 o0 0o o0 0|0
D2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S

and HS;

T includes T and HT; C includes C and HC.

Function

F{MO—{ G & & @) ey

INPR ‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

Read input coil, Modbus function code is 02H.

Serial port: KO~KS5. KO: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

Operand S3: K1~K2000, max input coil number is 2008.

When X0 is ON, INPR instruction is executed, Modbus read write flag SM160(serial
port2) is set ON, SM160 is set OFF when the execution is completed. If a
communication error occurs and the number of resend is set, it will be automatically
resend. Users can check the relevant registers to determine the cause of the error. The
execution result of Modbus read and write instructions of serial port 2 is in SD160.
This instruction cannot read XINJE PLC input coil.
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Single Coil Write [COLW]

1)Summary

Write local device specified coil to remote station no’s coil.

Single Coil write [COLW]
16 bits COLW 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering Models
Hardware - Software -
Requirement Requirement

2)Operands
Operands | Function Type
D1 Specify remote communication station number 16 bits, BIN
D2 Specify remote coil start address 16 bits, BIN
S1 Specify start address of local coil bit
S2 Specify serial port number 16 bits, BIN

3)Suitable soft components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH I/ Q|X|Y M|S|T|C| Dn
D/ D|D|X|Y|M|S D| D m
D1 ) o | o °
D2 o o o | o °
S1 o o |0 |0 0|0
S2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S

and HS;

T includes T and HT; C includes C and HC.

Function

F{MO—{

ey 0y Gy ()

COLW‘ K1 ‘KSOO‘ M1 ‘ K2 ‘

Write single coil, Modbus function code is 05H.

Serial port: KO~KS5. KO: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

When X0 is ON, COLW instruction is executed, Modbus read write flag
SM160(serial port2) is set ON, SM160 is set OFF when the execution is completed. If
a communication error occurs and the number of resend is set, it will be automatically
resend. Users can check the relevant registers to determine the cause of the error. The
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execution result of Modbus read and write instructions of serial port 2 is in SD160.

[Multiple coils write [MCLW]

1)Summary

Write local device multiple coils to remote station no’s coil.

Multiple coils write [MCLW)]

16 bits MCLW 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement

2)Operands
Operands | Function Type
D1 Specify remote communication station number 16 bits, BIN
D2 Specify remote coil start address 16 bits, BIN
D3 Specify coil number 16 bits, BIN
S1 Specify start address of local coils bit
S2 Specify serial port number 16 bits, BIN

3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DF| T|C|D|D|D|D| KH I Q[X|Y M|S|T|C
DI D|ID|X|Y| M| S D| D
S1 oo | o | o °
S2 oo | o | o °
S3 oo | o | o °
D1 o o o 0|00
D2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function

G @ @) Y &

MCLW‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

F(MO—{

e  Write multiple coils, Modbus function code is OFH.

e Serial port: KO~K5. KO: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:

COMS5(upper extension port 2).
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e Operand D3: max coil number is 1976.
e When X0 is ON, MCLW instruction is executed, Modbus read write flag
SM160(serial port2) is set ON, SM160 is set OFF when the execution is completed. If
a communication error occurs and the number of resend is set, it will be automatically

resend. Users can check the relevant registers to determine the cause of the error. The

execution result of Modbus read and write instructions of serial port 2 is in SD160.

IRegister read [REGR]

1)Summary
Read remote station no’s register to local device.

Register read|REGR]

16 bits REGR 32 bits -

instruction instruction

Execution Normally ON/OFF, edge Suitable XD, XL

Condition triggering models

Hardware - Software -

Requirement Requirement
2)Operands

Operands | Function Type

S1 Specify remote communication station number 16 bits, BIN

S2 Specify remote register start address 16 bits, BIN

S3 Specify register number 16 bits, BIN

D1 Specify start address of local register 16 bits, BIN

D2 Specify serial port number 16 bits, BIN
3)Suitable soft components
Operan Word soft elements Bit soft elements
ds System Consta | Module System

nt
DIF| T|C|D|D|D|D| KH |1|Q|X|Y M|S|T|C| Dn
D D|ID|X|Y|M|S D| D m

S1 o| o | o | o °
S2 [ ] [ [ )
S3 ol o | o | @ °
Dl °
D2 K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Function
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G & & ey (@)

X0
%M—{REGR K1 ‘KSOO‘ K3 ‘ DI ‘ K2 ‘

e Read register, Modbus function code is 03H.
e Serial port: KO~K5. KO0: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

e Operand S3: max register number is 125.
e  When X0 is ON, REGR instruction is executed, Modbus read write flag SM160(serial
port2) is set ON, SM160 is set OFF when the execution is completed. If a
communication error occurs and the number of resend is set, it will be automatically

resend. Users can check the relevant registers to determine the cause of the error. The

execution result of Modbus read and write instructions of serial port 2 is in SD160.

IInput register read [INRR]

1)Summary

Read remote station no’s input register to local device.

Input register read [INRR]

16 bits INRR 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement

2)Operands
Operands | Function Type
S1 Specify remote communication station number 16 bits, BIN
S2 Specify remote register start address 16 bits, BIN
S3 Specify register number 16 bits, BIN
D1 Specify start address of local register 16 bits, BIN
D2 Specify serial port number 16 its, BIN

3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIF|T|C|D|D| D|D KH I Q|X|Y| M|S|T|C| Dn
DD/ D|X|Y|M|S D| D m
S1 o ol o | @ °
S2 [ ] [ [ ®
S3 oo @ ° °
Dl °
D2 K
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Function

INRR ‘ K1 ‘KSOO‘ K3 ‘ DI ‘ K2 ‘

3 & ® ® @ @
.

e Read input register, Modbus function code is 04H.

e Serial port: KO~K5. K0: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

e Operand S3: max register number is 125.

e  When X0 is ON, INRR instruction is executed, Modbus read write flag SM160(serial
port2) is set ON, SM160 is set OFF when the execution is completed. If a
communication error occurs and the number of resend is set, it will be automatically
resend. Users can check the relevant registers to determine the cause of the error. The
execution result of Modbus read and write instructions of serial port 2 is in SD160.

lSingle Register write [ REGW]

1)summary

Write local device register to specified remote station no’s register.
Register write| REGW]
16 bits REGW 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement

2)Operands
Operands | Function Type
D1 Specify remote communication station number 16 bits, BIN
D2 Specify remote register start address 16 bits, BIN
S1 Specify start address of local register 16 bits, BIN
S2 Specify serial port number 16 bits, BIN
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3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH 1] Q| X|Y|M|S|T|C| Dn
DID|D|X|Y|M]|S D| D m

D1 ol o | o ° °
D2 ol o | o ° °
S1 °
S2 K
*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM

includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S HS; T
includes T,HT; C includes C, HC.

Function

F;o_{

(o) () () ()

REGW‘ Kl ‘KSOO‘ DI \ KZ‘

Write register, Modbus function code is 06H.

Serial port: KO~KS5. KO: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

When X0 is ON, REGW instruction is executed, Modbus read write flag
SM160(serial port2) is set ON, SM160 is set OFF when the execution is completed. If
a communication error occurs and the number of resend is set, it will be automatically
resend. Users can check the relevant registers to determine the cause of the error. The
execution result of Modbus read and write instructions of serial port 2 is in SD160.

Multipl

e registers write [MRGW]

1)Summary

Write local device multiple registers to remote station no’s registers.

Multi-register write [MRGW]
16 bits MRGW 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement

2)Operands
Operands | Function Type
D1 Specify remote communication station number 16 bits, BIN
D2 Specify remote register start address 16 bits, BIN
D3 Specify register number 16 bits, BIN
S1 Specify start address of local registers 16 bits, BIN
S2 Specify serial port number 16 bits, BIN
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3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DF|  T|C|D|D|D|D| KH |[I|Q|X|Y M|S|T|C| Dn
DID|D|X|Y|M]|S D| D m
D1 ol o | o | @ °
D2 ol o | o | @ °
D3 ol o | o | @ °
S1 °
S2 K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Function

MRGW‘ K1 ‘KSOO‘ K3 ‘ DI ‘ K2 ‘

y ORONORONO

e  Write multiple registers, Modbus function code is 10H.

e Serial port: KO~K5. K0: COMO (RS232), K1: COM1(RS232), K2: COM2(RS485),
K3: COM3(left extension port), K4: COM4(upper extension port 1), KS5:
COMS5(upper extension port 2).

e Operand D3: the max register number is 123.

e When X0 is ON, MRGW instruction is executed, Modbus read write flag
SM160(serial port2) is set ON, SM160 is set OFF when the execution is completed. If
a communication error occurs and the number of resend is set, it will be automatically
resend. Users can check the relevant registers to determine the cause of the error. The
execution result of Modbus read and write instructions of serial port 2 is in SD160.

6-2-6 Modbus serial port configuration

There are two ways to set Modbus communication parameters: 1. set parameters by
programming software; 2. set parameters by XINJEConfig tool;

1. Set parameters by programming software
When using programming software to configure the parameters of PLC serial port, the
version below V3.4 must use XNET communication mode, and the version above V3.4 can
also use Modbus communication mode (RS232 port).
(1) Use the USB download cable to connect the PLC with the computer. Here the USB
download cable is the HMI download cable, as shown below, the software must
switch to XNet communication mode.
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(2) Open the programming software, click configure/PLC com port settings. It will show
below figure:

| Xinje PLC Program Toal
File Edit Search View Online | Configure | Option Window Help

{—-\.’Nf = Eatl = .|.| PLC Comm Port Settings | . O
j g H x =l |'£I ol Security Settings M (f_/ - I
=i F .E)l - HB”QH ‘I l‘ ‘M‘ ‘|T Expansion Module Settings 1 | >|< Er
Inz sIns Del =Del F5 F&  sF : F12  sF12

= Operand Data List 1
rovect

(3) Click add, it will show two modes, modbus mode and free mode, please select modbus
mode, it will show below figure.
3LCT - Serial Port Set X

-4 PLC Config Add ~| Remove
I/ =1

-[55] Passward | Medbus
i) PLC Serial Por Free
lEl ethernet
Palsa

ol 4GEOX

[0 EtherCAT
-] WBOX

{D} SwstemConfig

Read From PLC Write To PLC Cancel

=24 PLC Config AddissBemove Modbusz Communi cation Farams
.. I,/0 et . <
: Pissword | Comport: Coml s Station Hum: 1 =
~@) PLE Serial For Baudrate: 19200 v Mode: BV v
s E ethernet
e Send Delay

@ Pulse Databits: g v T 3
Lm Midale Checkbits: Even e Rlesponse . 300
r_] D timeout{ms):
F ED Stopbits: 1 ~ Retry Times: 3
ol AGBOX Frame B =
[0 EtherCAT TimeOut {ms) &
I WEOX
@ SystemConfiz notice:Confiz effictive need to reboot FLC

XHET iz configured by the configuration tool

Read From FLC Write To FLC Ju):4 Cancel

Port No.: It refers to Port of PLC, COM1 refers to COM1 (RS232), COM2 refers to COM2
(RS485) or COM2-RS232 (RS485) or COM2-RS485 (RS485), COMS3 refers to COM3 (left
extended ED port), COM4 refers to COM4 (upper extended BD port 1), COMS refers to
COMS (upper extended BD port 2).

The baud rate, data bit, parity bit, stop bit should be same to the communication device.
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Station number: if the PLC is master, the station no. is defaulted 1, if the PLC is slave, it
needs to set different station no.

Two communication modes: RTU, ASCII.

Delay before sending: Waiting time before PLC sends data. In the original XC series PLC, if
the master PLC communicates with the slave PLC, the master PLC sends data to the slave
PLC. If the master PLC sends data to the slave PLC after the first time, and the slave PLC has
not yet had time to receive the data, then the master PLC sends data to the slave PLC again,
which easily leads to the error of the slave PLC; In XD series PLC, it has send delay to solve
the problem. That is, after receiving data from the slave station, it must delay a certain time to
receive the next communication data, so as not to cause the above problems.

Reply overtime (ms): it refers to the time when the PLC can not receive the response after
sending the request andwait for sending again.

Retry times: It refers to the number of times that the PLC can not receive the reply, and each
reply needs a reply timeout time.

(4) After setting, click write to PLC, then cut off the PLC power supply and power on
again to make the settings effective.

Note: V3.4 version and earlier of the XD series of PLC download and upload serial
configuration data must use XNET communication mode, that is, using USB port to
download and upload configuration data. If the following prompt appears, you need to check
whether the serial port parameters you configured are downloaded from the USB port to the
PLC.

Note: Versions V3.4 and above can be configured in Modbus communication mode (RS232
port); Versions V3.4 and below XD series PLC must use X-NET communication mode when
downloading and uloading serial configuration data, that is, downloading and uploading
configuration data through USB port.

2. Set the parameters by using XINJEConfig tool
When using configuration tool XINJEConfig to configure parameters of PLC serial port, the
XINJEConfig tools of V1.6.308 and below must use USB port. The XINJEConfig tool for
V1.6.309 and above can also be configured using RS232 port.
(1) Use the USB download cable to connect the PLC with the computer. Here the USB
download cable is the HMI download cable, as shown below.

(2) Open xinjeconfig tool, click PLC
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~k Welcome to use config tool

File(F) ToolT) Environment(E] Help(H)

5&' PC @ PLC B TouchWin @  4GBox
@ WBox @  ABox @ COBox
On line

(3) Click config/find device:
=k PLCLinkForm —
Findlevice g3drLinlk

LinkFort: Cone3| et
[ ] Find with ID

Device ID: e e =

Find device

(4) Choose the com port connecting PC and PLC, click ok. Click config/single
device/comport.

File [ Config | Help
AppointDevice
FindDevice *
| SingleDevice v || Comport
LocalMachine 3 Route
EthPort

315



(5) It will show below window.

MODBUS

ChoosePHY R5232

A ! | il i SendDelay ii—_| ms

Mote-Corfigration will take effect @ RTU 1 AsCh
after the power is re-up

Serial port: KO ~ K5. Port0 (RS232), Portl (RS232), Port2 (RS485) or Port2-RS232 (RS232)
or Port2-RS485 (RS485), Port3 (left extension port), Port4 (upper extension port 1), Port5

(upper extension port 2).
Here, we can set the communication mode and parameters of each communication port.

(6) When the com port parameters setting is completed, click writeconfig. It will show “write

configuration success” message.

Write configration success!

(7) Close XINJEConfig tool, cut the PLC power and power on again to make the settings

effective.
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6-2-7 Modbus Communication application

There are two wiring methods:
232 wiring methods

COM2™ diagram

4: RxD y
5. TxD | 304
W, \g o0 ®
8: GND \ =
&QEE______;;:
Mini Din 8 Pins port
Note:

1. COM2 with *1 only show the RS232 pins.

2. XD/XL series PLC, RS232 do not support full-duplex, so it can only communicate in
single direction.

3. RS232 communication distance is short (about 13m); RS485 is suitable for longer distance.

485 wiring methods
A twisted-pair cable "
B B

Connect all A terminals, connect all B terminals. A is RS485+, B is RS485-.

Application: One xinje XD3 series PLC controls 3 XC series PLCs, slave PLCs follow the
master’s action. (Master PLC YO0 ON, then slave PLC Y0 ON; Master PLC Y0 OFF, then
slave PLC Y0 OFF) Precondition: on-off of Y0 makes communication have enough time to
react. Also three slave PLCs can be not that synchronous (not fully synchronous).

Method 1 usual program

Y0
—N | COLW K1 H4800 YO K2 ——

Y0 | COLW K2 H4800 YO K2 |—
—
| COLW K3 H4800 YO K2 |
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The program takes serial port 2 as example, so corresponding communication flag is the serial
port 2’s. About other serial port, please refer to appendix 1. Serial port, please refer to
appendix 1.

Method 2 use broadcasting function:

Yo PLCI
—N [ COLW KO H4800 YO K2 |-

YO .. .
Broadcast station is 0, all the slaves will response but not reply.

Broadcast cannot read.

When master YO status changes, it broadcasts the status to all the slaves. The synchronization
of three PLCs is better than method 1.

6-2-8 Application
Example 1:

Following are the programs for reading and writing Modbus communication between 1
master station and 3 slave stations.

Program operation:
(1) Write master PLC YO~Y 11 status to slave PLC 2 YO~Y11
(2) Read slave PLC 2 YO~Y11 to master PLC M10~M19
(3) Write master PLC D10~D19 to slave PLC 2 D10~D19
(4) Read slave PLC 2 D10~D19 to master PLC D20~D29
(5) So as slave PLC 3 and 4

The following is a comparison of XC and XD series Modbus-RTU communication programs
for reference. The communication programs in XC series are as follows:
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MOV K2 D100 k

X0 SO
—it (S)
S0 MO

1 (S)
\—{ MOV HAO DYO0 F

MO
—H—{ MCLW D100 K24576 K10 YO K2 P
MO M8138 S1
— i (S)
MO
( R)

S1 M1
- (S)
M1
—H—{ COLR D100 K24576 K10 M10 K2 F
Ml M8138 S2
— i (S)
Ml
( R)

4{

MOV KO0 DYO0 k

2 ‘
- | FMOV K1 DI0 K10 k
M2
( S AY
M2 \ )
—H—{ MRGW D100 K10 K10 D10 K2 F
M2 M8138 S3
— i (S)
M2
( R )
STLE
S3 M3
1} (S)

M3
H% REGR D100 K10 KI0 D20 K2 %

M3 M8138
—f fi

}FMOV KO D10 K10 P

— INC D100 =

S0
(S
M3
( R

~

~

STLE
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//send station no.2 to D100,
execute the process SO

//set ONY0~Y11 of master station,
write the master status to YO~Y11
of slave PLC 2, 3, 4. Enter process
S1 when the communication
succeeded.

//read the YO~Y11 of slave PLC 2,
3, 4 to master PLC M10~M19.
Reset master PLC YO~Y11 and
enter process S2 after the
communication is successful.

/fwrite 1 to master PLC D10~D19,
write the master PLC D10~D19 to
D10~D19 of slave PLC 2, 3, 4.
Enter process S3 when the
communication is successful.

//read the D10~D19 of slave PLC
2, 3, 4 to master PLC D20~D29,
reset D10~D19 after the
communication is successful, then
the station no. is added 1, process
S0 is executed, cycle.



Modbus-RTU instruction processing mode has changed. Users can write Modbus-RTU
instructions directly in user programs. Protocol stack will queue Modbus-RTU

communication requests. Communication is another task. In the main program, users can

write multiple Modbus-RTU communication instructions together and trigger them at the

same time through the same triggering condition. PLC will trigger these communications.
Instructions are queued according to the protocol station by Modbus-RTU, which will not

cause communication errors when multiple communication instructions are executed at the

same time as the original XC series PLC.

XD series program:

M200

—

M201
—

\
| MOV H3FF DY0 %

4{ FMOV K1 D10 KIO %

MO

\
| MOV HO DY0 %

4{ FMOV KO D10 K10 %

} MCLW K2 K24576 K10 YO K2 %

| COLR K2 K24576 K10 MI0 K2 |
| MRGW K2 K10 K10 D10 K2 | —
—— REGR K2 K10 K10 D20 K2 |
——— MCLW K3 K24576 K10 Y0 K2 |—
| COLR K3 K24576 K10 M20 K2 |
———  MRGW K3 K10 K10 D10 K2 | —
| REGR K3 K10 KI0 D30 K2 |

4{ REGR K4 K10 K10 D40 K2 %
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//at the rising edge of M200, set
ON the master PLC YO~Y11,
D10~D19 are set to 1, at the
rising edge of M201, set OFF
Y0~Y11 of master PLC, reset
D10~D19.

//write the YO~Y 11 of master
PLC to YO~Y11 of slave PLC
2, read the YO~Y11 of slave
PLC 2 to M10~M19 of master
PLC. Write the D10~D19 of
master PLC to D10~D19 of
slave PLC 2. Read the
D20~D29 of slave PLC 2 to
D20~D29 of master PLC.



6-3 Free communication

6-3-1 Free communication mode

Free format communication is data transmission in the form of data blocks, limited by the

PLC cache, the maximum amount of data sent each time is 256 bytes.

The so-called free communication, i.e. custom protocol communication, now many intelligent

devices on the market support RS232 or RS485 communication, but the protocols used by

various products are different, such as: Xinje PLC uses standard Modbus-RTU protocol, some

temperature controller manufacturers use custom protocols; if using Xinje PLC to

communicate with temperature controller, it is necessary to use free communication to send

data in full accordance with the protocol of the instrument manufacturer, so as to

communicate.

Prerequisites for free communication:

1.

COMO(RS232), COMI1(RS232), COMZ2(RS485) or COM2-RS232(RS232) or
COM2-RS485(RS485), COM3(left extension port), COM4(upper extension port 1),
COM5(upper extension port 2) all support free communication. As the free
communication needs to change the communication parameters, COMI1 is not
recommended.

Baud rate: 300bps~3Mbps, 4.5Mbps~9Mbps (special model supported)

The data format must be the same as the lower device settings. There are several
options as follows:

Data bit: 5 bits (special model supported), 6 bits (special model supported), 7 bits, 8
bits, 9 bits.

Parity bit: none, odd parity, even parity, empty, mask

Stop bit: 1 bit, 1.5 bit, 2 bits

Starter: 1 byte, terminator: 1 byte

Users can set a start/termination character. After setting the start/termination character,
PLC automatically adds the start/termination character when sending data, and
automatically removes the start/termination character when receiving data.

In fact, the initiator and terminator can be regarded as the data frame head and end in
the protocol. Therefore, if the lower device communication has start and termination
character, it can be set in the software or written in the protocol.

Communication mode: 8 bits,16 bits

When 8-bit buffer is selected for communication, the high bytes of registers are
invalid. PLC only uses the low bytes of registers to send and receive data.

When 16-bit buffer is selected for communication, the PLC will send all the data of
the register, and send low-byte data first, then high-byte data.

When it is necessary to transfer low bytes and high bytes of one 16-bit register to
another 16-bit register, 16-bit buffers must be selected for communication, and the
number of communication bytes is 2. When the value stored in a 16-bit register
occupies only low bytes, we can choose 8-bit buffer to communicate. The number of
communication bytes is 1. Usually when we communicate, the data will not exceed
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the low byte of a register (HFF), so we only need to use the default 8-bit buffer in the
software to communicate.

6. Timeout: frame timeout (ms), reply timeout (ms)
Frame: A data string.
Frame timeout: refers to the time interval between two frames of data received by the
PLC, which ensures that the PLC can distinguish the end time of receiving a frame. It
is usually used to judge whether a frame of data in PLC has been received or not.
When the interval between two frames of data is longer than the frame time-out, it
means the end of one frame of communication data.
Reply timeout: refers to the time when the PLC can not receive the response after
sending the request, waiting for the resend. If the response time is set to exceed 300
ms, when default communicating, the PLC waits 300ms for the other party to respond.
If the response time is not received, the request will be sent again.
If you want to shorten the communication time, you can adjust the above two
parameters according to the size of baud rate.

6-3-2 Serial port configuration

(1)Use the USB download cable to connect the PLC with the computer. Here the USB
download cable is the HMI download cable, as shown below, the software must switch to
XNet communication mode.

(2)Open the programming software, click configure/PLC comm port settings. It will show
below figure:

Il Xinje PLC Program Taal
Fle Edit Search View Online | Configure | Option Window Help

e . Em -_| PLC Comm Port Settings |r| o N
' 3 =
j :? H 3‘ j |__,J 1 Security Settings 4 <’/ b I
o A L:.Enl il HP';[H ‘I l— ‘M— ‘|T Expansion Module Settings - | X Er
Inz =zInz Del =Del FG F&  sF : F12  sF12
: Operand Data List
rolect

(3)Click add, it will show two modes, modbus mode and free mode, please select free mode, it

will show below figure.
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PLC1 - Serial Port Set X

-4 PLC Config Add ~| Remove
Madbus
| Free
Read From FLC Yrite To PLC 0K Cancel
*
Add = Remove Free Communication Params
- Fran
: Comport: COREL 70 timeoutims): 3
: Eesponse
Bandrate: 19200bps e Oy 300
Tatabits: 5] o |:| Bezin Ox0
Checkbits: Even w [ End Char: (0
Stopbits: 1 ~  Buffer bit: gbits B
notice:Config effictive need to reboot PLC
¥HET is confizured by the confizuration tool

Fead From FLC Write To FLC 0K ] Cancel

Port No.: It refers to Port of PLC, COM1 refers to COM1 (RS232), COM2 refers to COM?2
(RS485) or COM2-RS232 (RS485) or COM2-RS485 (RS485), COM3 refers to COM3 (left
extended ED port), COM4 refers to COM4 (upper extended BD port 1), COMS refers to
COMS (upper extended BD port 2).

Frame timeout (ms): It refers to the time interval between two frames of data sent by PLC,
which ensures that the receiver distinguishes the end time of receiving a frame.

Response timeout (ms): refers to the time when the PLC can not receive the response after
sending the request, waiting for the resend.

Other serial parameters can be set according to the parameters of the lower device.

(4)After setting, click write to PLC, then cut off the PLC power supply and power on again to
make the settings effective.

Note: Versions V3.4 and above can be configured in Modbus communication mode (RS232
port); Versions V3.4 and below XD series PLC must use X-NET communication mode when
downloading and uloading serial configuration data, that is, downloading and uploading
configuration data through USB port.
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6-3-3 Suitable occasion

When does free communication need to be used?

As an example, the situation described in the above section is that XINJE PLC communicates
with the temperature control instrument, and the instrument uses its own communication
protocol, which stipulates that the reading temperature should be sent four characters: "R",
"T", "CR". Each character has the following meanings:

Character Meaning

: Data start

R Read

T temperature
CR Enter, data end

PLC needs to send the ASCII code of the above characters to the instrument in order to read
the current temperature value measured by the instrument. The ASCII code values
(hexadecimal) of each character can be obtained by querying the ASCII code table.

Character ASCII code value
: 3A
R 52
T 54
CR 0D

Obviously, according to the situation described above, using MODBUS instructions can not
communicate, at this time you need to use free communication. Detailed usage will be used as
an example to program the sample program in later chapters.

6-3-4 Free communication instruction

| Send data [SEND]

1)Summary
Write the local data to specified remote station address.

Send data [SEND]

16 bits SEND 32 bits -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3 and higher version Software V3.2.2 and higher version
2)Operand

Operands | Function Type

S1 Local data starting address 16 bits, BIN

S2 Send byte number 16 bits, BIN

n Communication port no. 16 bits, BIN
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3) Suitable soft component

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH 11 Q|X|Y|M|S|T|C| Dn
DID|D|X|Y|M]|S D| D m
S1 oo | o | @
S2 oo | o | @ °
n ° K
*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM

includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Function and action

OIC)

n
HL{ SEND | DI0 | DI00 | K2 |

Data sending instructions, M0's rising edge sends data once.

Communication port. Range: KO ~ K5. K0: COMO (RS232), K1: COM1(RS232), K2:
COM2(RS485), K3: COM3(left extension port), K4: COM4(upper extension port 1), K5:
COMS5(upper extension port 2).

In the process of data transmission, the "sending" flag SM162 (communication port 2)

v |
SM162 |
ffffffffff ffffffffff G

When the buffer number is 8 bits, only low-byte data is sent, so D100 = the number
of registers sent, for example, to send low-byte data in D10-D17, D100 should be set
to 8.

When the buffer number is16 bits, high and low byte data will be sent, so D100 = the
number of registers sent * 2. For example, when sending high and low byte data in
D10-D17, D100 should be set to 16, and when sending, low byte will be before the
high byte.

1S set on.
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| Receive data [RCV]

1) Summary
Write the specified remote station no’s data to local device.

Send data [RCV]

16 bits RCV 32 bits -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3 and higher version Software V3.2.2 and higher version
2)Operands

Operands | Function Type

S1 Local data starting address 16 bits, BIN

S2 Receivebyte number or soft component address 16 bits, BIN

n Communication port no. 16 bits, BIN

3)Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH 1] Q|X|Y|M|S|T|C| Dn
D|ID|ID|X|Y|M|S D| D m
S1 o/ o | o | o
S2 o o | o | @ °
n ° K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Function and action

n
1 Rcv | D20 | D200 | K2

Hl OO

e Data receiving instructions, M1's rising edge receives data once.

e Communication port. Range: KO ~ K5. K0: COMO0 (RS232), K1: COM1(RS232), K2:
COM2(RS485), K3: COM3(left extension port), K4: COM4(upper extension port 1), K5:
COMS5(upper extension port 2).

o After receiving the data, the "received" flag SM163 (communication port 2) is set on.
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w ]
Set OFF

SM163 \ manally

Receive

e  When the buffer number is 8 bits, the received data is only stored in low bytes, so
D200 = the number of bytes to be received * 2, for example, to receive 8 bytes of data,
stored in the low bytes of the eight registers D20-D27 in turn, at this time, D200
should be set to 8.

e  When the buffer number is 16 bits, the received data is stored in a complete register,
so D200 = the number of bytes to be received, for example, to receive 16 bytes of
data, stored in the four registers of D100-D107 in turn, at this time, D200 should be
set to 16. And when receiving, low bytes are before high bytes.

| Release serial port[RCVST]

1)Summary
Release the specified serial port.

Release serial port[RCVST]

16 bits RCVST 32 bits -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3 and higher version Software V3.2.2 and higher version
2)Operand

Operand | Function Type

n Communication port no. 16 bits, BIN

3)Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH 1] Q[X|Y|M|S|T|C| Dn
DIDID|X|Y|M|S D| D m
n ° K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.
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Function and action

HL{ RCVST | K2 |

n

Release serial port instructions, MO's rising edge execute once.

Communication port. Range: KO ~ K5. K0: COMO0 (RS232), K1: COM1(RS232), K2:
COM2(RS485), K3: COM3(left extension port), K4: COM4(upper extension port 1), K5:
COMS5(upper extension port 2).

When releasing the serial port, the "received" flag SM163(communication port 2) is
set OFF.

For free communication, if there is no timeout or the timeout time is set too long, the
occupied serial port resources can be released immediately through RCVST
instructions for other communication operations.

MO [

SM163 | |

Receive

6-3-5 Free communication example

Example 1: In chapter 6-3-3, we give an example of communication between Xinje PLC and

temperature control instrument when explaining why to use free communication. Here is an

example.

Operation steps:

1. Connect the hardware first. Here we use the serial port 2 of the PLC to communicate, that
is, 485 + on the instrument is connected to A of the output port of the PLC, and 485- on the
instrument is connected to B of the output port of the PLC.

2. Set the serial port parameters of PLC according to the communication parameters of

temperature control instrument. The parameters are set as follows. After setting the

parameters, the power can be restarted.
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=24 PLC Config R R Free Communication Params

1] 170 £ : —_—
- Compott: | COM2 v tm{ms}: o
@ PLC Serial Port -
¥ cthemet Baudrate: | 19200bps v Heseomse - [g
@ “in L | timeout{ms):
-~ Maodule Diatabits: '3 vi |:| Begin char: 0
..ol BD = -
~{EQ ED Checkbits: | Even v|[] EndChar: @D
- 1| 4GEOX B
ﬁ ﬁgerCAT Stophits: .'I V] Buffer bit: :ij v
-5 WBOX

natice:Corfig effictive need to reboat PLC

XMET is configured by the configuration tool

' Read From PLC | | Wite ToPLC | 0K | Cancel |

3. make the program according to the descriptions in chapter 6-3-3.
Read temperature: “:”*“R™T”*“CR”

€07 e data start
“R” —emmmmmmeee e read
B temperature
“CR” —=mmmmmmmee enter, data end
Program:
MO
[
—m | MOV H3A DO H
Read 0
switch IDO: “: 7 ascii code
— MOV H52 DI H
0
Dl: “R” ascii code
— MOV H54 D2 H
0
D2:  “T” asciicode
= MOV HOD D3 H
0
D1: “CR” ascii code
L1 SEND D0 K4 K2
) 0
MO SMI162 DO:  “:” asciicode
—| I Lu [ RcV D0 K4 K2
Read Port 2 R$232 DI10: Receive starting 0
switch sending flag register

When trying to communicate between PLC and other intelligent devices, it is suggested to use
serial debugging tool to determine the data format of communication, that is, protocol. The
advantages of this method are: the serial debugging tool is easy to modify and flexible to use;
after the serial debugging tool determines that communication can be successful, the PLC
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program is written according to the data format obtained, which is often twice the result with
half the effort.

In fact, Modbus-RTU protocol can be regarded as a special kind of free protocol. The
relationship between them is similar to ellipse and circle. We can try to use free format to
realize the function of Modbus instruction.

Example 2: The values of the five registers of a XD3 PLC are sent to the D1-D5 of another
XDM PLC.

If the user understands the Modbus communication, he can use the Modbus-RTU
communication mode to do so, as long as he writes a "write multiple register instructions
(MRGW)" in the host. Here we do it in free communication mode.

Operation steps:

1. Connect the hardware first. Here we use the serial port 2 of the PLC to communicate, that
is, connect A of the two PLC, and connect B of the two PLC.

2. Set the same serial port parameters of the two PLC. The parameters are set as follows.
After setting the parameters, the power can be restarted.

=-23 PLC Config R R Free Commurication Params
1] 170 = :
S Puewod | [P  Corpor: oMz V| P o
@ PLC Seral Port e -t
~® ethemet Baudrate:  |19200bps v | [oPOmse
@ “in | ) | timeout{ms):
-~ Module Datahbits: 3 V. [] Begin char: 1)
{em] BD ]

% ED Checkbits: 'Even | [ ] End Char: (0
- | AGE0X >
g& ﬁgerCAT Stopbits: |1 v| Bufferbit: 161 v
& WEBOX

natice:Corfig effictive need to reboat PLC

XMET is configured by the configuration tool

' Read From PLC | | Wike To PLC | | Cancel

3. XD3 program:

SM2

i

MOV HI1122 HDI
4366

MOV  H3344 HD2
13124

MOV  H5566 HD3
21862

MOV H7788 HD4
30600

MOV  H99AA HDS5
SM13 -26198

*m | SEND HDI KI0 K2

4386

T 1 T

T 1T T T
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XDM program:

SMO

H

| RCV DI

K10

17

=

Sometimes the data of user communication is stored in multiple registers in the form of

ASCII code. Users need to take this value out, store it in a register and display it on the HMI.

Customers often consider using HEX (ASCII to hexadecimal) instructions to achieve it. But

HEX instructions are difficult to use and understand. Often, we will not use this instruction to

complete it. The relationship between values can be found by ASCII code comparison table.

ASCII code table:

ASCII Control ASCII Control ASCII Control ASCII Control
value character | value character | value character | value character
0 NUT 32 (space) 64 @ 96 )

1 SOH 33 ! 65 A 97 a
2 STX 34 ” 66 B 98 b
3 ETX 35 # 67 C 99 c
4 EOT 36 $ 68 D 100 d
5 ENQ 37 % 69 E 101 e
6 ACK 38 & 70 F 102 f
7 BEL 39 ’ 71 G 103 g
8 BS 40 ( 72 H 104 h
9 HT 41 ) 73 I 105 i
10 LF 42 * 74 J 106 J
11 VT 43 + 75 K 107 k
12 FF 44 , 76 L 108 1
13 CR 45 - 77 M 109 m
14 SO 46 o 78 N 110 n
15 SI 47 / 79 O 111 0
16 DLE 48 0 80 P 112 p
17 DC1 49 1 81 Q 113 q
18 DC2 50 2 82 R 114 r
19 DC3 51 3 83 S 115 S
20 DC4 52 4 84 T 116 t
21 NAK 53 5 85 U 117 u
22 SYN 54 6 86 \Y 118 v
23 TB 55 7 87 \\ 119 W
24 CAN 56 8 88 X 120 X
25 EM 57 9 89 Y 121 y
26 SUB 58 90 Z 122 z
27 ESC 59 91 [ 123 {
28 FS 60 92 \ 124 |
29 GS 61 = 93 ] 125 }
30 RS 62 > 94 A 126 ~
31 US 63 ? 95 — 127 DEL

331




Example 3: A pressure controller communicates with PLC in free communication mode to
realize data acquisition. The value displayed on the pressure controller is -0.7814 MPa. The
value collected by PLC is stored from D0, and seven registers are stored in turn. However, the
value of the seven registers combination needs to be taken out and stored in D46 in the form
of decimal.

Through the data monitoring of PLC, ASCII codes in DO~D6 registers can be monitored as
follows:

PLO1-BTE IS

H’;E% o7 - % | v |m s [an|T |ET|cC W |H N | H|NC|D | SDID|QD MO |NSD|FD | SPD | SEM |

+0 +1 +2 +3 +4 45 +6 47 +8 +9 ~
» oo - 0 . 7 g 1 +

D40 ¥

L aohl ot teEml RS o

Switch to decimal format and show as below:

FLCI- BB IRE

EH‘Eﬁ-DT 'IXI‘I\M|S|SM\T\ETIE|HM\HS\H[|}{E|HSE\D|Su|1u\qn\}m|}5ﬂ\Fu|SFu|SEMJ
+0 +1 +2 +3 +4 +5 16 ) g T &
| 3 o] a5 a5 a5 s g e = D m :
DD i [ 0 | 0 i . 0 i . i i i 0
D20 bl 0 0 i 0 i i i 0 0
D30 0 il 0 i i i i i il 0
il 8 . ] 0 0 0 0 0 1 0 1 [

[Loztel |2mm isetel FRS Ao |

By comparing the relationship between ASCII codes and decimal values, we can find the rule
that there 1s 48 difference between ASCII codes in D1, D3, D4, D5, D6 and decimal values.
The final decimal values are obtained by subtracting the values in registers by K48 and
multiplying by 10. The formula is as follows:
D46=(D1-48)*1+(D3-48)*0.1+(D4-48)*0.01+(D5-48)*0.001+(D6-48)*0.0001

DO is a symbol bit. Looking up the table, we know that when DO = K45, it represents a
negative value; when DO = K43, it represents a positive value.

The ladder diagram is as follows:
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i

K45

| SUB

D1

K48 DI0

48 0

—|  SUB

D3

K48 DI2

55 0

—] SUB

D4

K48 Dl4

56 0

— SUB

D5

K48 Dl6

49 0

D6

K48 DI8

52 0

— FLT

D10 D10

—\ FLT

D12 D12

- FLT

D14 D14

—| FLT

Dle Dle

FLT

D18 D18

0 4

—‘ EMUL D12 K0.1 D20

7 07

—‘ EMUL D14 Ko0.01 D24

8 008

4{ EMUL Dl6 KO0.001 D28

1 0001

—{ EMUL DI8 K0.0001 D32

4 0.0004

—| EADD DI0 D20 D40

0

0.7 07

—|  EADD

D40

D24 D42

0.7

0.08 0.78

—| EADD

D42

T - T [ T T T T T * T [ T T T T T

D28 D44

0.78

0.001 0.781

—| EADD

D44

D32 D46

o

0.781

0.0004 0.7814

K43

D46

K-1 DI0O |[—

0.7814 -0.7814
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6-4 Communication flag and register

Communication flag

Serial Register address | Function Explanation
port
SM140 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
COMO set OFF
SM142 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM143 Free communication received | When receiving a frame of data
flag or receiving data timeout, set
ON.
Require user program to set OFF
SM150 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
set OFF
COM1 | SM152 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM153 Free communication received | When receiving a frame of data
flag or receiving data timeout, set
ON.
Require user program to set OFF
SM160 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
set OFF
COM2 | SM162 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM163 Free communication received | When receiving a frame of data
flag or receiving data timeout, set
ON.
Require user program to set OFF
COM3 | SM170 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
set OFF
SM172 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM173 Free communication received | When receiving a frame of data

flag

or receiving data timeout, set
ON.
Require user program to set OFF
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COM4 | SM180 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
set OFF
SM182 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM183 Free communication received | When receiving a frame of data
flag or receiving data timeout, set
ON.
Require user program to set OFF
COMS | SM190 Modbusread-write When the instruction starts to
instruction execution flag execute, set ON
When execution is completed,
set OFF
SM192 Free communication sending | When the instruction starts to
flag execute, set ON
When execution is completed,
set OFF
SM193 Free communication received | When receiving a frame of data

flag

or receiving data timeout, set
ON.
Require user program to set OFF

Communication registers

No

Function

Explanation

COMO

SD140

Modbusread and write 0:

correct

instruction execution result | 100: receive error

101: receive timeout

180: CRC error

181: LRC error

182: station number error
183: send buffer overflow
400: function code error
401: address error

402: length error

403: data error

404: slave station busy
405: memory error (erase FLASH)

SD141

X-Net communication
result

. correct

: communication timeout
: memory error

: receive CRC error

SD142

Free communication
sending result

A OWND —=O

. correct
10: free communication buffer

overflow

SD143

Free communication 0:

correct

receiving result 410: send data length overflow

411: receive data short
412: receive data long
413: receive error
414: receive timeout
415: no start symbol
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416: no end symbol

free communication
receiving data number

Count as byte, not include start
symbol and end symbol

COM1

Modbusread and write
instruction execution result

0: correct

100: receive error

101: receive timeout

180: CRC error

181: LRC error

182: station number error
183: send buffer overflow
400: function code error
401: address error

402: length error

403: data error

404: slave station busy
405: memory error (erase FLASH)

SD151

X-Net communication
result

. correct

: communication timeout
: memory error

: receive CRC error

SD152

Free communication
sending result

. correct
10: free communication buffer
overflow

A OIWND — O

SD153

Free communication
receiving result

0: correct

410: send data length overflow
411: receive data short

412: receive data long

413: receive error

414: receive timeout

415: no start symbol

416: no end symbol

free communication
receiving data number

Count as byte, not include start
symbol and end symbol

COM2

Modbusread and write
instruction execution result

0: correct

100: receive error

101: receive timeout

180: CRC error

181: LRC error

182: station number error
183: send buffer overflow
400: function code error
401: address error

402: length error

403: data error

404: slave station busy
405: memory error (erase FLASH)

SD161

X-Net communication
result

0: correct
1: communication timeout
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2: memory error
3: receive CRC error

SD162 Free communication 0: correct
sending result 410: free communication buffer
overflow
SD163 Free communication 0: correct
receiving result 410: send data length overflow
411: receive data short
412: receive data long
413: receive error
414: receive timeout
415: no start symbol
416: no end symbol
SD164 free communication Count as byte, not include start
receiving data number symbol and end symbol
SD169
COM3 | SD170~SD179
COM4 | SD180~SD189
COMS5 | SD190~SD199
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6-5 Read write serial port parameters

In addition to modifying communication parameters through serial configuration panel, it can
also be realized by reading instruction [CFGCR] of serial parameters and writing instruction
[CFGCW] of serial parameters.

6-5-1 Read serial port parameters [CFGCR]

1)Summary
Read the serial port parameters to local specified registers.

Read serial port parameters| CFGCR]

16-bit CFGCR 32-bit -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | - Software V3.4 and higher version
2)Operands

Operands | Function Type

D Local register starting address 16-bit, BIN

S1 Read serial port parameters number 16-bit, BIN

S2 Serial port no. 16-bit, BIN

3)Suitable soft component

Operands Word soft elements Bit soft elements
System Constant | Module System
D FD | TD | CD | DX | DY | DM | DS KH | ID|{QD[X|Y|M|[S|T|C| Dam
D °
S1 o o °
S2 ° K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Function and action

) ® ®
}—m—{CGFCR HDO | K8 | K2 |

e Operator S1: The number of registers used to read serial parameters is generally 8
(XD5SE/XDME series is 9).

e Operator S2: Serial port range: KO ~ K5. KO: COMO, K1: COM1, K2: COM2 or
COM2-RS232 or COM2-RS485, K3: COM3, K4: COM4, K5: COMS.

o Read 8 parameters of serial port 2 to HDO~HD7. See sections 6-5-3 for the names and

definitions of specific parameters.
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6-5-2 Write serial port parameters [CFGCW]

1)Summary
Write the local specified register value to specific serial port.

Write serial port parameters| CFGCW]

16-bit CFGCW 32-bit -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | - Software V3.4 and higher version
2)Operand

Operands | Function Type

S1 Local register starting address 16-bit, BIN

S2 Write serial port parameters number 16-bit, BIN

S3 Serial port no. 16-bit, BIN

3)Suitable soft component

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DI F| T|C|D|D|D|D| KH I Q| X|Y| M|S|T|C| Dn
D|ID|ID|X|Y|M|S D| D m
S1 °
S2 o | o °
S3 ° K

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S, HS; T
includes T, HT; C includes C, HC.

Function and action

. ® ® ®
}—m—{CFGCW HDO | K8 | K2 |

e Operator S2: The number of registers used to write serial parameters is generally 8
(XD5SE/XDME series is 9).

e Operator S3: Serial port range: KO ~ K5. KO: COMO, K1: COM1, K2: COM2 or
COM2-RS232 or COM2-RS485, K3: COM3, K4: COM4, K5: COMS.

e  Write HDO~HD7 parameters to serial port 2. See sections 6-5-3 for the names and

definitions of specific parameters.
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6-5-3 Serial port parameter name and setting

Assuming that HDO-HD 14 corresponds to serial port parameters, the parameter names and

settings represented by registers are shown in the table below.

Para Parameter name and settings

meter | MODBUScom | Free X-NET communication Ethernet

addre | munication(HD | communication OMMS TBN communication(

SS 0=1) (HDO=2) (HDO=3) (HDO=3) HDO=3)

HDO | Network type
1: MODBUS; 2:free; 3:X-NET; 4: MODBU-TCP

HD1 | MODBUS Baud rate refer | Net ID Net ID Net ID
station no. to table 1 0~32767 0~32767 IP address high
1~254 2-byte

HD2 | Transmission Frame format Station no. Station no. Station no.
mode refer to table 2 | 0~100 0~100 IP address low
0: RTU 2-byte
128: ASCII

HD3 | Baud rate refer | Free properties | Physical layer type
to table 1 bit7: 1: PHY_ RS485

1: with start | 2: PHY SOF(Unidirectional Fiber Ring Network)
character 3: PHY OFPP(Optical Fiber Point Network)

0:  no start | 4: PHY RS232

character 5:PHY RS422

bit6: 6: PHY TTL (TTLvoltage network)

1: with end

character

0: no end

character

HD4 | Frame format Start character | Link Layer Type

refer to table 2 0: TBN
1: HDN
2: CCN
3: PPFD
4: PPU
5: Ethernet
HDS5 | retry count End character OMMS Baud rate Subnet mask
0~5 properties refer to table | high 2-byte
128: Supports 1
periodic
communication,
otherwise does
not support

HD6 | Reply timeout Frame timeout | OMMS baud Token Cycle | Subnet mask
0~65535 0~255 rate refer to Time low 2-byte

table 1 1~60000(ms)

HD7 | Delay before Reply timeout | OMMS slave Max station | Gateway
sending 0~65535 (0 is station list number address high 2-
0~255 infinite wait) Each bitofeach | 1~100 byte

byte in the array
indicates whether
the slave station
is accessible (the
master station is
valid, i.e. the

340




station number is

HDS8 | -

1.

Gateway
address low 2-

byte

Note: The table does not contain "buffer digits" in free communication mode, so "buffer
digits" can not be read and written through CFGCR and CFGCW instructions, but can be read
and written using MOV instructions. The address of "buffer digits" is shown in Appendix 3.

Table 1: baud rate

Value | Baud rate Value | Baud rate Value | Baud rate Value | Baud rate
1 300 bps 7 19200 bps 13 256000 bps 19 1000000 bps
2 600 bps 8 28800 bps 14 288000 bps 20 1200000 bps
3 1200 bps 9 38400 bps 15 384000 bps 21 1500000 bps
4 2400 bps 10 57600 bps 16 512000 bps 22 2400000 bps
5 4800 bps 11 115200 bps 17 576000 bps 23 3000000 bps
6 9600 bps 12 192000 bps 18 768000 bps
Table 2: frame format
Stop bit Parity bit Data bit length
Bit7 | Bit6 Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0

00: 1 000: no 000: 5
01:1.5 001: odd 001: 6
10: 2 010: even 010: 7

011: empty 011:8

100: Mask 100: 9
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7 PID Control Function

In this chapter, we mainly introduce the applications of PID instructions for XD, XL series,
including: call the instructions, set the parameters, items to notice, sample programs etc.

7-1 PID Introduction

PID instruction and auto tune function are added into XD/XL series PLC basic units. Via auto
tune method, users can get the best sampling time and PID parameters and improve the
control precision.

PID instruction has brought many facilities to the users.

Output can be data form D, HD, and on-off quantity Y, user can choose them freely when
programming.

Via auto tune, users can get the best sampling time and PID parameters and improve the
control precision.

User can choose positive or negative action via software setting. Positive action is used for
heating control; negative action is used for cooling control.

PID control separates the basic units with the expansions, which improves the flexibility of
this function.

XD/XL series PLC have two methods for auto tune, step response method and critical
oscillation method.

For temperature control object:

Step response method: the PID auto tune will start when current temperature of object
controlled is equal to ambient temperature.

Critical oscillation method: the PID auto tune can start at any temperature.

7-2 Instruction Form

1)Summary
Execute PID control instructions with the data in specified registers.

PID control [PID]

16 bits PID 32 bits -
instruction instruction
Executing Normally ON/normally closed | Suitable XD/XL
condition coil trigger models
Hardware - Software V3.2 or later
requirement requirement

2)Operands
Operands Function Type
S1 set the address of the target value (SV) 16bits, BIN
S2 set the address of the tested value (PV) 16 bits, BIN
S3 set the start address of the control parameters 16 bits, BIN
D the address of the operation result (MV) or output | 16 its, BIN; bit

port
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3)Suitable soft components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
DIF| T|C|D|D|D|D| KH 1] Q[X|Y| M|S|T|C| Dn
DD/ D|X|Y|M]|S D| D m
S1 ) °
S2 o e
S3 o e
D oo o/ oo 0|0

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S and
HS; T includes T and HT; C includes C and HC.

Functions and Action

Gy & (= ()

X0

] PID \ DO \ D10 \ HDO‘ D100
. & ® ®

- PID ‘ DO ‘ D10 ‘ HDO ‘ Y0 ‘

® S3~ S3+ 69 will be occupied by this instruction, so please don’t use them as the common
data registers.

® This instruction executes when each sampling time interval comes.

® For the operation result, data registers are used to store PID output values; the output points
are used to output the occupy duty ratio in the form of ON/OFF.

® PID control rules are shown as below:

P: proportion, I: integral, D: differential

R +
| P
r(t) + e(t y t t
® #Cﬁ) M | 4+,<>L)> antrolled ) >
% A object
» D +

Analog PID control system

e)=r(t)—(t) (1-1)
u(t) = Kp [ e(t) + 1/Ti | e(t)dt + TD de(t)/dt] (1-2)
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Here, e(t) is offset value, r ( t) is the setting value, c (t) is actual output value and the u(t) is
the control value;

In function (1-2), Kp is the proportion coefficient, Ti is the integration time coefficient, and
TD is the differential time coefficient.

The result of the operation:

1. Analog output: digital form of MV = u(t), the default range is 0~4095.

2. Digital output: Y =T * [MV / PID output upper limit]. Y is the outputs activate time
within the control cycle. T is the control cycle, equals to the sampling time. PID output upper
limit default value is 4095.

7-3 Parameters setting

Users can call PID in XDP Pro software directly and set the parameters in the window (see
graph below), for the details please refer to XDP Pro user manual. Users can also write the
parameters into the specified registers by MOV instructions before PID operation.

PID Instruction Parameter Config x

Target Yalue [5¥) DO Measure Value(py) D10 Parameter: HOIO Output: 0

Mode Config

Parameter Config

© Mzl O et © Common Mode () Advanced Mode
Sampling Time : i 2 ms o =
. . 50 =
Proportion Gain (ER): ] =l %
o o5 =
Integration Time(TI): 0 = *100ms
; : ; 0 2
Differential Time(TD}: ] 2| #10ms hd

FID Computation Scope: i Direction Config

4k

O Hezative Movement () Fositive Movement

FID Control Death Band: |p

4k

Nezative Movement Along with the increase
of the meazures definite valus BV,
outputralue MY %i1ll also reduce.

It = usually used in heat up control.

i

1k

Step Response L ,
FPositive Movement:Along with the

FID Contral increase of the measures defill'lite ralue
EY, outputralue MY will alze increasze.
It = usually used in cool contraol.

Parameter Range:HDD — HDE2
100 =

15

1F

Suggestion walnue
Fead From FLC Write To FLC 0K Cancel

Auto tune mode:
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PID Instruction Parameter Config >

Target Value (5¥) DO Measure Value(FV) D10 Farameter: HOO Output: 10

Mode Confiz
© Commen. Mode () advanced Mode

Farameter Config

() Manual © huto
Sampling Time : 0 2| ms I : : D -
50 =
0 =
4095 2
0 &
o T
i % T
PID Computation Scope: 0 5 Direction Config
PID Conmtrol Death Bamd: | = © Wezative Movement () Positive Movement

Hezative Movement:Along with the increase
of the measures definite walue PV,

Self Study Periodic ¥alue: 0 = outputvalue MV will also reduce.

Tt' = usually un=ed in heat up control.
Self Study Method: Step Response S ;
Fositive Movement: Mlong with the

Self Study FID Control Mode: FID Control inerease of the measures defh}ite ralue
= = BV, outputvalne MV will al=o increase.

It' s usually used in cool control.
Orershoot Configz

© Enable Overzhoot () Dizable Overshoot Farameter Range HDO — HODES
100 =

-

15 5

Suggestion ralue
Read From FLC Write To FLC | 0K | Cancel

V3.2 and higher version software can choose auto tune mode: step response or critical
oscillation.

7-3-1 Register and their functions

PID control instruction’s relative parameters 1D, please refer to the below table:

ID Function Description Memo

S3 Sampling time Whatever it is manual or auto 32bits without sign,
mode, all needs to set Unit: ms

S3+2 | Mode setting bit0: 0: negative action;

1: positive action
bit1~bit6 not usable
bit7: 0: manual PID;
1: auto tune PID
bit8: 1: auto tune successful
flag
bit9~bit10: auto tune method
00: step response
01: critical oscillation
bitl1~bit12: not useful
bit13~bit14 auto tune PID mode
(valid in critical oscillation
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mode)
00: PID control
01: PI control
10: P control
bitl5: 0: regular mode;
1: advanced mode;

S3+3 | Proportion Gain (Kp) 0~32767[%]
S3+4 | Integration time (TT) 0~32767[unit: 100ms] 0 is taken as no
integral.
S3+5 | Differential time ( TD) 0~32767[unit: 10ms] 0 is taken as no
differential.
S3+6 | PID operation zone 0~32767 PID adjustment band
width value
S3+7 | Control death zone 0~32767 PID output value
will not change in
death zone
S3+8 | Sampling temperature 0~100[%] Filter the input
filter coefficient sampling
temperature in
advanced mode, 0 is
no input filter
S3+9 | Differential gain( KD) 0~100[%] Only for advanced
mode (normal mode
default value is
50%), 0 is no
differential gain
S3+10 | Upper limit value of 0~32767
output
S3+11 | Lower limit value of 0~32767
output
S3+12 | Change of Unit full scale AD value *(0.3~1%) 16-bit no sign, only
Temperature Corresponds | default value is 10 for step PID
to Change of AD Value
S3+13 | PID auto tune overshoot 0: enable overshoot only for step PID
1: not overshoot(try to reduce
the overshoot)
S3+14 | Current target value Cannot adjust 16-bit no sign, only
adjusting percentage for step PID
every time in auto tune
end transition stage
S3+15 | Number of times only for step PID,
exceeding the target value default value is 15
in auto tune end transition
stage when limiting the
overshoot
S3+16 | PID type and status Bit0~bit1: Internal use

00: manual mode

01: step mode

10: Critical oscillation mode
Bit8:

0: manual control status

1: auto tune end, enter manual
control status

parameters of the
system for
monitoring purposes
only
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S3+17

PID max output

0~32767

Internal use
parameters of the
system for

monitoring purposes

only

S3+18

PID min output

0~32767

Internal use
parameters of the
system for

monitoring purposes

only

S3+19

Last time sampling time

O~sampling time (unit: ms)

16-bit no sign,
Internal use
parameters of the
system for

monitoring purposes

only

S3+20

Actual sampling time
space

The value is around the
sampling time

32-bit no sign,
Internal use
parameters of the
system for

monitoring purposes

only

S3+22

Last time user set target
temperature

The value before changing the
target temperature

Internal use
parameters of the
system for

monitoring purposes

only

S3+23

Parameter is
reserved

The following is the joint address (divided into step setting, critical oscillation setting and

manual control)

Step part (read only parameters, only for monitoring)

S3+24 | Actual sampling space | 0~4294967296 (unit: ms) Internal usage
parameters of the
system

S3+26 | Operating segment of 0: Preparation stage Internal usage

auto-tuning PID 1~2: auto tune parameter parameters of the
collection system
3: calculate PID parameters
S3+28 | Duration of auto-tuning | 0~4294967296 (unit: ms) Internal usage
PID operating parameters of the
parameters system
S3+30 | Real-time accumulation | Clear and recalculate the time Internal usage
of two inflection points | when reaching the inflection parameters of the
point0~4294967296(unit: ms) system

S3+32 | Sampling variation of Sampling difference between two | Internal usage

inflection point inflection points parameters of the
-2147483648~2147483647 system
S3+34 | Sampling interval time | 0~4294967296 (unit: ms) Internal usage
of inflection point EK parameters of the
system
S3+36 | Time from auto-tuning | 0~4294967296 (unit: ms) Internal usage

PID to inflection point

parameters of the
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system

S3+38 | Last sampling -32767~32767 Internal usage
temperature parameters of the
system
S3+39 | The time from auto- -32767~32767 (unit: ms) Internal usage
tuning PID operation to parameters of the
inflection point system
S3+40 | Starting sampling value | -32767~32767 Internal usage
of auto-tuning PID parameters of the
operation system
S3+41 | Number of times at 0~65535 Internal usage
inflection point during parameters of the
auto-tuning system
S3+42 | Useless time 0~4294967296 (unit: ms) Internal usage
parameters of the
system
S3+44 | Stop temperature Temperature at the end of auto- Internal usage
tuning parameters of the
Range:-32767~32767 system
Critical oscillation part (read only parameters, only for monitoring)
S3+24 | PID control mode 0: PID control 16-bit no sign,
1: PI control internal usage
2: P control parameters of the
system
S3+25 | Current auto-tuning 0: Preparation stage 16-bit no sign,
segment 1: start to auto tune internal usage
2~3: auto-tuning parameter parameters of the
collection system
4: calculation of PID parameters
S3+26 | The auto-tuning 0: first peak 16-bit no sign,
temperature is located 1: second peak internal usage
at the number of peaks parameters of the
system
S3+27 | The lowest sampling -32767~32767 Internal usage
temperature parameters of the
system
S3+28 | The highest sampling -32767~32767 Internal usage
temperature parameters of the
system
S3+30 | sampling time of the 0~4294967296 (unit: ms) Internal usage
lowest sampling parameters of the
temperature system
S3+32 | sampling time of the 0~4294967296 (unit: ms) Internal usage
highest sampling parameters of the
temperature system
S3+34 | auto-tuning time 0~4294967296 (unit: ms) Internal usage
cumulative parameters of the
system
Manual control part (read only parameters, only for monitoring)
S3+24 | current target -32767~32767 Internal usage
temperature parameters of the
system
S3+25 | Need to update target 0: no need 16-bit no sign,
temperature 1: need internal usage
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parameters of the
system
S3+26 | Number of times to 0~65535 Internal usage
reach target parameters of the
temperature system
S3+27 | PID upper limit of -32767~32767 Internal usage
operational range parameters of the
system
S3+28 | PID lower limit of -32767~32767 Internal usage
operational range parameters of the
system
S3+30 | High voltage time when | 0~4294967296 (unit: ms) Internal usage
PID uses Y to output parameters of the
system
S3+32 | Sampling temperature The filtered temperature acquired | Floating point,
after last filtering in the last sampling time (the internal usage
input filter constant in the parameters of the
advanced mode needs to be set system
first)
S3+34 | Last temperature Floating point,
deviation internal usage
parameters of the
system
S34+36 | Value of last integral digital value corresponding to Ui | Floating point,
term of the last sampling time internal usage
parameters of the
system
S3+38 | Value of last digital value corresponding to Ud | Floating point,
differential term of the last sampling time internal usage
parameters of the
system
S3+40 | Last PID output Floating point,
internal usage
parameters of the
system

Note: When the auto-tuning mode is changed to manual control, the value in the original

address of S3+24~S3+40 will be overwritten by the value in manual control mode.

7-3-2 Parameters Description

Movement direction:

Positive movement: the output value MV will increase with the increasing of the measured

value PV, usually used for cooling control.

Negative movement: the output value MV will decrease with the increasing of the measured

value PV, usually used for heating control.

Mode setting
Common Mode:

Parameters register range: S3~S3+69, and S3~S3+7 need to be set by users;

S3+8~S3+69 are occupied by system, users can’t use them.
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Advanced Mode
Parameters register range: S3~S3+69, among them S3~S3+7 and S3+8~S3+11 need to be set
by users; S3+16~S3+69 are occupied by system, users can’t use them.

Sample time[S3]

The system samples the current values according to some certain interval and compares them
with the output value. This time interval is the sample time T. There is no requirement for T
during DA output; T should be larger than one PLC scan period during port output. T value
should be chosen among 100~1000 times of PLC scan periods.

PID Operation Zone[S3+6]

PID control is entirely opened at the beginning and close to the target value with the highest
speed(default value is 4095), when it entered into the PID computation range, parameters Kp,
TI, TD will be effective.

See graph below:

output value .
B FID operation area

target value

'

FID open completely

time t

If the target value is 100, PID operation zone is 10, and then the real PID’s operation zone is
from 90~110.

Death Region [S3+7]

If the measured value changed slightly for a long time, and PID control is still in working
mode, then it belongs to meaningless control. Via setting the control death region, we can
overcome this situation. See graph below:
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output wvalue

next value 135

current value 122

last valueizo

time t

Suppose: we see the death region value to be 10. Then in the above graph, the difference is
only 2 comparing the current value with the last value. It will not do PID control; the
difference is 13 (more than death region 10) comparing the current value with the next value,
this difference value is larger than control death region value. it will do the PID control with
135.

7-4 Auto Tune Mode

If users do not know how to set the PID parameters, they can choose auto tune mode which
can find the best control parameters (sampling time, proportion gain Kp, integral time Ti,
differential time TD) automatically.

Auto tune mode is suitable for these controlled objects: temperature, pressure; not suitable for
liquid level and flow.

Auto-tuning is the process of extracting PID parameters. Sometimes auto-tuning can not find
the best parameters at one time. It needs auto-tuning for many times. It is normal that there is
a vibration in the process. After the optimum parameters are found at the end of auto-tuning,
please switch to the manual PID mode. If the control object is unstable in the process of
manual PID, it can not be controlled at a constant target value, which may be caused by the
unsatisfactory adjustment of parameters. It is necessary to re-adjust the parameters of PID to
achieve stable control.

For step response method: Users can set the sampling cycle to be 0 at the beginning of the
auto tune process then modify the value manually in terms of practical needs after the auto
tune process is completed.

For step response method: Before doing auto tune, the system should be under the non-control
steady state. Take the temperature for example: the measured temperature should be the same
to the environment temperature.
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For critical oscillation method: user needs to set the sampling time at the beginning of the
auto tune process. For slow response system, 1000ms. For fast response system, 10-100m:s.

For critical oscillation method: the system can start the auto tune at any state. For object
temperature, the current temperature doesn’t need to be same to ambient temperature.

Two different methods and PID control diagram:
(1) Step response method
Make sure current temperature is equal to ambient temperature

output
A

DO
+DIFF
D
Setting value

DO
-DIFH

(2) Critical oscillation method
The auto tune start temperature can be any value.

Output

A

Do | _ o ______
+DIFF| a
oL/
Setting yalue
DO | o _____

-DIFH

t

To enter the auto tune mode, please set bit7 of (S3+ 2) to be 1 and turn on PID working
condition. If bit8 of (S3+ 2) turn to 1, it means the auto tune is successful.

PID auto tune period value [S3+12]

Set this value in S3+12 during auto tune. This value decides the auto tune performance, in a
general way, set this value to be AD result corresponding to one standard tested unit. The
default value is 10. The suggested setting range: fall-scale AD resultx0.3~1%.

User doesn’t need to change this value. However, if the system is interfered greatly by outside,
this value should be increased modestly to avoid wrong judgment of positive and negative
movement. If this value is too large, the PID control period (sampling time) got from the auto
tune process will be too long. As the result do not set this value too large.
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% 1: If users have no experience, please use the default value 10, set PID sampling time
(control period) to be Omsthen start the auto tune.

PID auto tune overshooting permission setting [S3+13]

If set 0, overshooting is permitted, and the system can study the optimal PID

parameters all the time. But in auto tune process, detected value may be lower or higher than
the target value, safety factor should be considered here.

If set 1, overshooting is not permitted. For these objectives which have strict safety demand
such as pressure vessel. Set [S3+13] to be 1 to prevent from tested value over the target value
seriously.

In the process, if [S3+2] bit8 changes from 0 to 1, it means the auto tune is successful and the
optimal parameters are got; if [S3+2] bit8 keeps 0, when [S3+2] bit7 changes from 1 to O, it
means auto tune is finished, but the parameters are not the best and they need to be modified
by hand.

Every adjustment percent of current target value in auto tune end transition stage
[S3+14]

This parameter is effective only when [S3+13] is 1.

If doing PID control after auto tune, small range of overshooting may be occurred. It is better
to decrease this parameter to control the overshooting. But response delay may occur if this
value is too small. The defaulted value is 100% which means the parameter is not effective.
The recommended range is 50~80%.

Cutline Explanation:

Current target value adjustment percent is 2/3(S3 + 14 = 67%), the original temperature of the
system is 0 °C, target temperature is 100 °C, and the current target temperature adjustment
situation is shown as below:

Next current target value = current target value + (final target value — current target value) x
2/3;

So the changing sequence of current target is 66 °C, 88 °C, 96 °C, 98 °C, 99 °C, 100 °C.

C A
100 Target value
96 Current target 3
88
Current target 2
66 Current target 1
Current system value oot
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Over target value times in auto-tuning end transition stage when limiting the
overshoot[S3+15]

This parameter is valid only when [S3+13] is 1;

If entering into PID control directly after auto tune, small range of overshoot may occur. It is
good to prevent the overshoot if increasing this parameter properly. But it will cause
responselag if this value is too large. The default value is 15 times. The recommended range
is from 5 to 20.

7-5 Advanced Mode

Users can set some parameters in advanced mode in order to get better PID control effect.
Enter into the advanced mode, please set [S3+2] bit 15 to be 1, or set it in the XDP Pro
software.

Input Filter constant [S3+8]
It will smooth the sampling value. The default value is 0%, which means no filter.

Differential Gain[S3+9]

The low pass filtering process will relax the sharp change of the output value. The default
value is 50%; the relaxing effect will be more obviously if increasing this value. Users do not
need to change it.

Upper-limit and lower-limit value [S3+10], [S3+11]
Users can choose the analog output range via setting this value.
Default value: lower-limit output =0

Upper-limit =4095
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7-6 Application outlines

Under the circumstances of continuous output, the system whose effect ability will die down
with the change of the feedback value can do auto tune, such as temperature or pressure. It is
not suitable for flux or liquid level.

Under the condition of overshooting permission, the system will get the optimal PID
parameters from auto tuning.

Under the condition that overshoot not allowed, the PID parameters got from auto tune is up
to the target value, it means that different target value will produce different PID parameters
which are not the optimal parameters of the system and for reference only.

If the auto tune is not available, users can set the PID parameters according to practical
experience. Users need to modify the parameters when debugging. Below are some
experience values of the control system for your reference:

Temperature system: P (%) 2000 ~ 6000, I (minutes) 3 ~ 10, D (minutes) 0.5 ~ 3
Flux system: P (%) 4000 ~ 10000, I (minutes) 0.1 ~ 1

Pressure system: P (%) 3000 ~ 7000, I (minutes) 0.4 ~ 3

Liquid level system: P (%) 2000 ~ 8000, I (minute) 1 ~ 5

7-7 Application

Example 1:
PID control program is shown below:
SMO0
— MOV ID100 D10 | //Move ID100 content into D10
Ml HD2.7
—I} (S) // auto tune mode, or set to autotune mode
M2 after auto tune end
| —
MO // start PID, DO is target value, D10 is the
— PID DO D10 HDO YO [ ’ ’
measured value, from HDO is PID
Ml parameters area; output PID result byYO0
M2
M2 HD2.7 // PID control finish, close auto tune PID
W (R mode
HD2.8 HD09 K M1
} 8 09}:} 0 ( R ) // if auto tune is successful, and overshoot is
permitted, close auto tune control bit, auto
HD2.8 HDO09 K1 tune will finish;

If auto tune turns to be manual mode, and
overshoot is not permitted, close auto
tune control bit.
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Soft element function comments:
HD?2.7: Auto tune bit

HD2.8: Successful flag of auto tune
MO: Normal PID control

M1: Auto tune control

M2: Enter PID control after auto tune

Operation steps:

1. Send the actual temperature to PID collection register

2. Set probably value for P, I, D, sampling period

3. Set ON auto tune control bit M1 to startup PID auto tune

4. M1 will be reset after the auto tune is finished

5. Set ON MO, use the PID parameters getting from auto tune

6. If the PID effect is not good by using the auto tune PID parameters, user can adjust the PID
parameters to get good effect.

Note: This PLC temperature PID control program is applicable to almost all temperature
control projects.

Example 2:

To control the target temperature 60°C in step response mode.
Overshoot is permitted:

1. The target temperature 60°C (600)

2. Parameters setting
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PID Instruction Parameter Config

Target Value (5V) D4500 Measure Value(PV) D2 Parameter: |D4000 |  Output: |0
Parameter Corfig MDdl_E. Corfig )
o (® Common Mode () Advanced Mode
() Manual ®) Auto
Sampling Time : 100 L ms 0 =
= -
4095 |5
PID Computation Scope: 1000 [ Direction Config
PID Control Death Band: 20 - (®) Negative Movement () Positive Movement

Megative Movement:Along with the increase of the

measures definte value PV, outputvalue MY will also
Self Study Periodic Valus: 11 s S

It’s usually used in heat up contral,

Self Study Method: Step Response v
Positive Movement:Along with the increase of the
Self Study PID Corttrol Mode: PIC Carttrol measures definite value PV, outputvalue MY will
also increase.
It's usually used in cool control.
Cwershoot Corfig
(® Eriable Overshoot () Disable Overshoot Parameter Range:D4000 - D406

100

1 F

o
ik

Suggestion value

Read From PLC Write To PLC OK ‘ Cancel

3. The result curve

A

100 ol
« 4 3
£ / \

a0 f \ /

Temperature

28

0 t
Explanation:
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The target temperature is 60 degree, PID calculation range is 10 degree, PID control dead area
is 0.2 degree, auto tune period changing value is 10. When the PID control works in normal
atmospheric temperature, the PID output terminal will heat the temperature from 28 to 100
degree, then the output stops, the temperature keeps increasing to 110 degree (max
temperature) as the remaining warmth. Then the temperature keeps decreasing to 60 degree,
the output starts to heat again to 70 degree and stops. The temperature increases a little then
decreases again. This process will repeat. Finally, the temperature will fluctuate close the
target temperature.

Note:

1. When the temperature reaches 100 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset.

2. When the temperature reaches 100 degree and stops heating, the PID auto tune success bit
D4002.8 will be ON at once.

3. When it starts PID calculation, the PLC will auto set a sampling time (about 2500). This
parameter will be replaced by the PID best sampling time after stoping heating at 100 degree.
4. When it starts PID calculation, the PLC will auto set the PID parameters (P=4454, =926,
D=2317). These parameters will be replaced by the best PID value after stoping heating at
100 degree.

5. When the temperature reaches 100 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as 0. Please set ON the PID after the temperature decreases under the normal
atmospheric temperature.

6. If PID auto tune start bit and auto tune success bit are power-off retentive, please set or
reset them propably to avoid calculation error when starting the PLC next time.

7. The final heating temperature will up to 110 degree when the overshoot is permitted. It is
over the target temperature by 50 degree, the overshoot amount is too large.

8. When the PID starts to work, the output will heat the object from 28 degree to 60 degree,
then the output is forced to stop heating to avoid overshoot, but this will interrupt the PID
auto tune process.

9. To enlarge the PID calculation range can suppress the heating overshoot.

Overshoot is not permitted:
1. The target temperature is 60 degree (600)
2. The related parameter settings:
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PID Instruction Parameter Config

Target Value (S5V) D4500 Measure Valus(PV) oo Parameter: |D4000 Output: | YO
Parameter Corfig Mod-_e. Config _
(@) Common Mode () Advanced Mode
() Manual ® Auto
Sampling Time : 100 2l ms 0 :
== =
4095 =
PID Computation Scope: 1000 k& Direction Config
PID Control Death Band: 20 = (@) Megative Movement () Positive Movement

Megative Movement:Along with the increase of the

measures definite value PV, outputvalue MY will also
Seff Study Perodic Value: 10 = reduce.

It’s usually used in heat up control.

Selff Study Method: Step Response ¥
Positive Movement:Along with the increase of the
Seff Study PID Control Mode: PID Control measures definite value PY, outputvalue MY wil
alzo increase.
It’s usually used in cool control.
Cvershoot Config
("} Enable Overshoot (@) Disable Overshoot Parameter Range:D4000 - D4063
Each time adjust the increase: 100 =i
Current target value resident Count: 15 e

Suggestion value

Read From PLC Write Ta PLC | OK Cancel

3. The result curve

Temperature

A

100

70

60

a0

28
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Explanation:

The target temperature is 60 degree, PID calculation range is 10 degree, PID control dead area
is 0.2 degree, auto tune period changing value is 10. When the PID control works in normal
atmospheric temperature, the PID output terminal will heat the temperature from 28 to 48
degree, then the output stops, the temperature keeps increasing to 70 degree (max temperature)
as the remaining warmth. Then the temperature keeps decreasing to 60 degree, the output
starts to heat again to 62 degree and stops. The temperature increases a little (about 64 degree)
then decreases again. This process will repeat. Finally, the temperature will fluctuate close the
target temperature. The precision is +0.25 degree.

Note:

1. When the temperature reaches 48 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset.

2. When the temperature reaches 48 degree and stops heating, the PID auto tune success bit
D4002.8 will not be ON at once. It hasn’t set ON even when the auto tune succeeded.

3. When it starts PID calculation, the PLC will auto set a sampling time (about 2500). This
parameter will be replaced by the PID best sampling time after stoping heating at 48 degree.
4. When it starts PID calculation, the PLC will auto set the PID parameters (P=4454, =926,
D=2317). These parameters will be replaced by the best PID value after stoping heating at 48
degree.

5. When the temperature reaches 48 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as 0. Please set ON the PID after the temperature decreases under the normal
atmospheric temperature.

6. If PID auto tune start bit and auto tune success bit are power-off retentive, please set or
reset them propably to avoid calculation error when starting the PLC next time.

7. The final heating temperature will up to 70 degree when the overshoot is permitted. It is
over the target temperature by 10 degree, the overshoot amount is small.

8. To enlarge the PID calculation range can suppress the heating overshoot.
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8 C Language Function Block

In this chapter, we focus on C language function block’s specifications, edition, instruction
calling, application points etc. We also attach the common function list.

8-1 Summary

XD/XL series supports to write function blocks in C language in the Xinje PLC software and
call them where needed. It supports almost all C language functions (compared with XC
series, XD/XL series also supports global variables), which enhances the confidentiality of
the program. At the same time, it can call many places and different files, greatly improves
the efficiency of programmers.

8-2 Instruction Format

1) Summary
Call the C language Function Block at the specified place.

Call the C language function block [INAME C]

16 bits NAME C 32 bits -
instruction Instruction

Execution Normally ON/OFF, Suitable XD, XL
condition Rising/Falling Edge activation | Models

Hardware Software

2) Operands

Operands | Function Type

S1 Name of C Function Block, defined by the user String

S2 Corresponding start ID of word W in C language | 16 bits, BIN
function

S3 Corresponding start ID of bit B in C language bit, BIN
function

3) Suitable Soft Components

Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF|T|C|D|D|D|D| KH |[I|]Q|X|Y|M|S|T|C| Dn
D/ DID|X|Y|M|S D| D m
S1
S2 °
S3 °

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.
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Function and Action

o O ® ®
%H—{NAMEC Mo |

S1 is the function name. It consists of numbers, letters and underlines. The first character
can’t be number, and the name length should be <=9 ASCII characters.

The name can be the same with PLC’s self instructions like LD, ADD, SUB, PLSR etc.
The name can’t be the same with the function blocks existing in current PLC;

8-3 Operation Steps

1. Open PLC edit tool, in the left “Project” toolbar, choose “Func Block™, right click it and
choose “Add New Func Block”.

Prcﬂ'es:t | mc

L[:,‘} Project
&- E PLCA 4 Ap
= E,_j Code
EE% Ladder Basic i
Function Lik
[E Function Library = |

o
1
L..JH Sequence Create Mew Header 01
----- BB comment Editor
----- B Free Monitor
-5 Data Monitor Remove Library File
----- [E Set Reo Intt Vali® T

Batch Import Files

2. See graph below, fill in the information of your function;
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Function Block Configuration Wizard — X

Weloome to use function block configwration wizard

— =
=- 'w_i zard

oLl in the 4| | Sewrce File: FUNCH Version:1.0.0
i-Confi gurati on
i-Freview

Dezoription:

Function
Block Name

Editor Name

suthor Date: jz0zziE 48130 [~

Hext 0K Cancel

Function Block name is the name we use to call the BLOCK. For example: the diagram of
FUNCI should be written as below:

‘ MO
‘ [T l FUNC1 DO MO }%

3. After creating the new Function Block, you can see the edit interface as shown below:

FIL1 - Ladder AlmnoaBl ook —WIECT I

! Information § Main function’s name (it’s function block’s

1 /#w=+{ name, this name can’t be changed freely, and isisrinisrainisioif
2 Fug users should modify in the edit window.)
3 Vel
4 LuthorE
5 UTpdateTi 2013-3-6 10:49:07
f Cottneht
-
g FTEEERFTEET b e e e e e e e e e e e e e el e
o woid FUNC1{ WORD W , EIT E )
10 1
11
1z i
13
Edit your C language WORD W: correspond to soft component D
program between ‘{}’ BIT B: correspond to soft component M

e Parameters’ transfer way: if call the Function Block in ladder, the transferred D (HD)
and M (HM) is the start ID of W and B. Take the above graph as the example, start
with DO and MO, then W[0] is DO, W[10] is D10, B[0]is MO, B[10]is M10; if the
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parameters in the ladder are HDO, HMO, then W[0]=HDO0,B[0]=HMO; if the
parameters in the ladder are D100, HM100, then W[0]=D100, B[0]=HM100. So,
word and bit components start address are defined in PLC program by the user.

L]

Note: The local variable defined inside the C function cannot be more than 100 words.

e Parameter W: represent Word soft component, use it in the form of data group. E.g
W[0]=1; W[1]=W[2]+W[3]; in the program, use soft components according to
standard C language rules.
e Parameter B: represent Bit soft component, use it in the form of data group. Support
SET and RESET. E.g: B[0]=1; B[1]=0; And assignment, for example, B[0]=BJ[1].
e Double word operation: add D in front of W. E.g. DW[10]=100000, it means
assignment to double-word W[10]W[11]. Double-word operation: Support the
definition of floating variable in the function, and execute floating operation;(E.g:
float register DO(double word) means FW[0], FW[0]=123.456)
e  Other soft elements definition in C language:
When a function block is created, #define SysRegAddr HD D HM_Mis default defined in
the main function. If you need to use input (X) and output (Y), you need to add X, Y in the
default Macro definition “#define SysRegAddrHD D HM_ M”, which will be “#define
SysRegAddrHD D HM M X Y. For example, set X0 state to coil M0, B[0]=X[0]; set YO
state to coil M10, B[10]= Y[0]. (Note: The corresponding X and Y are expressed in decimal
rather than octal in C language).
Similarly, the applications in C are same for non-power off memory process S, counter C,
timer T, counter register CD, timer register TD, register D (HD) and coil M (HM), etc. Macro
definition “#define SysRegAddr S C T CD TD D M”. If they are power off memory
process HS, counter HC, timer HT, counter register HCD, timer register HTD, etc, Macro
definition “#defineSysRegAddr HS HC HT HCD HTD”.
Examples: W[0]=CD[0];W[1]=TDJ[0];B[1]=C[0];B[2]=T[0];
Note: Software component types are supported except SEM.

e  When the function block is created, default define #define SysRegAddr HD D HM M

in the main function.

9 void FUMNC1({ WORD W , BIT B )

1 3{

11 #tidefine SysRegaAddr HD D HM M
12

1=

14 | }

15

It is recommended to use it as a local macro definition, that is, inside the function body.

e Function Library: The user function block can directly use the functions and constants
defined in the function library. See chapter 8-10 for the functions and constants
contained in the function library.

e The other data type supported:
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BOOL; //BOOL Quantity

INT8U; //8 bits unsigned integer

INTS8S; //8 bits signed integer

INT16U //16 bits unsigned integer
INT16S //16 bits signed integer

INT32U //32 bits unsigned integer
INT32S //32 bits signed integer

FP32; // single precision floating

FP64; //double precision floating

Examples: #defineDHD*(INT32S*)&HD  //DHD means double word HD

#define FFW*(FP64*)&D  //FFW means double precision floating numbers
#define DDW*(long long™ )&D //DDW means four words register

Explanation: DHD is 32-bit signed integer. DHD[0] represents a 32-bit signed integer power-
off holding register composed of HDO and HD1.

Predefined macros: #define true 1
#define false 0
#define TRUE 1
#define FALSE 0

There is no non editable option for the export of header files, others are the same as the
source files.

In C, there are two rules for referencing header files, #include “xx.h”and #include
<xxx.h>. when using the header file in the PLC project, it needs to use #include ’xxx.h in
source file.

Do not use Marco definition #define SysRegAddr in the header file, this Marco definition
is ineffective in the header file, which only can be used in source file.

Definition types that conflict with PLC standards cannot be defined in the C function
block, and secondary definition of W, B, DW, FD, SFD cannot be performed, otherwise
the compilation cannot pass.

The C function block does not support the function of composing words with soft

components, such as DX0 and DMO.

365



8-4 Import and Export the Functions

1. Export
(1) Function: Export the function as the file, then other PLC program can import to use;

PLC1 - Ladder | Project Library:Libraryl | Project Library:Defauit Library ) SourceFile:FUNC1 |

Information Export Search ¥ Compile | {} Format Code = Switch Comment Code

1 fﬂcx*x*** kkkkkkkkkkkkkkkkkkkkhkhkhkkhkkkkkkkkkhdkhkkkkhkhkkkkkkkhkkhkhkhkkkkikix

2 * FunctionBockName: FUNCL

3 * Version: 1.8.8

4 * Author:

5 * UpdateTime: 2024-88-85 18:38:22

& * Comment:

? EEE LS EE SRS S LRSS E S £ -:K-'f‘-’e:x::*5(1::85‘-1::!:1‘-1‘5::::8-’81:3(1‘..1(5(::*-’8i:xt*’t!::ﬁﬁti:x::‘t’t!:*éﬁi:x:‘-:‘t*f

3

g j=*

18 * ({summary Source file info >

11 * [@param W

12 * [@param B =

13 g Source File Name: FUNC1 Version:  1.0.0

1: woid FUNCL(PINT16S W,PBIT B) Description:

16 #tdefine SysRegAddr HD D HM M

17

18 | }

15

Author: Date: Monday . Aug
Export
@ Eit O No Edi Cancel

(2) Export Format

a) Edit: Export the source codes out and save as a file. If import again, the file is editable;

b) No edit: Don’t export the source code, if import the file, it’s not editable. Ethernet models
and non Ethernet models cannot be used in common. You only need to modify the model
before exporting it.

2. Import
Function: Import the existing Func Blockfile, to use in the PLC program.

e —

» § User Library 13
E—]E Function Library

Default
- Create Mew Source

B Library
L& Fun Create Mew Header

----- [ ConfigBloc| | Batch Import Files |
..... E Sequence f
..... Comment Editor Remove Library File
..... @ Free Monitor

:J Data Monitor

Choose the Func Block, right click ‘Batch import files, choose the correct file, and then click
OK.
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8-5 Edit the Func Blocks

Example: Add DO and D1 in PLC’s registers, and then assign the value to D2;

(1) In ‘Project’ toolbar, new create a Fune Block, here we name the Func Block as ADD 2,
then edit C language program;

(2) Click ‘compile’ after edition.

FLC1 = Ladder FuncBlock—ADD 2

Information Export Compile

7 W [2] =W [0] +W [1]
B b e i i i i e i
9  void ADD Z({ WORD W , BIT B )

105 {W [2] =W [0] +W [1]]

11
12 H
13
{-
Information (_1) _

Error List | Output |

1. .04 AbmpPrFURCERADD_2.c: In Function 'A00_2'

e AEmpiPrFUncBVADD 2, ci6: 1 errar expected ')’ before 'asm' \

The information list

According to the information shown in the output blank, we can search and modify the
grammar error in C language program. Here we can see that in the program there is no ‘;’ sign
behind W [2] =W [0] + W [1].

Compile the program again after modifying the program. In the information list, we can
confirm that there is no grammar error in the program.

Information Export Compile

] Comment :
f W [2] =W [0] +W [1]
8 B e e e i e e e

5  void ADD 1{ WORD W , BIT B |
106 {W [2] =W [0] +W [1];:]
11

1z +
£

Information

| Errar List | Output

(3) Write PLC program, assign value 10 and 20 into registers DO, D1 separately, then call
Func Block ADD 2, see graph below:
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MOY K10 ]

=

MOY K20 Cr

—H | apzoo  mo

(4) Download program into PLC, run PLC and set MO.

W RO K10 K]
10

RO K20 L

20

ﬁ | spo2oo  mMo
10 O

(5) From Free Monitor in the toolbar, we can see that D2 changes to be 30, it means
assignment is successful;

[ Xinje PLC Program Tool
File Edit Search Miew Online Configure Option Window Help

N Xanevmnacse 84003 3HERE =

Free Monitor

PLC1-BERYE] a
veEEl] ~ | EEND i Wik=EE | Bl ERE

TFE HEiEE FR #EE ot 2

ik 30 =2l 103H )
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8-6 Program Example

If PLC needs to do complicated calculation (including plus and minus calculation), the
calculation will be used for many times, C language function is easy to use.

Example 1:

Calculation a= b/c + b*c+(c-3)*d

Method 1: use ladder chart:

Get the result of c-3

Get the result of three multiplication equations

Get the sum

Ladder chart only support two original operands, it needs many steps to get the result.

l | SUB D2 K3 DI0O |
2

-1
Running D2:C
Normally ON D10:C-3

corl — MUL DI0O D3 DI2
D10:C-3 R
D3.D

D12;(C-3)*D

—  MUL DI D2 DI4 |

DI:B 42 8
D2:.C

D14:B*C

— DIV DI D2 DI6 |
4 2 2

D1:B
D2.C
D16:B/C

— WTD DI6 DIS H
2 2

D16:B/C
D18:B/C result convert to Dword

— DADD DI2 DI4 D20 |
3 8 5

DI12;(C-3)*D

D14:B*C

L{ DADD D20 DI8 D22 |H
5 2 7

D18:B/C result convert to Dword

D22:A

Note:

1. The result of MUL is Dword, the result is stored in D14~D15.

2. The result of DIV has quotient D16 and remainder D17. If D17 has value, the calculation
precision will decrease. Please use float format to ensure the precision.

3. D16 quotient is word value, in plus calculation all the data should be changed to Dword.
The final result is stored in D22~D23.
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Method 2: use C language:

MO
—} RESULT DO MO

RESULT Function name

DO In the function, W [0] =D0, W [1] =D1...
If DO=D32, then W [0] =D32, W [1] =D33...
If S2=HD32, then W [0] =HD32, W [1] =HD?33...

MO In the function, B [0] = MO0, B [1] =MI...
If S2=M32, then B [0] = M32, B [1] =M33...
If S2=HM32, then B [0] = HM32, B [1] =HM33...

C program
=] void EE3ULT( WORD W , BIT E )
10 {

i1 long int a,b,c,d::
12 b=u[1l]:

13 c=W[2]:

14 | dA=W[3]:

15 a=h/c+bh%o+ (o-3) *d:
1t DW[4] =a:

17 H

Method 2 can simplify the program.
The above C language function is similar to ladder chart of method 1, whose precision is not
high. If it needs to get the high precision, please use float calculation.

Example 2: Calculate CRC parity value via Func Block

CRC calculation rules:

(1)Set 16-bit register (CRC register) = FFFF H

(2)XOR (Exclusive OR) the first 8-bit byte message and the low 16-bit CRC register.
(3)Right shift 1 bit of CRC register, fill 0 into the highest bit.

(4)Check the right shifted value, if it is 0, save the new value from step3 into CRC register; if
it is not 0, XOR the CRC register value with AOO1 H and then save the result into the CRC
register.

(5)Repeat step3&4 until all the 8-bit have been calculated.

(6) Repeat step(2)~(5), then calculate the next 8-bit message. Until all the messages have been
calculated, the result will be the CRC parity code in CRC register.

Edit C language Function Block program, see graph below:
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= void CRC_CHECE( WORD W , BIT B |
10 i
11 int i, j,m, n;
Tz ungigned int reg cro=0<ffff, k;
13
14 for{ i =0 ; i < W[O] : i++ )
151 i
16 reg_crot=W[i+l]:
17 for (j=0:3<8:1++)
15 i
19 if (reg cro&0x0l)
20 reg_crc=(reg_crc>>l]*DanDl:
21 else
22 reg crosrey croxxl;
23 h
24 h
25
26 wm=wW[o]+1;
27 n=wroj +2:
28 k=reg crosOxEff00;
29 Win] = k==&:
30 Wim] =reg crocil=ff;
e | h
Edit PLC ladder program,

DO0: Check byte number of data,
D1~D5: Check data content. See graph below:

SN2

By MOV H5 0
MOV H12 Dl
MOV H¥ D2
MOV H56 D3
MOV H78 D4
MOV Ho D5

10
Iy CRC_CHECK | DO | MO

Download to PLC, then RUN PLC, set MO0, via Free Monitor, we can find that values in D6
and D7 are the highest and lowest bit of CRC parity value;
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8-7 New functions

(1) Format
Click the advanced/editor support setting menu to open the C editor support options window.

PLC1 - Ladder /" SourceFile-FUNC1 |

. Information Export {}, Format = Toggle Lines Comments

1 jt*tt**t##! EEETFEXETEEIXTETTXFEEIETE XX TEETTELT T T TS
2 Functior

3 Version

4 Author:

5 UpdateTime: 2021-88-16 14:16:31

6 Comment:

7

8 *ttt**ttt‘l!l’ftt’t*?lt*lttfttrttItt#ttt*ttttlltt*#t?ltf!ﬂt*‘ttt*'tt‘ltfﬁt#ttt}‘
9 void FUNC1( WORD W , BIT B )

1e {

11 | #define SysRegAddr_HD_D_HM M

12

13

14 }

15

Code Format

[V Format (@) Allman

[v] Auto format completed statements when ertering "
[¥] Auto format completed sequence when entering )"
[v] Handling special characters

IntelliSense

[v] auto compelte code
[¥] auto indent

[ auto complete brace

(2) Local code auto format
» Auto format completed statements when entering ;”

When the user enters the character ";" format the statement of the current row.
» Auto format completed sequence when entering “}”

When the user enters "}", format the contents in "{}".

(3) Handling special characters

The full width characters entered by the user into the editor need to be converted to half
width characters because they are not recognized by the compiler.
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(4) Auto complete code
When the user inputs characters, the code prompt function will give certain prompts to
help the user input and complete the code.
> Submit
When the user press Enter or “;”, the currently edited code will be submitted to the
analyzer for analysis and a list of code tips will be generated.
» Prompt
When the user inputs characters, the code prompt control will pop up automatically to
match the user's input and give a prompt.

woid FUNCL1{ WORD W, BIT B )

{
#define SysRegfddr HD D HM M
i
b if
int
INTEU
INTE3
INTTEU
INT165
INT321)
INT323
w0 {
if) { Yelse { }
» Access tips for member variables
When the user enters "." "or" - > ", the code prompt function will help the user prompt the
members in the structure or consortium type of the defined variable, as shown in the
following figure.
struct TestStruct
B4
int a;
int b;
—1
void FUNC1( WORD W, BIT B )
B4

#define SysRegAddr HD D HM M

TestStruct test;
test.

h a
- b

» Auto indent

The automatic indentation function of the editor is optimized, which is more in line with
user habits.

» Auto complete brace

When the user enters "(" ["{", it will automatically help the user generate the
corresponding bracket ")"] "}".

(5) Comment / uncomment
Comment selects / deselects the comment for the row.
The shorcut key is Ctrl +/.
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(6) Function library
Please refer to chapter 8-8.

8-8 Function library

It provides the functions of encryption, encapsulation, export and import of C function blocks.

8-8-1 New function

8-8-1-1 Classification of Libraries

Function library are divided into project library and global library.

Project library: the functions in the user's project library are saved under the project and can
be used directly.

Global Library: the function functions in the user's global library are saved in the local
directory for user's convenience.

8-8-2 Basic functions

8-8-2-1 Open and save file

Start XDPPro software, run a blank project or open any existing project to view the function
library.

Notes:

The function library is divided into project library and global library. A default library (i.e.
project library) is added to the blank project by default;

If the project under the old version is opened with the new version, its function function is
added to the default library;

If the project under the new version is opened with the old version, the function functions in
the default library are retained, and the rest cannot be parsed.

8-8-3 Newly build

8-8-3-1 Create project library

Select "Function library" in the "Project" toolbar on the left, right-click and select "Create
Project Library", and you can edit the name, version, description, author and other

information of the project library in the pop-up interface, as shown in the following figure:

Project

Create Project Library
Create Global Library

Import To Project Library
Import To Global Library

Library Manager
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| "'e;f“ [vioo

Dezcri

Sl Library Desoriptiond

Aut:hor |<Your_Company) | Date: 20228 7H 4H

0K Cancel

Note: if the library name is the same as any library name in the current library, the following
pop-up window will appear:
Error >

Library Information s Incomplete:
Function library name Conflict

W=

8-8-3-2 Create global library
Select "Function library" in the "Project” toolbar on the left, right-click and select "Create
Global Library", and you can edit the name, version, description, author and other
information of the global library in the pop-up interface, as shown in the following figure:
Create Project Library
Create Global Library

Import To Project Library
Import To Global Library

Library Manager
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Librar Ebrarz | Yerie [vinn
5 I
Descri : =T
s ¢Library Deseription>
Aut.h-:nr Y our_Comp arors Date: 0228 7TH 4H

0K Cancel

Note: if the global library directory is not set, the prompt message shown in the following
figure will appear and the Global Library Directory setting interface will be displayed:

Hint >

Path: || Global library default path is missing, Need set global library default g uth

path is missing

cal

#EE

After setting the path, the new library file window is displayed, and the library information
(name, version, description, author) is filled in. If the library name is the same as any library
name in the current library, the following pop-up window will appear:

Error >

Library Information s Incomplete:
Function library name Conflict

W=

8-8-3-3 Create new source

In the "project" toolbar on the left, select the project library or global library to which the
source file needs to be added in the "function library", right-click and select "new source file"
to edit the name, version, description, author and other information of the source file in the

pop-up interface, as shown in the following figure:
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Create New Source

Create New Header
Batch Import Files

Remove Library File

Function Block Configuration Wizard

= *
=
== Welcome to use function block configuration wizard
=== .
Elwizard
+-Fill in the i Sowrce File: |FUHCL | Version:l]_lulu
Conflguration
Lo Prewiew
Description:
#tmthor: | Date: |2E|22E A 46 Dv|
£ >
o[ men
Click "next" after filling in to configure parameter information:
Function Block Configuration Wizard = *
rrd
= Welcome to use function block configuration wizard
=== N
Ewizard Add Daelete | Up Down | Reset
Fill in the § i
-Eonf?guratwn Parameter Farameter Farameter Param!:eter Supl?ort
----- Freview W T Mod Oceupied Farameter Comment Dlevices
e ¥pe ES Count List
] |PIHT185 In, Out funknown il
B [BIT |In, Out jurdnown, | 1
£ >

Previous 0K Cancel

After completing the parameter configuration, click "next" to display the preview interface of
the source file. If there is a problem, click "previous" to reset the parameters. If there is no
problem, click "OK" to complete the addition of the source file.

377



Function Block Configuration Wizard e *

Welcome to uze function bloeck configuration wizard
1 ..-'=.'==:a.':|=Ecz:u:=:<a'!=.'a.':Hi—<=:u:a::=.‘==:a.':|¢i—<=:u:a—ca'!=:a.':|=Ecz:u:=:<=.-==.'a.':Ni—c=:u:a::=5=:a.':|¢i—<=:u:aata:usz:u:aatx:na::u:a:
~Fill in the i 2 * FunctionBlockMame: FUNC1
Configuration | 3 * Version: 1.8.9
- Preview 4 * Author:

5 * UpdateTime: 2022-87-84 13:54:20
6 * Comment:
:1‘ e dke e S ke oo e o ke ok e e ke ke e i ke oo e e e ke e ke e ol e e e oo e o e ke e e ke ol e e ke oo i e e ke e e e ol e e e oo i o e ke e e ke ok e e |
8
=] ..-'au:
10 * [@summary
11 * [@param W
12 * ([@param B
13 4
14 wvold FUNCL1(PINT16S W,BIT B)
15
16 #define SysRegAddr_HD_D_HM_M
17
18 }
19

£ > £ >

Previounsz Haxt Camcel

8-8-3-4 Create new header

In the "Project" toolbar on the left, select the project library or global library to which the
source file needs to be added in the "Function Library", right-click and select "New header
file" to edit the name of the header file in the pop-up interface, as shown in the following
figure:

Create Mew Source

Create New Header

Batch Import Files

Remove Library File

Head File Information o

Head File Wame: |£1.1.1.'u:1

concl

8-8-4 Edit

8-8-4-1 Edit library information

Click "project library" or "global library" in the project bar on the left to edit the information,
and you can view and edit the basic information / file information / restriction information of
the library in the pop-up library information interface:
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l Basic iﬂfﬂll Files infg" Condition infgl

Library = Version
Library1 W1.0.0
Name: | 4y 7
Descrip - T
=Library_Description>
tion: 25 o
Author: |<YDur_Cumpany> Date; (20228 7H 4B

1) Basic information
Library name: only letters and numbers are allowed for the library name.
Version: the format of the library information version is "V primary. Secondary. Revision".

2) Files information

[7]l Batch Export - |[%] Batch Delete

i|:| All File Author Version Date Description

B FuNCic 100 | 2022-07-04 13:54:20 |

® Add the source file / header file under the selected function library, and the file
information interface displays the basic information of the file.

® The imported file determines whether the user can edit it.
The files exported in batch can be edited or not.
After deleting the application in batch, remove the reference of the library file in the PLC

project.
3) Condition information

Models under the blacklist cannot be used, and only those models under the whitelist can be

used.
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Basicinfo Files info |

Tip: config limited used models info for function library

| Unlimited

o |

e

O xe

8-8-4-2 Source file information

mccso  |m

Click the source file to edit information in the project bar:

&2 Libranyd
- }c] Funcic
fe w| funcl.h

csi
[] ccsn-cs0

In the pop-up source file interface, click information to modify the source file information,

the source file function signature is modified, and the code is modified accordingly.

Ilnformalionl Export Search Advance - ¥ Compile |{}, Format Code E Switch Comment Code

1
2 * FunctionBlockMame: FUNCL
3 * Version: 1.8.8
4 * Author:
5 * UpdateTime: 20822-87-94 13:54:20
6 * Comment:
7 £
g o Function Block Information Edit Farm X
10 * [@summary
11 * @param W Hame: |GIEH | version: [t.0.0 |
12 * [@param B
13 =% huthor: | | Date: |2022$ = Dv|
14 void FUNCL(PINT165 W,BIT B)
15 B { : Add Daelete | Up Down | Reset
16 #define SysRegAddr HD_D_HM_M
17 Parsneter Parameter  Parameter [ anteter Support
18 Occupied Farameter Comment Derices
} Hame vpe Mode .
19 Count List
W PINT16S Tn, Dut S — I 1o
B BIT In, Dut urknown o
Function Deseription:

8-8-4-3 Header file information

{04

Cancel

Click the header file to edit information in the project bar:

&[] Libraryt

o] FUNCie

;
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In the pop-up header interface, click information to modify the head file information, the
header function signature is modified, and the code is modified accordingly.

Information Export Search Advance ~ Compile |{}, Format Code = Switch Comment Code

1 #ifndef _FUNC1_H

2 #define FUNC1 H
3
4 #endif
Head File Infarmation x
Head File Name: |fu.ncl
G
8-8-5 Export

8-8-5-1 Export the function library
Click "Project library" or "Global library" in the project bar on the left to edit the information,
and click "Export" in the pop-up library information interface:

PLC1 - Ladder l/-Project Library:Libraryl )/Global Library:Library2 I/SourceFile:FUNm VHE&dFilefund l

& Apply “UiRestore [ Export -|[% Trans To Project Library

Commean Export

Secret Export

Library : Version
Library2 V1.0.0
MName: padii | =
Descrip - —
Liby D i
e <Library_Description=

Normal export: if the library file is an editable library, export it with an editable library; If the
library file is a non editable library, export it as a non editable library.

Encrypted export: if the library file is editable, the source file in the library file is compiled

and exported as a non editable library; If the library file is non editable, save the library file
directly.
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8-8-5-2 Export source/header file
Right click the source file / header file to be exported in the project bar --> Export file:

Project nox
[ﬁ Project
&[] pLe
& b cose
EE% Ladder
| E Function Library

Edit Info
Export File
Delete File

Or click the source file / header file to be exported in the project column on the left, and click
"export" in the editing interface on the right:

PLC1 - Ladder I/Project Library:Libraryl l/ Global Library:Library2 )/SourceFiIe:FUNCH l/HeadFl'lefuncl ]
Informationl Export ISearch Advance - | ¥ Compile | {}, Format Code = Switch Comment Code

1
2 * FunctionBlockName: FUNCL
% * Version: 1.0.8
4 * Author:
5 * UpdateTime: 2822-87-84 13:54:20
6 * Comment:
7 !
8
g JE* .
18 * @summary Source file info .4
11 * fiparam W
12 * (@) n B z 1
& ,/Lpara” Source File Hana FUNCI Yersion: [1.0.0
14 void FUNCL(PINT16S W,BIT B) Deseription:
15 H{
16 #define SysRegAddr HD_D_HM M
15
118 | 3
19
Auther: Date: [PO2ziE 78 4H
Export
@ Edit (O Ho Edit Cancel

Select the export mode (editable or not) in the pop-up file information.
Click OK after setting and select the file saving path.
After selecting the path, click OK to complete the export.

8-8-6 Import

8-8-6-1 Import the function library

Select "Function Library" in the "Project" toolbar on the left, right-click and select "Import to
Project Library" or "Import to Global Library":

£ pim e |

o Create Project Library
"+_" [ | Create Global Library
..... EEI‘I ;:::I | Import To Project Library
o FJ sequenc Import To Global Library
E 'E_‘.n_mme_niE_d Library Manager
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In the pop-up "select function library file" interface, select a file and click "open" to complete
the import.

8-8-6-2 Import function files
Right click the "Project Library" or "Global Library" in the project bar on the left to import

files, and select "Batch import files":
Ly e

3.[3 pLe [
=42 Code
Egi Ladder E

|j—j---ﬂ Function Library

2 Default Library

i-[E5 Library? [
_____ 3 config Bio Create Mew Source
----- H Sequence Create Mew Header

Batch Import Files

----- [T, Data Monitor Remove Library File

Select the function file to be imported in the "select file" interface, and click "open" to
complete the file import.

8-8-7 Other functions

8-8-7-1 Library manger
Select "Function Library" in the "Project" toolbar on the left, and right-click to select "library

management":
s : L
ﬁ Project |
=-[3 PLC & Apply
5 code
EE% istider Bazic info
=B E ¥ Function Libra

i Default L Create Project Library
[R5 Library? Create Global Library
t..[c3 Library2 : .

..... Config Block Import To Project Library

..... El sequence Big Import To Global Library
..... E Comment Editor |

EA Cran lanknr

Library Manager

In the pop-up "Function Library management window", you can complete the creation, import,
deletion (and removal of library files referenced in the project) and setting of the function
library. By checking the function library in the management, you can apply generation, and
then call it in the project.
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Function library manager form = O x
Create Import Delete Setting

=5 W a== fisEadiE

LT_JD I:‘Pro_'ie-:. 5

‘ Eﬂefa. ... vi.00 Your_Company> FOEEST A 13:81:49

| FLite... ¥1.0.0 Your_Company>  2022/7/4 13:41:55

=] [[elobal. ..

L& FlLibe... vi.0.0 Your Companyy  2022/7/4 13:47:31
0K Cancel
Click settings to change the Global Library Directory:

Function library manage n - ] b
Create Import Delete | Setting

EHR xS iz BIEEATE

L:'_;-D |:|Pro_iec. i

| [IDefa.. ¥i.0.0 Pomr Compareyd  2022/7/4 132149

| BLitr... vi.0 NMour_Companyy 20227774 13:41:55

éDI_E Change Function Library Default Path *

VSR s ersting e llesktop Edit Path
Default 14 Cancel
)4 Cancel
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8-8-7-2 Delete library file
In the "function library management window" of the previous chapter, check the
corresponding library file and click Delete to delete the library file in the current project.

Function library manager form

Create  Import Setting

EE [ {E& dEERtE
IT_G |:|Pr-:|ject Library
| |— Bﬂefault Li... ¥1.0.0 Your_Companys 20225744 13:21:49
| LA EBLitearst VY100 Yowr Company  2022/7/4 13:41:55
B [@lobsl Library

T Library? ¥i.o.o Your_Comparys P0RESTSL 13:47:30

8-8-7-3 Remove library file

Right click the "Project Library" or "Global Library" in the project bar on the left to import
the file, and select "Remove Library file":

Project o x
% Project 7
=-[1] pLei

:|EE§ Code
EE% Ladder

Create Mew Source

..... T Create Mew Header

Batch Import Files

----- Ed config E|1| Remove Library File

Note: Remove the library file means to cancel the application of the file from the current
project without deleting it.
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8-8-7-4 Delete source/header file
There are two ways to delete source / header files:
Method 1: right click the source file / header file to be exported in the project bar - > delete
file:
Project. 1 x
@ Project
&[] pLet
-k Code
Eg Ladder
E| [ Function Library
Default Library

Edit Info
Export File
Delete File

E|E Function Library

L Defautt Library

HE = IR S e

PLC1 - Ladder J Project Library:Library1 | Global Library:Library2 |

& Apply “U Restore | [} Export - [ Trans To Global Library

Bazic info | Files info | Condition info

Batch Export - |[X] Batch Delete

!|:| All File Author “ersion Crate Description

B Funcic | 2022-07-04 13:54:20 |

|:| |fun|:1.h | | | |

Check the files to be deleted and click "batch delete":

PLC1 - Ladder } Project Library:Library1 | Global Library:Library2 | SourceFile:FUNCT | Head|

@ Apply “URestore | [} Export = I Trans To Global Library

Basicinfo Fiesinfo  Condition info

Batch Export - ||[X] Batch Delete

:|:| All File Author Version Date Description

{FuNCt.c | |2022-07-04 13:54.20 |

|:| |func1.h | | | |

Click "Apply" and a prompt message "successfully applied" will appear. The file has been
deleted.
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Hint *

o Apply Success

8-8-7-5 Transfer
The "global library" and "project library" can be converted to each other, and the editing

interface of the function library can be opened (for specific steps, refer to chapter 8-8-7-4,
method 2).
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PLC1 - Ladder " Project Library:Library1 | Global Library:library? |

[# Apply “TU)Restore |[} Export vI I} Trans To Global Library I

Files info  Condition info

Library o Version
Namo: Library1 : V1.0.0
Descrip z e
Lib D
e <Library_Description=
Author: | <Your_Company= Date: (20228 7H 5H

PLC1 - Ladder | Project Library:libraryl > Global Library:Library2 |

@ Apply “U)Restore | [ Export 'I I} Trans To Project Library I

Files info Condtion info

Library

: Version
Library2 V1.0.0
MName: A ;
Descrip P e
Library_Description=
tion: bl p
Author:  |[<¥our_Company= Date: 20228 7H s5H
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8-8-7-6 Compile
Click the source file in the project bar on the left, and click "compile" in the editing interface
on the right.

PLC1 - Ladder l/Project Library:Library1 VGlobal Library:Library2 /]/S-ourc,eFile:FUNCH t HeadFilefuncl
Information Export Search Advance - || Compile || {1, Format Code = Switch Comment Code

1 F, ' T % T *

2 * FunctionBlockMame: FUNC1 -
ompile

3 * Version: 1.8.9

4 * Author:

L * UpdateTime: 2022-87-85 08:35:17

6 * Comment:

7 w0 w2 e *x =y

a8

] Ficgd

1@ * ([@summary

1 * [@param W

12 * {@param B

13 o

14 void FUNCL{PINT165 W,BIT B)

16 #define SysReghddr_HD D_HM_M

8-8-7-7 Set Global Library Directory
There are three methods to set the global library:
Method 1:Open the library management interface (please refer to 8-8-7-1. Library manager

for specific steps). If the global library directory has not been set, the prompt to set the global
library directory will appear.

ton Libra LETault Fath

Fath: I: E‘ath

Global library default path is missing, Meed set global library default
path is missing

;el

#EE

Method 2:In the process of creating a new global library, if the global library directory has not
been set, the same prompt as method 1 will appear. You can set the path in the "Change
Function Library Default Path" pop-up window.

Method 3:Open "Library manger" interface,please refer to 8-8-7-1. Library manager and

click "Settings" - > "Global Library Directory" as shown below:
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Function library manager form

Create Import Delete | Setting

Global directory .
k= i R ealLz]
EH ] |:|Prn_iec. ..
I — mﬂefa. o W00 Your Companrs POZZATSE BI26:36
| LA @Libr... vi0.0 (Your Compary>  2022/7/5 8:32:13
2] [l61cbal. ..
I-— Libe. .. ¥1.0.0 Your _Companys 2022/7/5 5:32:16
Create Import Delete [Setting
= oS {E& BIEEAiE
._IZI-D I:‘Projec. ™
| |— Defa .. ¥i.00 Yowr Compary?  2022/7/5 5:26:36
| L ;_"‘_::]Libr. ..o ¥ioano Your_Company? 2022/7/6 8:32:13
= Change Function Library Default Path >
Fath: C o\ Userstwinge\Jesktop || Edit Path |
Defanlt 0K Cancel

8-9 Application notes

In one Func Block file, you can write many functions, and they can be called by each
other.

Each Func Block file is independent, the function in other function block cannot be
called.

Func Block files can call C language library function in form of floating, arithmetic
like sin, cos, tan.

XC series PLC only support local variable, while XD/XL series PLC support both
local and global variable. This makes C language Block more flexible and convenient.
Recommended usage of global variables:

(D Use the soft component area instead of ordinary memory to store the data of global
variables.

The soft component space of PLC can be used as the global variable space, and the
security is guaranteed.

(2) Usage example
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Take FP64 type as an example:

1 N e O O T O e C O E
2 FunctionBlockName: FUNC]

3 Version: 1.8.0

4 Author:

5 UpdateTime: 2828/1/3 18:38:47

B Comment:

7

8 R
-] atid -

10 declaration

i1

12 woid FUNCL{ WORD W , BIT B )

13 B {

14 #define SysRegiddr HD_D_HM M

15

16 |Globalv - (FPE4™)(&N[8]); I S T z

5 initialization
18 | Test();

19 =

20 void Test()

nH{

22 #defin sRem ip D HY M

23 using

24 FEaT RN & F

25 |}

28 =

As shown in the figure above, the global pointer GlobalV is declared outside the function, and
then initialized in the main function to point to the space of the software component. The first
address of the space is the address where W/[0] is located. Finally, the value of the variable
can be obtained through pointer operation in other functions.

Take structure type as an example:

1  #ifndef STRUCT H
2 #define STRUCT H
3

4 typedef struct

5 B¢

6 INT1sU V;

7 FP&4 5;

8 JExStruct;

9

18 #endif

The declaration of structure

NSNS NS S EEEEN SIS EEENESEESENEEEREEEE
FunctionBlockName: STRUCT
Version: 1.8.0
Authaor:
UpdateT ime: 2020/1/3 16:58:149
Comment :

N AN EE SRR

the header file contained declaration

11 ExStruct® ST;
12z wvoid STRUCT( WORD W, BIT B )

gomqmwhwu»

13 B{
14

15 egdefine SysReghddr HD D MM M

16

17 T = (ExStruct®)BH[a]); T .
v |F | initialization

19 |[sT-3v = 18;
2a ||sT-»s = 100.001;

21

22 Test(5T);

23 -}

24 woid Test{ExStruct™ ex)

PN K

26 #define SysRegiddr_HD_D_HM M

27

28 | |*(INT16U™)8HD[B] = ex-3V; :

20 *{FPE4* JAHD[2] = ex-35; U5|ng
38 T

Structure type global variable usage example
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® XDPPro software v3.3 and later version keep C function library:

ES

au | —
L] s & &S

TCA Calenlation area of a cirele
TCC Circumference calculation
TCRC CRC Check
[E]| TDSL Input data (short)] from big to =mall order
[#] TDSS Input data (short) from =mall to larze order
TECA Calenlation area of a cirele
E TECC Circumference calculation
TEEX Exponentiation caleulation
TEL1O Fatural logarithm
TELD Watural logarithm
E TEFTH Enown two right-angle sides and the hypotenuse  demanded
TEFTR Enown one right-angle side and hypotenuse need to demand the other right-angle =side
TEQE Quadratic equation [float)

TES1UN Sum of memory 32-bit floating data
E TETF The product of memory data (float)
TEVE Quadratic equation (float)

TEX Exponentiation caleulation

TFA Factorial solwing

E TITF Inversze trigonometrie functions
TRE Quadratic equation (short)

e TSI Sum of memory 32-bit integer data
TTF The product of memory data [shert)
TUE Quadratic equation (short)

For example: click TUE, the function name will show on the project bar:
[ ;"1 Project
=-E53 PLct
=] Code
EE% Ladder
Id... Instruckion Lisk

= Func Elock.

~F TUE
Sequence Black.

User can call it in the ladder chart editing window at any time.
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8-10 Q&A of C language

(1)second macro definition for the coil

Some users have further extended the software component type after defining it, as shown in
the following code:

#define SysRegAddr HD D HM M X Y

#define OUT Y[1]

OUT = 100;

The second macro definition of coils such as Y is not allowed because the reading and writing
of coil data is not simply a pointer, but through a function. In this case, the compiler cannot
handle it, resulting in an error.

(2)Use the value of the coil as the judgment condition

The user uses the value of the coil as the judgment condition of the if statement, as shown in
the following code:

if(X[0])D[0] =10;

This writing method will report an error during compilation because our compiler has made
an error during internal processing. It is recommended that you change the line, as follows:
if(X[0])

(3)Use DM
DM]0] is not supported at present. Only DW and FW double word operations are supported.

(4)An error is reported during compilation, and macro defintion color changes to black

This phenomenon is caused by full angle characters in the code. Full angle characters can be

cleared by using formatting.

(5)The C language function in the header file has no compilation function.

B X1l pret - 1278 [ s HAND A | /- ADDING |
PLCA1 ~ ;
0 s |z= == |
Egg HI S 1 :‘ifg..:lef _"f-’fc—f-—f
B 2 rdeful'_ne _HAND A H
i 3 # if
AR e
l_.l TR 5 #define Home_speed 100028
i c| ADDING G #define AxisEnable 1
7
a8
i 9 INT325 ADDINGS(int x , int y) {
b 1] HAND A 16
;'_}.E B 11 int max;
_j FiRAFTHES 12 max=fabs(x)*>+Fabs(y)*:;
L AP L
[ mEma SR
[ A ik
B #nthrBiERikR 17
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There is no compilation function in the header file. Only the source file can be compiled.

The header file cannot be compiled separately.

(6)When two source files call the header file, you only need to write a declaration in one source

file. Write in both source files and compile correctly, but the download program is wrong.

Using #include "xxx.h" outside the function can be understood as including this header file

globally. There is no problem compiling a source file separately.

The function of the header file can be understood as: the compiler replaces #include "xxx.h"

with variables and functions declared in the header file during code preprocessing.

However, during the download process, multiple source files are compiled and linked. After

preprocessing, both source files have declarations of variables and functions in the header file.

Repeated declaration errors will occur during linking, and XDPpro is shown as a link error.

Suggestion:

Correctly include the header file where the header file content needs to be used, rather

than blindly include th

]
TR

BT R

H HAND A
TR

i FdnERETTRS
----- [0 F PR TR
----- BRI

----- W FETREER
Vo AR R

oo 3 fEfRLR
.. |on] BOEHR

AN =F IR =T+
EREThEERR
03 F
i o] ADDING
L hele] INTIL
é;--i;i L
i W HAND_A
SR Exgisan

1 RPN
----- MBS
----- AR ThEER
S AR

it

e header file directly outs

g ONB LOCKNIME © AL LN

______

void ADDING{ WORD W , BIT B )
=1
#define SysRegAddr HD D HM_M

INT325 MUL_A(INT32S r);

D[
D[

ADDINGS(-17,
MUL_A(1);

1= iH
]:

—

B INT325 MUL_A{INT325 r) {
INT325 mas ;

mas=ADDINGS (- 10, 0)+r;

9 #include "HAND A.h"
wold INITIL{ WORD W , BIT B )
11 B {

#define SysReghddr HD D HM M
13 #include "HAND A.h"

DW[14]= ADDINGS(-17,38);
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L] s wem g9 =i @S

kB D Y I O e <o { ]
Del F5 F&  sF5 F? F&  sF7 F&

sFB

Inz sInz Del =De

IE %

#

o R
SreiEHE
AR
3 B
ADDING
INMIL
L
E HAND A

o mahaEE

[ FHEETRR

- FE PR,
[ EETE
[ IR TR
-E e ERRR
B} stz

7] gt
< >

PLCH

y

e S P Ry

W

P

i
x Fi1 s Fi2

~

< 4

SE1K2 Er@f

R | i HAND A | 6 ADDING [FESTHE-INITIL

ey g
i}

¥

#include "HAND A.h"

void INITIL( WORD W ,

}

D[

BIT B )

#define SysReghddr_HD D_HM|

]= ADDINGS{-18,78);

HeEE RS ReTEEREIA,

isTure:True,Errinfo: ErrCodeEnum:FuncBLink

s DT8R
EE)

g Wit

1. A Mmp\16488\PriFuncBANITIL.o: In function "ADDINGS"

D:\Program Files (x86 poINJEXDPPro\TOOLXDARINS. A\ Mmp\ 18488 \PriFuncB/HAND_A h:9: multiple definition of "ADDINGS'
AL Mmph1848B\PriFuncBAADDING. o:D:\Program Files (x86 OINJEDPPro\TOOL XD/, ..\ \tmp\16488\PriFuncB/HAND_A h:9: first defined here

8-11 Function Table

The default function library

Constant

Data

Description

LOG2

(double)0.693147180559945309417232121458

Logarithm of 2

“LOG10

(double)2.3025850929940459010936137929093

Logarithm of 10

SQRT2

(double)1.41421356237309504880168872421

Radical of 2

PI

(double)3.1415926535897932384626433832795

PI

“PIP2

(double)1.57079632679489661923132169163975

P12

PIP2x3

(double)4.71238898038468985769396507491925

PI*3/2

String Function

Description

void * memchr(const void *s, int ¢, size t n);

Return the first ¢ position among
n words before s position

nt

memcmp(const void *s1, const void *s2, size tn);

Compare the first n words of
position s1 and s2

void * memcpy(void *s1, const void *s2, size tn);

Copy n words from position s2 to
s1 and return sl

void * memset(void *s, intc, size tn);

Replace the n words start from s
position with word ¢, and return to
position s

char * strcat(char *s1, const char *s2);

Connect string ct behind string s

char * strchr(const char *s, int ¢);

Return the first word ¢ position in
string s

nt

strcmp(const char *s1, const char *s2);

Compeare string s1 and s2

char * strcpy(char *sl1, const char *s2);

Copy string sl to string s2
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Double-precision math
function

Single-precision math
function

Description

double acos(double x); float acosf(float x); Inverse cosine function
double asin(double x); float asinf{(float x); Inverse sine function
double atan(double x); float atanf(float x); Inverse tangent function
double atan2(double y, float atan2f{(float y, float Inverse tangent value of
double x); X); parameter (y/x)
Return the smallest double
double ceil(double x); float ceilf(float x); integer which is greater or
equal with parameter x
double cos(double x); float cosf(float x); Cosine function
double cosh(double x); float coshf(float x); i};%%;t))il(giisg(e_ il;)r;;tlon,
double exp(double x); float expf(float x); Exponent (e”x) of a nature data
double fabs(double x); float fabsf(float x); Absolute value of parameter x
Return the largest double
double floor(double x); float floorf(float x); integer which is smaller or
equals with x
double fmod(double x, If y is not zero, return the
double y); ( float fmodf(float x, float y), rer)xllinder of floating x/y

double frexp(double val, int
_far *exp);

float frexpf(float val, int

_far *exp);

Break floating data x to be
mantissa and exponent X =
m*2”exp, return the mantissa
of m, save the logarithm into
exp.

double 1dexp(double x, int
exp);

float Idexpf(float x, int
exp);

X multiply the (two to the
power of n) is x*2”n.

double log(double x); float logf{(float x); Nature logarithm logic
double log10(double x); float log10f(float x); logarithm (log10x)

Break floating data X to be
double modf(double val, float modff(float val, float | rtegral part and decimal part,
double *pd): *pd); return the decimal part, save

the integral part into parameter
ip.

double pow(double x, double
y);

float powf{(float x, float y);

Power value of parameter y
x"y)

double sin(double x); float sinf(float x); sine function
double sinh(double x); float sinhf(float x); gﬁg‘;j&i;gi (t:‘)‘:)l;’/gon’
double sqrt(double x); float sqrtf(float x); Square root of parameter X
double tan(double x); float tanf(float x); Tangent function.

hyperbolic tangent function
double tanh(double x); float tanhf(float x); tanh(x)=(e"x-e"(-x))/(e"2+e"(-

X))

The using method of the functions in the table:

float asinf(float x);

float asinf: float means the return value is float format;

float x: float means the function formal parameter is float format. In actual using, it do not

need to write the float. See line 14 in the following example:
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= void ZHENGEIAN| WORD W |

10 i

5 5 int =a;

1z float =,v,z;

13 | ==FW[D];

14 v=azinf(=x);

15 z=180%v/3.14159;
16 a=[(int) z;

17 W[2] =a:

15 }

EIT E |

Flash register operation special function library

Flashregister operation special
function

Explanation

flash_copy ( void *dst, void *src,
size tlen);

A function that copies data to a flash register.
DST: the starting address of the target register
copied to;

SRC: source data address;

Len: number of bytes copied;

flash_move ( void *dst, void *src,
size_tlen);

the copy bytes of the flash register,if the target area and
the source area overlap, flash_ Move can ensure that the
bytes of the overlapping area are copied to the target area
before the source string is overwritten, but the source
content will be changed after copying. However, when
the target area does not overlap with the source area, it is
same to the function of flash copy.

DST: the starting address of the target register copied to;
SRC: source data address;

Len: number of bytes copied;

flash set int8 (void* dst, int8 data );

flash_set int16 ( void* dst, int16
data );

flash_set int32 ( void* dst, int32
data );

flash_set int64 ( void* dst, int64
data );

flash_set float32( void* dst, float32
data );

flash_set float64( void* dst, float64
data );

Make some type of assignment to the flash register.
DST: the starting address of the target register;
Data: different types of data;

Take the copy data and assignment of flash register as an example to illustrate the use of

functions in the function table:

Example 1: Copy data to Flash register FD100
flash_copy ( void *dst, void *src, size tlen );

The Void in the flash_copy function represents the parameter type. In actual use, there is no

need to write void. See line 13 in the following example:
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9 vold FUNCI{ WORD W , BIT B )

=

11 #tdefine SysRegAddr_HD D HM M FD SrD

1% | ehee a8l =2"a% W T el T e W

13 flash_copy ( &FIII'[lBB]J &a, sizeof(a) );//fEMsizecf(a)iTEafIEE,
14

15 | }

16

Example 2: set value in Flash register
flash_set intl16 ( void* dst, intl16 data );
The advantage offlash _set intl16compared to flash _copy:
If using flash_copyto set value in flashregister. It is very inconvenient to use.
int temp_val = 1000;
flash_copy(&FD[1000], &temp_val, sizeof(temp_val));
If using flash_set:flash _set int32(&FD[1000], 1000);
See line 13~18 in the below example:

9 void FUNCL{ WORD W , BIT B )

1e B {
11 #define SysRegﬁdd*‘ HD_D_HM M
12 //flash_set BFIFERIT
13 flash_set_ints
14 flash_set_intle | &FD[lEC], 16 j;
15 flash_set int32 ( &FD[168], 32 );
16 flash_set inted4 ( &FD[112], &4 );
17 flash_set float32 ( &FD[128], 32.32 );
18 flash_set floated ( &FD[122], 64.64 );
19
20 | }
21 =
Note:

(1) flash_ move function requires the support of the PLC firmware version of the lower
computer (firmware version: v3.7.2 firmware date: 20210528).

(2) The flash register can be written about 1000000 times, and each write is the erasure of the
whole flash register, which is time-consuming. Frequent writing will cause permanent
damage to the flash register. Therefore, it is not recommended that users write frequently.
Carefully use the power on normally on and oscillation coil (e.g. SM0, SM11) as the driving
conditions.
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9 Sequence BLOCK

This chapter mainly introduces sequence block instruction and the application.

Sequence Block instruction:

Mnemonic | Function Ladder chart Chapter

Sequence Block

SBSTOP | Pause BLOCK | [—i+—] sBstor | s1 | s2 | 9-6-1
SBGOON (B}](j(tjoc?ecme }—H—‘ SBGOON | s1 | s2 | 9-6-1

9-1 Concept of the BLOCK

Sequence block whose brief name is BLOCK is a program block to realize some functions.
As a special flow, all instructions in the block are executed in order, which is the biggest
difference with general processes.

BLOCK starts from SBLOCK and ends with SBLOCKE, and programmers can write
instructions in the BLOCK. If one BLOCK contains multiple pulse output instructions(or
other instructions), then pulse output instructions will execute in accordance with conditions
meet order; And meanwhile the next pulse output instruction will not execute until the current
instruction is over.

The XD3, XDM series PLC supports multiple BLOCKs*!.

A complete BLOCK structure is shown as below:

SBLOCK n = = = P BLOCK start

Instruction

Pulse output
Read write module

— = — P All instructions in
G code

BLOCK is executed in
Wait instruction
order
Command list
SBLOCKE = = = P BLOCKend
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% 1: Firmware version below V3.4.5: the XD series PLC allows up to eight BLOCKSs.
Firmware version V3.4.5 and above: XD/XL series PLC can write up to 100 BLOCKSs, but at
the same time can only run 8.

% 2: When the trigger condition of the BLOCK is triggered by the closure of the normally
open coil, it will be executed from the top of the BLOCK to the bottom in turn. When the last
instruction is executed, the execution of the BLOCK will be restarted immediately from the
top to the bottom. When the trigger condition is disconnected, the BLOCK will not stop
immediately, but will complete the last scan and stop after the execution of the unexecuted
program.

% 3:When the triggering condition of BLOCK is triggered by the rising edge of the coil, the
sequential function BLOCK will be executed one time from top to bottom and will not be
executed circularly.

9-2 Call the BLOCK

In one program file, it can call many BLOCK; the following is the method to add BLOCK in
the program.

9-2-1 Add the BLOCK
Open XDPPro software, right click the sequence block in the project bar:

Project X pLet -
rﬁ Project 1
-3 PLC
-,EE% Code o
{gg Ladder
-:_. Function Library 1
. i-[E3 Defautt Library
|:| Config Block

5

..... B comment Editor | Add Sequence Block

..... [} Free Monitor H

Click the command ‘add sequence block’, the following window will jump out:

400



Edit Sequence Block 1 b4

Comment: Sequence Bl-:-cicl

* Insert + Edit Delete | Upwards Downwards

Index Skip Comment Output

[ OE ]l Cancel |

You can edit the BLOCK in the window, Upwards/Downwards are used to change the
position of instructions in the block.
Click ‘insert’ button, some instructions list under the menu:

Edit Sequence Block 1 e

Comment: Sequence Blnci{l

‘|Insert ~| Edit Delete | Upwards Downwards

Comman ltem

utput

e

ait Ite
Read/Write Module(FROM,/TC)
G ltermn

Read/Write 5D Module

[ 0K ] | Cancel |
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Take ‘Pulse Item’ for example:

Pulse Config #

[:]Skip | Comment: Pulze Config

N N N 1
data start addrezs; | DO user params address; D100 syztem params; | Kl output: | YO
mode: 1’913EV start execute section count: |0 Config
i Add Delete pici- pylse Set ® |

: e z = ist
: Config ~ Delete | Initialize the | Configuration wizard | b
FParam SFDO00 bitl Value
¥0 axiz—Common—Farameters zettinz—Fulze direction logic |positive lozic
¥0 awis—Common—Farameters setting—enable zoft limit dizable
¥0 axisTCommon—Farameters settingmechanical back to... |negative
Y0 axizCommonFarameters settingMotor operating mo... |[Fosition Mode
¥0 axiz—ommon—Farameterz settingz—Fulze unit pulze number
used space: E& Y0 axisTCommon—TFarameters settingFulse type One—way pulse Cancel -|
Y0 axizCommonFarameters settingInterpolation coor... [Cross coordi. ..
¥0 axiz—Commonpulze zend mode complete mode
¥0 axisLCommon—Fulze mum 1)} 1
Y0 axisTommon—0ffset (1) 1
| Read From PLC | :Write To FIC | | 0O | Cancel

After click ‘OK’, you will find information in the configuration:
Edit Sequence Block 1 ot

Comment: Sequence Blockl

. Insert - Edit Delete | Upwards Downwards

Index Skip Comment Output

1

Click ‘OK’, the following instructions are added in the ladder:
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| SELOCK Sequence Blockt |

a— vl

= 4 SELOCKE F

Meantime, a new sequence block is added in the left of the project bar:

RS
-_n['_:.} Project
&[] PLC1

—'£§§ Code
+E§§ Ladder
=-J[@ Function Library
‘...[R5| Defautt Library

------ |:| Config Block

=¥ S | Sequence Block

... 1 Sequence Block1

9-2-2 Move the BLOCK

If you want to move the BLOCK to other place, you have to select the original BLOCK and
delete it (select all, then delete):

]

oo D100

L

ol il

18
|:| Config Block
.—.H Seguence Block 2
s 1 Sequence Blosk
E Comment Editor |_ Add To Lad
Free Monitor Copy Sequence Block
~{& Data Monitor Delete Sequence Block

[z Set Reg Init Value ™ .

Now the BLOCK is moved to the new place:
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9-2-3 Delete the BLOCK

You can select the called BLOCK and delete it. If you want to completely delete the BLOCK,
right click the function block and select ‘delete sequence block’. After this operation, you
can’t call this BLOCK any more:

HE Sequence Block ‘

3 ‘

...... =
5 Comment Editor Add To Lad
§ Free Monitor Copy Sequence Block

& Data Monitor

= I RFRE  E  S  N

.m',_. R e e

9-2-4 Modify the BLOCK

There are two methods to modify the BLOCK.
(A) Double click the start/end segment to modify the BLOCK in general:

i [ sBLOCK Seruence Block] ||

——r T v

2 [ SBLOCKE H

Edit Sequence Block 1 »

Comment: Sequence Elockl

. Insert - Edit Delete | Upwards Downwards

Index Skip Comment Output

S

[ 0K | Caneal
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(B) Double click the middle part to modify :

[ sBLocK Sequence Blockl |

IPLSR Co L1000 K1 Y0

(S SELOCKE L

Pulse Config it

(] Skip Comment: EEIWENG] ;

5 5 > 1

data start address: | DO user params address: oo system params: | Kl cutput: | 10

mode: re}at“v start execute section count: |0 | Config

© Add Delete | Upwards Downwards I

frequence pulze count jump register

uzed space: DO-09, 1100-D103 Read From FLC | |Write To FLC | [ 0K ] | Cancel |

9-3 Edit the instruction of the BLOCK

9-3-1 Command item

Use ‘command item’ to edit the program:

Edit Sequence Block 1 p4 .

Comment: Sequence Elockl

‘|Insert ~| Edit Delete | Upwards Downwards I

Pulse Item

Wait ltem
Read/Write Module(FROM,/TO)

G Item
Read/Write SO Module

[ 0K ] | Cancel |
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An ‘instruction list” will jump out after click the ‘command item’:

Instruction List -

[]&kip Comment: Instruction List

MOV D0 D1
MOV 10 D20
MUL D1 D20 D2

| 0K | Cancel

Users can add instructions in the frame.

Skip: to control the stop and run of the instructions. If you select skip and input control coil in
the frame, then when the control coil is ON, the command will not be executed. If not select,
the default action is execution.

Comment: to modify the note for the instruction.

Instruction List =

Sl{ip Comment: |Instruction List

MY Do D1
MO D10 D20
ML D1 D20 DEL

Cancel

Click ‘OK”, the ladder program will change as the following:

1 [ sBLock Sequence Blocki
MO

2 —| |—| Instruction List

3 L= SBLOCKE

4

Note: We can add multiply instructions in one BLOCK and use ‘Skip’ as every instruction’s
execution condition.
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In the above figure, the command segment is not expanded in the ladder diagram, but its
annotation can be modified according to the function of the segment, as shown in the

following figure:
Instruction List b4
[+] Skip |M]:I | Comment : || [MUL
MOV DO I e
MOV D10 D20
MUL D1 Dz0 Dz1
W

0K I | Cancel

The modified block phrase has also changed accordingly, as shown in the following figure:

{ SBLOCK Sequence Block1
___________ ﬁ““““-“
I 1 MUL
1 SELOCKE
9-3-2 Pulse Item
Open the ‘pulse item’ in the same way:
Pulse Config x
D Skip | | Comment: Fulze Config
data start addressz: | D0 user params address: 100 system params: | Kl output: | 10
mode: relat: v | start exeoute zection count: | O Configz
: Add Delete | Upwards Downwards
frequence pulse count Jump register
1 1000 1200 i}
gz 1200 2000| b
used space!  [0-D29, D100-D103 F;eal.i- F;'om. PLI: 'ﬁ'ri.te"'i'o. PLC 0K Ca.ncel

In the following BLOCK, we add two impulse instructions:
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0 | SELOCK Zequence Block

—| PLSR DD Li00 K1 v

4‘ PLSRE DO o0 K1 w0

S SBLOCKE

9-3-3 Wait Item

‘Wait Item’: to wait coil flag or timer bit.
Open ‘Wait Item’ in the same way. There are two waiting modes: flag bit and timer wait.
(A) Flag bit

Wait Config pd

[] skip Comment; Walt Config

O Yait Coil Flaz: SEMO|

'::\.' Wait T Timer: Unit: 1 m= Time:

. 0K Cancel

SEM corresponding ladder diagram is as below:

M30

- POST SEMO
M30

—H—{ OUT SEMO

(B) Timer wait
Wait Config »

[]skip Comment: Walt Config

() Wait Coil Flag: SEMO

© Wait T Timer: Unit: 1 ms -~ Time: EK100|

)4 l Canecel

(C) Corresponding ladder diagram:
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hld
_m [ =BLOCK Sequence Blockl |-

S WAlT K100 K100 =

S SBLOCKE L

Note: Do not add normal coil after WAIT instruction in XD/XL series PLC sequence
BLOCK, and add XD, XL series PLC special signal SEM bit(SEM0~SEM31); SEM cannot
be controlled by set or reset. It can only be set by POST instruction and reset by WAIT SEM
instruction. Or output via OUT instruction. The difference between them is that the POST
command needs to be triggered by the pulse edge to keep the state of SEM; the OUT
command needs to be triggered by the normally open coil, and the SEM is reset when the
triggering condition is disconnected.

9-3-4 Module Read and Write(FROM/TQ)instruction

This item is used to read and write data between PLC and modules, and the operate panel is as

below:
1#read

Read/Write Module =

[]skip Comment: ReadMrite Module

r:) Eead module o Write module Tvpe: Module e

Module n FL0000 e Module address: EQ

Count: Kf FIC address: Mi0

0K l Cancel

FROM\TO instr-uction can be selected from pull-down list:

M1

_m | SBLOCK Sequence Block1

| [ FrOM KIOGWKD __Ke W0
| [ 70 KooKl K00
L SBLOCKE

ST S S,

Note: As shown in the figure above, in V3.4 and above version software, when the module
number is set to KO~K 15, the corresponding ladder diagram will be displayed as
K10000~K10015.
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9-4 Running form of the BLOCK

1. If there are many blocks, they run as the normal program. The block is running when the
condition is ON.
(A) The condition is normal ON, normal OFF coil

Ml

SBLOCK  Sequence block 1
M2

SBLOCK Sequence block 2
M3

SBLOCK Sequence block 3

|
Scanning period 1 I Scanning period 2 Scanning period 3
I
i
M1 |
] i
i
|
M2
|
M3 |
|
Blockl Block1, Block2 Block1, Block2, Block3

Note: When the program in the BLOCK is not executed and the triggering condition M is
disconnected, the BLOCK will not stop immediately, but will complete the last scan, and will
stop after the rest of the program has been executed.

(B) The condition is rising or falling edge of pulse

Ml
| | |
|T| SBLOCK Sequence block 1
M2
| |
I Tl SBLOCK Sequence block
2
M3
| |
IT' SBLOCK Sequence block

3
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When M1, M2, M3 is from OFF to ON, all these blocks will run once.

2. The instructions in the block run in sequence according to the scanning time. They run one
after another when the condition is ON.
(A) Without SKIP condition

i |
—1 | SBLOCK. Sequence BLOCK 1 |

—| FLSR HDO HDIOD K1 Y0 |_
—|PLSR HDI00 HD300 Kl Y1|—

FROLI ED EO Eé W10

—| SELOCKE |—

The instructions running sequence in block 1 is shown as below:

1
Eeanning periodijScanning periodd Scanning u:r:l.odﬁ! scanning period §Scanning n:riodsﬂ

BLOCK condition
A iz OFF and all

PLEE ¥0 PSR %1 FRODI the sequence
insructionsz are
finished running,

Blockrunming
(B) With SKIP condition
| I
- | SBLOCK Sequence BLOCKL |

—|IIUIE|—| FLEE HDO HD100 Kl ¥0 |—

14
—{ - PLSR HD200 HD30 K1 ¥i

M5
| FROM KO KO Ké MI0

—| SELOCKE |—

Explanation:

A) When M2 is ON, block 1 is running.

B) All the instructions run in sequence in the block.

C) M3, M4, M5 are the sign of SKIP, when they are ON, this instruction will not run.

D) When M3 is OFF, if no other instructions use this YO pulse, PLSR HDO HD100 K1 YO
will run; if not, the PLSR HDO HD100 K1 YO will run after it is released by other instructions.
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E) After YO pulse sending completed, check M4. If M4 is OFF, check Y1 block, if M4 is ON,
check M5. If M5 is OFF, module commmunication will run.

9-5 BLOCK instruction editing rules

In the BLOCK, the instruction editing should accord with some standards.
(1)Do not use the same pulse output terminal in different BLOCK.

NO(x) YES(\)

MO MO
—] |——| SELOCE Sequence BLOCKI{— — I__| SBLOCK Sequence BLOCKL |_

M1
_|M|1_| AsFE HDO HDIM EL 70 |_ —||_| FLiFE HDO HDINO Kl ¥0 |_

— SBLOCKE H | SELOCEE H
Mo MD

—f —— SBLOCK Sequence BLOCK2} — F—— SBLOCK Sequence BLOCK2H

—| FLiE HDO HDLOO K1 YO |- —| FLSR HDO HDIO Kl Y1 |_

_| SELOCKEE |- _| SELOCKE |_

(2)Do not use the same pulse output terminal in BLOCK and main program.

NO(X) YES(\)
1D 10
—| —{FLSR. HDO HD100 Kl ¥0| —| F———FLSR HD0 HDI00 K1 Y04
D N
—| SBLOCE Sequence BLIIICKll_ —| SBLOCE Sequence BLI:IIZKll_
FLSR HDO HDIO0 K1 YO PLSR. HDO HDIO0 K1 Y1
SBLOCKE H SBLOCKE H

(3)There only can be one SKIP condition for one BLOCK instruction.

NO(X) YES(\)
i 1] iy 1]
I SBLOCE Sequence BLOCEL H SBLOCK sequence BLOCKL
L1 W2 Il
| HFPLSE. HDO HODI) E1 %0 | ———PLSE. HDO HOIO) K1 %0
I SELOCKE N SELOCKE
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(4)The SKIP condition only can use M, X, can not use other coil or register.

NO(x)

YES(\)

I 1]
— SELOCE. Sequance BLI:IEIll—

m
[ PSR D0 DiW K170 H

WR2[D10]
—{FLSR_HD0 HOLm K1 V0

SELOCKE H

0 I

SBLOCE. sequence BI.UEKII—

yu
—[ PSR D0 DI K170 H

WD
—[FLSF. AL0 HDI K YOH

(5)The output instructions cannot be CNT_AB(CNT), PWM.

NO(X) YES(Y)
MO I
— SELOCESequence BLOCKIH — SBLOCEsequence BLOCKIH

HiCO

M1
—[CHT 4F

M2
—rwM Koo Do ¥o H

DO

SELOCEE H

it
——| FLSE. D0 D100 K1%¥0 H

I
F——FL3E. HDO HDI00 K1 VO H

SBLOCEE H

(6)BLOCK is not recommended to put in the STL, because if one STL ends, while the
BLOCK doesn’t end, then big problem will happen.

NO(X) YES(V)
STL SO0 S0
O it } SBLOCK H
14] [
i | SBLOCK H - [FROM KO KI K5 DI00H
—{FROM KO0 Kl K5 DI00H WATT 4 K50 -
—— WAIT K1 K50
I —— PLSR_HDO HDI100 K1 Y0 [
—— PLSR HDO HDI100 KI Y0 |
— SBLOCKE H
‘ SBLOCKE F STL SO
M100 Y0
{1 () N\H\OO /Y 0\
|l v 7
STLE

(7)Label Kind type cannot be used in the block

Sign P, I cannot be used in block. Even they can be added in block, but they do not work in

fact.
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9-6 BLOCK related instructions

9-6-1 Instruction explanation

Stop running the BLOCK [SBSTOP]

1)Summary
Stop the instructions running in the block

[SBSTOP]

16 bits SBSTOP 32 bits -

Condition | NO,NC coil and pulse edge Suitable XD, XL

types

Hardware Software | V3.2
2)Operands

Operand | Function Type

S1 The number of the BLOCK 16bits, BIN

S2 The mode to stop the BLOCK 16bits, BIN
3)Suitable component
Operands Word soft elements Bit soft elements

System Constant | Module System
D|FD|TO|CD|DX|DY | DM|DS| KH | ID|QD|X|Y|M|S|T|C| Dam

S1 ° °
S2 °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Function

I\{IH SBSTOP‘ K1 \ KO \

S1 is the block number of sequence block. The block number is unique and cannot be

% CORIC)

changed. It can be viewed in the left engineering bar as follows.

[P A rmaar s p

------ 3 Cconfig Block
equence Block

1Eequence Block1
Seguence Block2
Cequence Block3

B ot E ibons

S2 is the mode for BLOCK stop, operand: KO, K1, K2

KO: stop the BLOCK slowly, if the pulse is outputting, the BLOCK will stop after the pulse
outputting is finished.

K1: stop the BLOCK immediately; stop all the instructions running in the BLOCK.
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Execute
SBSEOP
frequency
\

K< \\4’ KO

K2: Destructive slow stop BLOCK, that is, when the pulse is being sent, the SBSTOP
condition holds, then the pulse will slow down along the slope, without to use with the
SBGOON instruction, so the remaining instructions will not be executed. After executing this
instruction, the BLOCK can be restarted. (Note: K2 mode is only supported by V3.4.2 and
above PLC)

K3: Destructive immediate stop BLOCK, that is, when the SBSTOP condition is met while
the pulse is being sent, the execution of the pulse instruction in BLOCK will be immediately
stopped without the need to use it in conjunction with the SBGOON instruction, so the
remaining instructions will no longer be executed. After executing this instruction, the
BLOCK can be restarted. (Note: K3 mode is only supported by PLCs with firmware versions
V3.4.6 and above, or XD5SE/XDME with firmware versions V3.5.3 and above.)

|C0ntinue running the BLOCK[SBGOON] |

1)Summary
This instruction is opposite to SBSTOP. To continue running the BLOCK.
[SBGOON
16 bits SBGOON 32 bits -
Condition | Pulse edge Suitable XD, XL
types
Hardware | - Software | V3.2
2)Operands
Operand | Function Type
S1 The number of the BLOCK 16 bits, BIN
S2 The mode to continue running the BLOCK 16 bits, BIN
3)Suitable component
Operands Word soft elements Bit soft elements
System Consta | Module System
nt
D|F|TD|COD|DX|DY| DM | DS| KH | D|QD|X|Y|[M|S|T| C| Dam
D
S1 ° °
S2 °
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes SHS; T
includes T,HT; C includes C, HC.

Function

hf;{ SBGOON | KI | Ko |

% Gy ()

S1 is the sequential function block number, which is unique and cannot be changed. It can be
viewed in the left engineering column at the following location:

: [P A rmaar s p

------ 3 Cconfig Block
equence Block

1Eequence Block1
Seguence Block2
JEequence Block3

- [ Py

S2 is the mode to continue running the BLOCK. Operand: K0, K1.

KO: continue running the instructions in the BLOCK.

For example, if pulse outputting stopped last time, SBGOON will continue outputting the rest
pulse;

K1: continue running the BLOCK, but abandon the instructions have not finished last time.
Such as the pulse output instruction, if the pulse has not finished last time, SBGOON will not
continue outputting this pulse but go to the next instruction in the BLOCK.

This instruction only applies to PLSR instructions in BLOCK, and can only send the
remaining pulses for interpolation instructions, which can not be skipped.
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9-6-2 The timing sequence of the instructions

SBSTOP (K1 K1) +SBGOON (K1 K1)

10
1l |  SBLOCK Sequence BLOCK 1 [
[ FLSRE HDO0 HDIOD K1 70 |
SELOCER ||
Iz
H SBESTOP 1 K1
K
H SEGOCH K1 Kl

| |
ccanning pericd 1}scanning peried Eisca:u.n:i.n:' periad Eiscmin: pericd ﬂi:-:mmin: pericd 5;
1 1 1 1
» > »| »| »|
1 1 1 1
Condition MO I I I I
Fy ! ! ! !
| | | |
1 1 1 1
| | | |
1 1 1 1
Condition MZ | | |
A | | |
] ] |
] 1 1
| i | |
! | Condi tion M4 ! |
| 1 T 1 ]
| | I I | I
1
o I I e I !
- ' | o | I
- 1 il 1 1
FLS YO [ ! B ! !
i | il | |
1 | 1 1

When MO is from OFF—ON, run “PLSR HDO HD100 K1 Y0” in the BLOCK to output the
pulse;

When M2 is from OFF—ON, the BLOCK stops running at once;

When M4 is from OFF—ON, abandon the rest pulse.
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SBSTOP(K1 K1)+SBGOON(K1 K0)

| | i
i i i PLS Y0
[ [ i

IO
1l |  ZBLOCK Sequence BLOCK 1 [
| FL3E HDO HDIOOD K1 YO |-
SBLOCEE —

g .

it [ SB3TOF Kl Kl

i
I SBOCCH Kl K0
| | | | | |
@Scanning period 1 Scanning period 2 I Scanning period 3 | Scanning period 4  Scanning period 5 I
| 1 | | I |
i " " " " "
| | | |
— | | | | |
Condition M?2 ' ' |
Pt | | |
! ! ! ! !
L e
< ! ! . ! ! !
| ] | ! | |
e i | i
PLS YO : | i i
S g i i
| |
| i

When M0 is OFF—ON, run ‘PLSR HDO HD100 K1 Y0’ in the BLOCK to output the pulse;
When M2 is OFF—ON, the BLOCK stops running, the pulse output stops at once;
When M3 is OFF—ON, output the rest pulses.
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SBSTOP(K1 K0)+SBGOON(K1 K1)

A0
4l mBLOCE. Sequence BELOCE 1+
4 PL3E HDO HDOD E1 ¥O |
ABELIDCEE —

Il
1l SESTOF 1 A

I
4l SECOCH 1 Kl |

S:a.m:l.in:n:rioﬂ.l:Sca.min:nerioﬂ.E:S:a.n.ni:u.:']:|:rioﬂ.:’;Eca.:u.n:i.n:n:riodﬂiscamingpgriodﬁi
| | |
W >
Dondition MO ' '
Iy | |
| |
i i
: : | |
O:nndl'tln:nn M1 i
| |
1 l 1
| : | o
: ; : Condition Md
|

I | I I
| ! | |
- 1 i |
' | |
FLS Y0 ] P
: ] 4
| | |

When MO is from OFF—ON, run ‘PLSR HDO HD100 K1 YO’ in the BLOCK to output the
pulse;

When M1 is from OFF—ON, stop running the BLOCK, the pulse will stop slowly with slope;
When M4 is from OFF—ON, abandon the rest pulses.
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SBSTOP(K1 K0)+SBGOON(K1 K0)

D

I# | SBLOCK Sequence BLOCK 1 |-
———{ PSR HDO0 HDIO0 KI v0
 —— SELOCEE =

i |

1t [ EBSTOP KI  KI

I3

I# [ SBGOCH KI K0 |

1 1 1 1
. : 1 : . | 2 : | : i |
ccanning ]:lerdeI:ca:n.nlnr pariodd |SEANLINE Der 1od4|=c:|.'n.u.1n: Dtl'md5|

1

1 . !
|Feanning per io0dl
1 1 1 1
L

! | FLS ¥0O

i » > » | >

Condition M0 | } } | |

4 i i i i

— | | | |

| | I I I

Condition M | ! !

£ | | |

I I I I

! ! ! !

: : Condition M3 : :

| i TI i |

- | | | | | |
L I I |

e | . | |

1 I el 1 1

i i i i

When MO is from OFF—ON, run ‘PLSR HDO HD100 K1 Y0’ in the BLOCK to output the
pulse;

When M1 is from OFF—ON, suspend running the BLOCK, the pulse will stop slowly with
slope;

When M3 is from OFF—ON, output the rest pulses.

Please note that by the SBSTOP stops the pulse with slope, there may be still some pulses; in
this case, if run SBGOON K1 KO again, it will output the rest of the pulses.
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9-7 BLOCK flag bit and register
1. BLOCK flag bit:

Address | Function Explanation
SM300 | BLOCKI running flag
SM301 BLOCK2 running flag
SM302 | BLOCKS3 running flag 1 running

0: not running
SM399 | BLOCK100 running flag

2. BLOCK flag register:

Address | Function Explanation
SD300 BLOCKI1 running instruction
SD301 BLOCK2 running instruction
sp30z | BLOCKS running instruction BLOCK use this value when
.............. monitoring
SD399 BLOCKIOO running
instruction

If GBLOCK is used, it will occupy SM399 and SD399.

421




10 Special Function Instructions

This chapter mainly introduces PWM (pulse width modulation), FRQM, precise timing,

interruption etc.

Special Function Instructions List:

Mnemonic | Function Circuit and soft components Srhapt
Pulse Width Modulation, Frequency Detection
Output pulse with the
PWM specified duty cycle and }H 1 PWM| s1| s2 | D | 10-1
frequency
FROM Fixed pulses frequency }H H{ FRQM‘ S1 ‘ D ’ ) ‘ S3 ‘ 1022
measurement
Time
STR Precise Time }H H STR ‘ DI ‘ D2 ‘ 10-3
Interruption
EI
EI Enable Interruption ‘ 10-4-1
DI
DI Disable Interruption ‘ 10-4-1
IRET
IRET Interruption Return ‘ 10-4-1
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10-1 Pulse Width Modulation [PWM]

1) Summary

Instruction to realize PWM pulse width modulation

PWM pulse width modulation [PWM]

16 bits - 32 bits PWM
instruction instruction
execution normally ON/OFF coil suitable XD/XL (except
condition models XD1/XL1/XDH/XLH)
hardware - software -
requirement requirement
2)Operands
Operands | Function Type
S1 specify the duty cycle value or soft component’s | 32 bits, BIN
ID number
S2 specify the output frequency or soft 32 bits BIN
component’s ID number
D specify the pulse output port bit
3)Suitable Soft Components
Operands Word soft elements Bit soft elements
System Constant | Module System
FD| TO | CD | DX | DY | DM | DS KH D|{QD|X|[Y|M[S|T|C| Dnm
S1 ° ° ° ° °
S2 ° . ° ° °
D .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Function and Action

e

Duty cycle n: 1~65535.
Output pulse f: 1~100KHz
XD series PLC PWM output need transistor type terminal:

Gy (& @)

‘KlOO‘ D10 \ YO \

PLC model PWM output
terminal

XD2-16T/RT -24T/RT -32T/RT -48T/RT -60T/RT YO0, Y1
XD3-16T/RT-24T/RT-24T4-32T/RT-32T4-42T/RT-48T/RT | YO, Y1
-60T/RT
XD5-16T/RT-24T/RT-32T/RT-42T-48T/RT -60T/RT-80T Y0, Y1
XD5-24T4 -32T4-48T4 -48T6-60T4 -60T6-60T10 Y0,Y1,Y2,Y3
XD5-24D2T2 Y0, Y2, Y4, Y6
XD5-48D4T4 Y14,Y16
XDM-24T4 -32T4 -60T4 -60T10 Y0,Y1,Y2,Y3
XDC-24T -32T -48T -60T YO0, Y1
XD3E-24T YO0, Y1
XD5E-24T -30T -48T -60T Y0, Y1
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PLC model PWM output
terminal
XDS5E-30T4 -60T4 -60T6 -60T10 Y0,Y1,Y2,Y3
XDME-30T4 -60T4 -60T10 YO0, Y1, Y2, Y3
XDH-30A16(L)-60T4-60A32-60A64 YO0, Y1, Y2, Y3
XL3-16T/32T Y0, Y1
XL5-16T/32T Y0,Y1
XL5E-16T/32T Y0,Y1
XL5-32T4, XL5E-32T4/64T6, XLME-32T4 YO0, Y1, Y2, Y3
XL5-64T10, XL5E-64T10, XLME-64T10 YO0, Y1, Y2, Y3
XL5N-32T YO0, Y1
XL5H-24A8L Y0,Y1
XLH-24A16(L)-30A32(L) Y0,Y1,Y2,Y3

® Duty cycle of PWM output =n /65535x100%

® PWM use the unit of 0.1Hz, so when set S2 frequency, the set value is 10 times of the
actual frequency (10f). E.g.: to set the frequency as 72 KHz, and then set value in S2 is
720000.

® When X0 is ON, output PWM wave; When X0 is OFF, stop output. PMW output doesn’t

have pulse accumulation.

>
In the left graph:
TO=1/f
1 t/T0=n/65535

Note: it needs to connect 1K ohm amplification resistor between output terminal and common
terminal when using PWM instruction.
XDH/XLH models require firmware version V3.7.2 or higher to support this function.

Example

o —

@ @ @

brightness 25% brightness 50% brightness 75%

s Wl X

brightness 100% start stop
LA o e

There is a LED drived by DC24V. It needs to control the brightness of the LED. In order to
decrease the power loss of wave collector, turn ON the switch at the moment it is OFF, then
turn it OFF. This process will cycle. Connet a transistor between the power supply and LED.
The pulse signal will input from the transistor base terminal. The current between base and
emitter is pulse. The LED input voltage is proportional to the duty ratio. The LED input
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voltage will be changed by changing the duty ratio. There are many methods to change the
value. The normal way is pulse width modulation (PWM) which means only changing the ON

holding time but not changing the ON frequency.

This example applies the PWM technology to the LED brightness adjustment. The controller
can accpet 24V PWM control signal. The brightness range includes 25%, 50%, 75%, 100%.
The brightness is controlled by the PWM duty ratio.

Element explanation:

Program:

PLC Explanation Mark
component
X0 Start button, X0 is ON when pressed.
X1 Stop button, X1 is ON when pressed.
X2 25% brightness button, X2 is ON when
pressed.
X3 50% brightness button, X3 is ON when
pressed.
X4 75% brightness button, X4 is ON when
pressed.
X5 100% brightness button, X5 is ON when
pressed.
HDO PWM duty ratio register
HD2 PWM frequency register Defaulted
100Hz
SM2
|| | DMOV  K1000 HD2
X0
1l | MSET MO Ml
X1
M | DMOV KO0 HDO

o ZRST MO Ml

MO X2 X3 X4 X5
— — F—#F—4—F—1__ DMOV KIi6383 HDO
X2 X3 X4 X5
— A DMOV K32767 HDO

X2 X3 X4 X5

}—/M—‘ DMOV K49151 HDO

X2 X3 X4 X5

o H DMOV K65535 HDO

il
[

T [ T 1 7 T T T T

| PWM _ HDO HD2 Y0

Program explanation:

1.

A

HDO will control the LED voltage. The voltage = 24*HD0/65535, pulse output frequency
is 100Hz.

Press start button, X0 is ON, M0, M1 is ON, the LED brightness adjustment starts.

X2 is ON, HD0=16383, HD0/32768=0.25, the LED brightness is 25%.

X3 is ON, HD0=32767, HD0/32768=0.5, the LED brightness is 50%.

X4 is ON, HD0=49151, HD0/32768=0.75, the LED brightness is 75%.
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6. X5 is ON, HD0=65535, HD0/32768=1, the LED brightness is 100%.
7. Press shut down button, X1 is ON, HDO is reset, shut down the PWM trigger condition,
LED voltage is OV.

10-2 Frequency measurement [FRQM]

1) Summary
Measure the frequency.

Frequency measurement [FRQM]

16 bits - 32 bits FRQM
instruction instruction
execution Normally ON OFF coil suitable XD/XL (except
condition models XD1/XL1/XDH/XLH)
hardware - software -
requirement requirements
2)Operands
Operands | Function Type
S1 Sampling pulse numbers 16 bits, BIN
S2 The display precision 16bits, BIN
D Measurement result 32 bits, BIN
S3 Pulse input terminal bit

3) Suitable Soft Components

Operands Word soft elements Bit soft elements
System Consta | Module System
nt
D/ F|T|CD|DX|DY DM | DS| KH |ID|QD|X|Y|M|S|T|C| Dnm
D

S1 o o ° ° °

S2 o o ° ° °

D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS. M includes M,HM,SM; S includes S,HS; T
includes T,HT; C includes C, HC.

Function
and Action

- & ® ®
P% FRQM ‘ K20 \ D100 ] X0 ‘ K1

e The sampling pulse numbers can be adjusted according to the frequency, the higher the

frequency, the bigger the sampling pulse numbers.
e Measurement result, the unit is Hz.
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o Display resolution: only can set to 1, 10, 100, 1000, 10000.

e When MO is ON, FRQM collects 20 pulses from X0, and records the sampling time. The
result of sampling numbers dividing by sampling time will be saved in D100. The
measurement process will repeat. If the measurement freqeuncy is less than the

measurement range, the result is 0.

e The measurement precision is 0.001%.

The pulse input terminal for FRQM:

Model X terminal Frequency
measurement
upper limit (Hz)

16 points X0, X3, X6 10K

XD2 series . X0, X3 80K

24/32/48/60 points X6 10K

) X0 80K

D3 cori 16/24/32 points X3. X6 10K

% | a2ag/60 point X0, X3 80K

pomts X6 10K

XD3E 24 points X0, X3 80K

series p X6 10K

16/24/32/42/48/60/80 points X(;;gﬁ ?8§

XDS series 1 i 3 T4/48 T4/A8DATA/60T4 | X0, X3, X6, X11 80K

24D2T2/48T6/60T6/60T10 X0, X3, X6, X11 80K

XDM seri 24T4/32T4/60T4 X0, X3, X6, X11 80K

SEHIES 60T10 X0, X3, X6, X11 80K

XDC series | 24/32/48/60 points X0, X3, X6, X11 80K

. X0, X3 80K

z(e]r)iZf 24/30/48/60 points X6 10K

30T4/60T4/60T6/60T10 X0, X3, X6, X11 80K

XD.ME 30T4/60T4/60T10 X0, X3, X6, X11 80K
series

. . X0 80K

XL3 series | 16/32 points X3. X6 10K

. X0, X3 80K

XLS series | |0/32 points X6 10K

32T4/64T10 X0, X3, X6, X11 80K

. X0, X3 80K

z(eIEiSGISE 16/32 points X6 10K

32T4/64T6/64T10 X0, X3, X6, X11 80K

XLME 32T4 X0, X3, X6, X11 80K

series 64T10 X0, X3, X6, X11 150K

XL5H X0, X3 80K

series 24A8L X6 10K

XLA5N 12 point X0, X3 80K

series pomts X6 10K
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Example

Asynchronous motor drives the conveyor to transfer the work piece. It needs to real-time
display the work piece moving speed. The diameter of the transmission shaft is 100mm, the
gear numbers on the transmission shaft are 100, the speed unit is m/min.

proximity switch

X0

1 gear number=100

work piece

E=100nun

ESYHChTOﬂOUS motor

Component explanation:

PLC Control explanation Mark
component
X0 Proximity switch, to count the gear numbers
MO Start signal
D16 Speed register (float number)
Program:
MO

FRQM K20 DO X0 KI

DFLT DO D2

EMUL KO0.1 K3.14 D6

EMUL D4 D6 DI10

|
‘{
—— EDIV D2 KI00 D4
—
I
—

EMUL DI0O K60 D16

T T T T T T

Program explanation:
1. Set ON the start signal M0, to run the frequency meansurement program
2. Transform the frequency to float number, then it is divided by 100 (gear numbers per
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rotation), the result is shaft rotate numbers per second (float number).

3. Calculate the diameter of the transmission shaft and save in register D6 (float

number), then calculate the transfer distance per second and save in D10 (float

number).

4. the transfer distance per second multiply by 60 is the speed (m/min).

10-3 Precise Timing [STR]

1) Summary
Read and stop precise timing when precise timing is executed

Precise timing[STR]
16 bits - 32 bits STR
instruction instruction
execution edge activation suitable XD/XL (except XDH,XLH)
condition models
hardware - software -
requirement requirements
2)Operands

Operands | Function Type

D1 Timer Number bit

D2 specify timer’s value or soft component’s ID 32 bits, BIN

number
3)Suitable Soft Components
Operan Word soft elements Bit soft elements
ds System Consta | Module System
nt
DIF| T|C|D|D| D|D| KH I Q| X| Y/ M|S|T|C| Dn
DID|ID|X|Y|M|S D| D m

D °
D1 °
D2 o| o | o ° °

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S and
HS; T includes T and HT; C includes C and HC.

Function
and Action

<Precise timing>, <Precise timing reset>
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.
~ | sTR | ETO | K00 |

—- oD

MO |
- | RST \ ETO \

:Timer’s number. Range: ETO~ET30 (ETO, ET2, ET4...... all number should be even)
:Timing value

Precise timer works in unit of 1ms.

Precise timer32 bits, the counting range is 0~+2,147,483,647.

When executing STR, the timer will be reset before start timing.

When X0 turns from OFF to ON, ETO starts timing. ET0O will be reset and keep its value 100
when accumulation time reaches 100ms; If X0 again turns from OFF to ON, timer T600 turns

from ON to OFF, restart to time, when time accumulation reaches 100ms, T600 reset again.

See graph below:
x || B

ETO

100ms 100ms

o L

When the pre-condition of STR is normally open/closed coil, the precise timer will set ON
immediately when the timing time arrives and reset the timing, and cycle back and forth.

<read the precise timing>, <stop precise time>

0

49— DMOV | ETO DO ® When X0 changes from OFF to ON, move the
current precise timing value into DO
immediately, it will not be affected by the scan
cycle;

o

- STOP ‘ ETO ‘ ® When MO changes from OFF to ON, execute

STOP instruction immediately, stop precise
timing and refresh the count value in ETDO. It
will not be affected by the scan cycle;
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PreciseTiming Interruption

When the precise timing reaches the count value, it will generate an

interruption tag, interruption subprogram will be executed.

Interruption Tag corresponding to the Timer:

Can start the precise timing in precise timing interruption;
Every precise timer has its own interruption tag, as shown below:

Timer’s No | Interruption Tag || Timer’s No | Interruption Tag
ETO 13000 ET10 13005

ET2 13001 ET12 13006

ET4 13002 ... ]

ET6 13003 ET22 13011

ETS8 13004 ET24 13012

—Xﬂ?—{ STR ‘ ETO ‘ K100 ‘
e

MO

H1% RST ‘ ETO ‘

SMO

Example 1

The filling machine controls the filling capacity by controlling the liquid valve open time (it is

When X0 changes from OFF to ON,
ETO will start timing. And ETO reset
when accumulation time is up to
100ms; meantime generates an
interruption, the program jumps to
interruption tag 13000 and execute the
subprogram.

3000ms in this application). To improve the filling capacity precision, the liquid valve open

time can be controlled by precise timing.

LT

B'EY

R

=
|

-

Filling machine
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Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when the button is pressed
ETO Precise timer
YO0 Control the liquid valve, YO ON when the valve
opened, YO OFF when the valve closed

Program:
X0 Y0
—If S )
~—| STR | ET0 | K3000 |
ETO Y0
— ( R )
4{ RST ‘ ETO }

Program explanation:
1. When X0 is ON, the liquid valve YO0 and precise timer ET0 open at once.
2. Shut down the liquid valve YO0 and precise timer ETO when the time arrived.

Example 2
The precise timer interruption can produce the following pulse wave. The Y2 ON time is
500ms, the pulse period is 1000ms.

X0 |

1000ms

Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when button is pressed
Y2 Pulse output terminal
MO Internal auxiliary coil
ETO Precise timer
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Program:

Method 1 Method 2
JM STR | ETO | K500 | Ry STR | ETO | K500
X0 l X0 |
i - RST ] ETO } i | RST | ETO -

B R L{(S> M |ALT\Y2}

MO Y2 Y2
——| (R END
SMO
> STR ‘ ETO \ K500 }
IRET
END

Program explanation:

1. When X0 is ON, the precise timer interruption will work, Y2 will output the pusle
wave.

2. When X0 is OFF, shut down the precise timer interruption, Y2 stop outputting.

Example 3

As the FRQM calculating the time for fixed pulse numbers, we will change the way to
calculate the pulse numbers in fixed time.

o

encoder

|-

==
i | DC24%
power supply i
= =T
shield layer
Component explanation:
PLC Control explanation Mark
component
MO Start button, X0 is ON when pressed
ETO Precise timer
HDO Precise timer setting value (unit: ms)
HSCO0 High speed counter
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| D10 | The measured frequency (unit: s)

Program:

HN%O—{ STR ETO HDO |-
HN{»O—{ RST ETO }—

MO
- CNT HSCO K999999999 }

DMOV HSCO DO }

HSM,L% DFLT D0 D2 |
—{  DFLT HDO D4 |
—| EDIV K1000 D4 D6 |-
| EMUL D2 D6 D8 |
—  DINT D8 DI0 |
~—  DMOV K0 HSCO |

SMO
L STR ETO HDO }—

END

Program explanation:
1. Set the high speed counter sampling period register HDO, the unit is ms.
2. Set ON MO to start the precise timer interruption and high speed counter, calcuate the
frequency
3. The frequency range is 0-80KHz, the precision is 0.005%.

434



10-4 Interruption [EI], [DI], [IRET]

XD/XL series PLC have interruption function, including external interruption and timing
interruption. By interruption function we can deal with some special programs. This function
is not affected by the scan cycle.

10-4-1 External Interruption

The input terminals X can be used to input external interruption. Each input terminal
corresponds with one external interruption. The input’s rising/falling edge can activate the
interruption. The interruption subroutine is written behind the main program (behind FEND).
After interruption generates, the main program stops running immediately, turn to run the
correspond subroutine. After subroutine running ends, continue to execute the main program.

<_Main Program
Subprogram

[

Note: The external interruption of XC series PL.C cannot be activated by rising edge

Main Program

Input Interrupt

and falling edge at the same time; but XD/XL series PLC supports rising edge and
falling edge activation meantime.

External Interruption’s Port Definition

XD/XL series 16 I/O XD/XL series 24~64 1/0
Pointer No. Disable the Pointer No. Disable the
Input — - 5 " Input — - . .
. Rising Falling mterruption . Rising Falling interruption
terminal > . X . . terminal > . ; . .
Interruption | interruption | instruction Interruption | interruption | Instruction
X2 10000 10001 SM050 X2 10000 10001 SM050
X3 10100 10101 SMO51 X3 10100 10101 SMO051
X4 10200 10201 SM052 X4 10200 10201 SMO052
X5 10300 10301 SM053 X5 10300 10301 SM053
X6 10400 10401 SM054 X6 10400 10401 SM054
X7 10500 10501 SMO055 X7 10500 10501 SMO055
XD series 10 I/O X10 10600 10601 SMO056
Pointer No. Disable the X11 10700 10701 SM057
Input - pisin Falling | interruption
terminal sme | g | mierpt X12 10800 10801 SM058
Interruption | interruption | instruction
X2 10000 10001 SM050 X13 10900 10901 SM059
X3 10100 10101 SMO51
X4 10200 10201 SM052

Note: when the interruption ban coil is ON, the external interruption will not execute.

External interrupt terminals that have been used as external interrupt signals in the program
cannot be used as the origin of ZRN and EXT signals for Z-phase and PLSR.
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Interruption Instruction

Enable Interruption [EI], Disable Interruption [DI], Interruption Return [IRET]

¢

EI : : ® If use EI instruction to allow
mterruption range . . .
interruption, then when scanning the

program, if interruption input
changes from OFF to ON, then
execute subroutine M. @). Return

)

: 5 to the original main program.
10000 iterruption 1

Interruption pointer (I****) should
be behind FEND instruction;

10100 ® PLC is usually on the status that

@ allows interruption.

et

I
it
=

Note:

(1) In interrupt subroutine, only simple instructions such as set, reset, transmission and
operation can be written, which can be executed in a scanning cycle. Other
instructions such as sending pulses, timing (except for precise timing),
communication and other instructions that need to be continuously executed are not
supported.

(2) There are a total of 20 timed interrupts (140**~[59**), and only one time can be used
for the same timed interrupt. For example, if 14010 (timed interrupt executed every
10ms) is used for interrupt 140**, then 14050 (timed interrupt executed every 50ms)
cannot be used. It can be written as 14150.
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Interruption’s Range Limitation

i

I

i

D
interruption

allowed

>

—

|

—

>

mterruption

forbidden

>

Disable the Interruption

® By programming DI instruction, can
set interruption disabled area;

® Allow interruption input between
EI~DI

® [f interruption forbidden is not
required, please program only with EI,
and program with DI is not required.

® Every input interruption is
equipped with special relays
(SM50~SM69) to  disable
interruption.

® In the left program, if use MO to
set SM50 “ON”, then disable
the interruption 0.

- -
S
= allowed
- D
- -—
FEMD
10000
- >
eyl
forbidden
END
Example 1
N :
origin A (X0 B (XD C (X2

The positions of A, B, C are unknown. The speed of the three segments are different. The

application can be perform by PLSF instruction and external interruption. We can install three

proximity switch at postion A, B, C, and connect the signal to PLC input terminal X0, X1, X2.

(suppose X0, X1, X2 are external interruption terminal, the related rising edge interruption ID

are 10000, 10100, 10200. The PLC external interruption terminal please refer to “external



interruption terminal definition). The pulse terminal is YO0, the direction terminal is Y2. To
improve the speed changing precision, the acceleration and deceleartion time are 0. The speed

will switch by external interruption.

Segment Frequency setting | Pulse numbers
value (Hz)

Origin ---- A 10000 999999999
A----B 30000 999999999
B ----- C 20000 999999999
Acceleration 0
and deceleratoin
time

Note: as the pulse numbers of each segment is unknown, the pulse numbers should set large
enough to ensure the object can move to the proximity switch. The STOP instruction will be
run by external interruption when the object gets to position C.

Component explanation

PLC Control explanation Mark
component
MO Start button, PLSF will send pulse when the
button is pressed
HDO the PLSF pulse frequency register
Program
SM2

DMOV K10000

M

N

PLSF HDO KI YO ‘—

FEND

10000

SMO
H% DMOV  K30000

IRET

EE

10100

SMO

DMOV K20000 HDO %

IRET

10200

el

SMO MO

! ( R )

STOP YO KI }

IRET

END

438



Program explanation

1. SM2 is ON, set HDO to 10000, set on M0, PLSF instruction will send 10000Hz pulse,
the object will move from origin to A.

2. When the object touches A, X0 will be ON at once, the external interruption 10000
will work, HDO is set to 30000, the object will move from A to B with the speed of
30000Hz.

3. When the object touches B, X1 will be ON at once, the external interruption 10100
will work, HDO is set to 20000, the object will move from B to C with the speed of
20000Hz.

4. When the object touches C, X2 will be ON at once, the external interruption 10200
will work, MO is set OFF, the pulse sending will stop at once.

Example 2

The diagram is the product packing machine. The robot will pack the product when 30
products are detected, the robot and counter will be reset after packing completed. To
improve the working efficiency, the product sending speed is very fast, the sensor X2 detects
the product time is 8ms, PLC input terminal filter time is 10ms, the normal counter cannot
detect the products. We can use the external interruption to count the products.

&

ﬁmmmmmmm%pm

X1
]
Component explanation:
PLC Control explanation Mark
component
X2 Product counting photoelectric sensor, X2 is ON when the
product is detected
X1 Robot action complete sensor, X1 is ON when the action
is completed
Co 16-bit counter
YO0 Robot
Program:
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MO YO

| C r—
X1 MO
—i (R
YO
(R >—
RST CO H
FEND
10000
SMO0
} CNT CO K30
LC{O MO
} ( S >7
IRET
END

Program explanation:
1. In the external interruption program, count the X2 input, when the X2 is 30, set ON
MO
In the main program, it controls the YO0 according to the MO state.
3. When the robot action is completed, X1 changes from OFF to ON once, RST works,
YO0 and CO are reset, MO is OFF, wait for the next packing process.

10-4-2 Timing Interruption

Function and Action

Under the circumstance that the main program execution cycle is very long, when you
have to handle with special program or execute specific program every once in a while
when program is scanning in sequence control, the timing interruption is very useful. It is
not affected by PLC scan cycle and executes timing interruption subroutine every N ms.
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X0
ml o >
FEND
14010
SMO
—IF—— INC DO
IRET

® Timing interruption is open status in default, just like other interruption subroutines, it

should be written behind the main program, starts with 140xx, ends with IRET.

® There are 20 channels of timing interruptions, representation: [40**~[59%*(“** means

interruption time; Unit is ms. E.g: 14010 means executing once the first timing

interruption per 10ms.

Interruption No

XD, XL series timing interruption:

Interruption | Interruption Interruption | Interruption Explanation
number ban number ban
instruction instruction
140** SMO070 150** SMO080 ** means the timing
141** SMO071 I51%* SMO081 interruption time, the range
142%* SM072 152%* SM082 is
143 %+ SM073 153+ SM083 1~99, the unit is ms.
144 SM074 154 SM084 Note:
145%* SMO075 I55%* SM085 1, only I59** timing
[46%* SMO076 156%* SMO086 interrupt can support
147%* SM077 157%* SM087 100us .
[48** SMO078 [58%* SMO8S 2. Time-base selection
149%* 159%* SMO089 function is only supported
SMO079 by PLC firmware version
V3.4.6 or later.

Interruption range’s limitation

® Timing interruption is usually on ‘allow’ status.

® Can set interruption allow and forbidden area with EI. DI instructions. As shown in

below pictures, all timing interruptions are forbidden between DI and EI, and

allowed beyond DI~EI.
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Interruption allowed

Interruption forbidden

Interruption forbidden

> Interruption allowed

Interruption Forbidden

D
Camor0>

Interruption
SMO070 Allowed
14020
Interruption
Program
IRET
END
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® The first 3CH
interruptions are equipped with
special relays (SM070~SM079).

timing

® In the left example, if use MO
to set SM070 “ON”, then forbid
timing interruption forbidden.



10-5 SD card reading and writing

XDS5 (except XD5-16), XDM series PLC body can be extended with an SD card for data
storage and backup. The SD card slot is located on the CPU board of the PLC. When using,
you need to lift the BD cover plate and insert the SD card into the card slot.

The SD card is not installed when the PLC leaves the factory. Users need to bring their own
microSD (TF Card), and the card capacity must not be greater than 32GB.

Before installing the SD card on the PLC, please use the card reader to format it into FAT32
format on the computer.

Note:

1. The PLC of Ethernet model does not support SD card.

2. The use of SD card conflicts with some communication ports of PLC. XD5-32/60,
XD5/XDM-32T4/60T4 conflict with COM4, and XD5-60T6/T10, XDM-60T10 conflict with
COM4 and COMS.

10-5-1 Document content and format

SD card supports four data types, including Single Word (W), Double Word (DW), Floating
point (Fm.n) and Character (Sx).
As shown in the following figure, the first row in the excel file declares the data type:

| | A B | C ] 1] E F | G

[ L1 & g8 r.I:-"i. 15 der L der

| -32T65 S2TT0 htllb.‘."-}}-'r 1237, 201001561 64 0000 9949 F121
2 454 -a1877301 testh 2361, 2E150102545 —4S453208E -15463 124520

The data range and occupied space of each type are shown in the following table

Data type \\ DW Fm.n(m<=15,n<=15) Sx(x<=16)
- y 18446742974197923840
Data range 2147483648~2 \
32768~32767 147483647 ~18446742907419792384
Number of
characters *
occupied in SD 6 1 m+1+n 2%
card
Number of
WORD 1 2 2 X
Notes:

% 1: when the actual length of the data is less than the number of characters stored in the SD
card, the space from the left is used to fill in. For example, a single word data is 454, which is
less than the 6 characters occupied by W type, so fill 6-3=3 spaces from the left, and the
actual occupationis "L L L 454" (L represents spaces).
% 2: when Fm.n is a negative number, the sign bit "-" also occupies a character. For example,
the defined floating-point type is F5.3. After writing the data "-12345.123" to the SD card, the
least significant bit will be deleted and the data will become "-12345.12".
% 3: the x of the character Sx represents the word length, not the character length.
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% 4: Due to the fact that Excel does not display the current number of spaces in front and line
breaks behind, it is recommended to use Notepad on the SD card for editing to see more
clearly.

10-5-2 File name and storage location

SD card supports storing ".csv" format files, which must be stored in the root directory of SD
card.

All ".csv" files must be named after "dataxxx.csv", and "xxx" is the index number of the file,
ranging from 001 to 999. When xxx is less than 100, add 0 from the left to supplement. If the
index number of the file is 1, the file is correctly named "data001.csv".

10-5-3 Read/write SD card

The instruction to read and write SD card is in the sequential function block block. Open the
block function interface and insert "read and write SD module". The following is an
introduction to the instructions for reading and writing SD cards.

1) Read SD card

Add an SD card reading instruction in the sequence function block, as shown in the following

figure:
PLCI- BEEH | 4B
-~
[T
o il ! SBLOCK EeDF H
| READSD D0 Di0__ D20 H
1 1 52765
5 L SELOCKE H
PLCI-HHE iR 1 ox
'ﬁi 51 | % ¢ [m [s [su|T v |c [ [us | |w |wsc |0 |sp |1 [en|m D Eo |se | Fs [sm |

+0 +1 +2 +3 +4 +5 +6 +7 +8 +2 ~
oo 1 1 2 0 o 0 ] o o 0
D10 1 i o 0 o 0 o o o 0
[ori] -32765 i o 0 o 0 o o o 0

In the above figure, the SD card reading instruction is: READSD D0 D10 D20, and the
function meanings of each parameter are as follows:

DO: file index number / column / line beginning address, DO~D2 refers to file index number,
column number and line number respectively.

As shown in the data monitoring above, DO=1, D1=1, D2=2, indicate:

The index number of the file is 1: that is, the file name is data0O01.csv.

Column number 1: column 1.

Line number is 2: Line 2 (data line 2).

D10: number of words to read data.

As shown in the data monitoring above, D10=1 means reading 1 word data.

D20: the read data is stored in the first address of the PLC body.

As shown in the data monitoring above, the data read in D20 is -32765.
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Therefore, the specific meaning of the above program is to read the file name data001 under
the root directory of the SD card CSV, and save the read data in register D20.

If the number of columns is 0, the number of words read from the data indicates the number
of rows read. For example, when D0=1, D1=0, D2=1, D10=5, it means that the data of 5 lines
is read from the first line of the file data001.csv and stored in the register starting from D20.

2)write SD card
Add a write SD card instruction in the sequence function block, as shown in the following
figure:
1
i I SBLOCK FEE ) SDRE h
| WRITESD 030 Ded DsO H
w3 256
| SBLOCKE H
PLC -SRI R x
ilﬁi' 51 z| % | ¥ |m |s|su|T [Er | c M |u | [HC[#c| D [sD[10 @D |0 |Hso | FD |sED | FS | sEM |
+0 +1 42 +3 +4 +5 +6 +7 +& =) b

oo 1 1 o
D10 1 i} [i]
D20 32765 i} ]
D30 10 7 1]
0

D40 b a

oMo on
olo|ole o|la
olo|lolo o a
olo|lolo o o
oclololo o o

o
o
o
a
o
o

olo|olo oo

b D50 256 -ZB804 HE: o

The SD card instruction : WRITESD D30 D40 D50, and the function meanings of each
parameter are as follows:

D30: file index number / column / line beginning address, D30~D32 represent file index
number, column number and line number respectively.

As shown in the data monitoring above, D30=10, D1=1, D2=2 mean:

The index number of the file is 10: that is, the file name is data010.csv.

Column number 1: column 1.

Line number is 2: Line 2 (data line 2).

D40: number of words to read data.

As shown in the data monitoring above, D40=3 indicates the data written into 3 words.

D50: the written data is stored in the first address of the PLC body.

As shown in the data monitoring above, write the register data starting from D50 into the SD
card.

Therefore, the specific meaning of the above program is: write the 3 word data starting from
register D50 to the root directory of SD card, and the file name is data010.csv at column 1
and row 2.

If the number of columns is 0, the number of words written to the data represents the number
of rows written. For example, when D30=2, D31=0, D32=3, D40=5, it means that the five
rows of data starting from D50 are written into the third to seventh rows of data002.csv.
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10-5-4 Notes

1)Only visible characters (letters and numbers) are supported in the character type, that is, the
characters of the [32,126] range in the ASCII code table.
Exceptions:

» Support end character in invisible characters

[T

» Don’t support “,” in visible characters

2)Csv file restrictions
» The number of columns in .csv file cannot exceed 20.
» The characters of the file data line cannot exceed 512 characters(including commas
and line breaks

3)Limit the number of reading and writing data of word

A piece of data cannot be read only part of it. For example, the format is defined as W, DW,
S8. If you read from the first column W and the number of words read is 10, S8 cannot be
read completely, and the program will report an error (the correct number of words is 3, or
11). When the program judges that the parameters are wrong, it will not read or write the SD

car.

4) Create CSV file restrictions
» if you use the notepad provided by Windows to create a CSV file, the end of the last
line must be wrapped, and the data is created strictly according to the type definition
(table in section 10-5-1), as shown in the following figure:
ey & ==

[x#m s80 =0 =Bv z8H)

\|v,dw,=8,£4. 15, dw,w,dw
-32765, -6512464, hello world, 243.12345789012345, 3000, 999, 54642123
1000, 5451212, aanaaaaabbbbbbbb, 75.564549, 46231,-51212, -5451

» existing CSV files can only be used after being converted by using the format

conversion tool in section 10-5-5.

5) Limit in read and write
In the read instruction, if the specified number of lines exceeds the actual number of lines in
the file, the program will report an error.

6) Write process description

In the write instruction, if the specified number of lines exceeds the actual number of lines of
the file, the file will be extended. During the expansion process, insert spaces in the
corresponding positions according to the column data type, leaving a fixed space for inserting
data later.

Notes:
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If the number of lines written is greater than the actual number of lines in the file, the file will
be expanded. The file expansion speed is very slow, which will affect the PLC scanning cycle
and cause the watchdog to trigger. This is not recommended.

7) SD card status information
The status information of the SD card can be viewed through the special register SD453, as
shown in the following table:

SD453 Explanation Reason
0 Operational successful
1 Reserve
2 Reserve
3 Reserve
4 Read/write files does not exist | File doed not exist
5 Read file to end End of file reached
6 Reading file There are tasks reading files
7 Writing file There are tasks writing files
8 Read/write error Unplug SD card while reading and writing
9 Insufficient SD card space Insufficient SD card space
10 Reserve
SD card is not inserted properly, or the SD card
1 FAT32 error is not formatted as FATp32p g
12 Reserve
13 Reserve
14 SD card cannot be initialized | SD card is not inserted properly
15 Reserve
16 Reserve
17 Reserve
18 Reserve
19 SD card cannot be detected SD card not inserted
20 Error in reading and writing Check index, row, line, wordecnt
parameters
The read/write data does not
21 conform to the format Miss data type definition
definition

2 Wrong data type of file Appear type definitions other than

W.DW Sn,Fx.y

73 The data type of the file is Floating point and character data do not meet

not defined the definition

24 Illegal file name Index>999

25 Tllegal column index column index is greater than the number of file
columns

26 Illegal row index Row index is less than 1

27 Tllegal read and write words ”ll"he number of words read and write is less than

28 Illegal read and write words Word number cannot read data completely

The number of characters in
29 the file data line exceeds the Data line characters exceed 512 characters
limit

30 Other errors
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10-5-5 Application example

Operation case 1: The data in the document has the same format

1.Create a new CSV format table, it is recommended to right-click and open it in Notepad to
visually see the placeholders in front, and name it data010.csv.

2.For each data type, it is necessary to correspond with the number of characters. For example,
writing a two character integer dw will take up 11 characters and needs to be written as L L_ L

L LLLLL 11, where L_L_ L represents a space character, as shown in the figure:

dw, dw, dw, dw

11, 21; 31, 41
iz, 22, 3z, 42
13, 23, 33, 43
14, 24, 34, 44
15, 25, 35, 45

Note: When creating a new file, it is necessary to wrap the line after the last digit and add an
11 bits space symbol (provided based on the actual type of data in the file, and if it is a single
character register, add a 7-bit space symbol) to ensure that the data can be read correctly.

3. Write the instruction in the form shown in the following figure:

ME0

— | [ SELOCK _ IR HAGH 2 |
READSD HDG0 HDE0  HD70 |
" SBLOGKE |

Read SD card instruction

} | SELOCK  IFEHREH1 |

WRITESD HD200 HD210 HD220 ‘

I SBLOCKE |

Write SD card instruction

HD50/HD200- corresponds to the ID number in the file name, HD51- corresponds to the
modified column number, HD52- corresponds to the modified row number, set HD50 to 10,
HD51 set to 1, and HD52 set to 1, that is, the first column and first row;

HD60/HD210- corresponds to the total number of WORD files that need to be read, requiring
a total of 10 double word data to be modified. Each double word data occupies 2 words, and
HD210 fills in 20. The same applies to reading data;

HD220-HD238 corresponds to the data that needs to be written to the SD card, for example,
the first 10 data need to be changed to all 99 data, and the same applies to reading data;

It is recommended to monitor SD453 (SD card error message) before conducting the
command. If SD453 does not report an error code after conducting the command, it means
that the writing is successful.

4. Open the file in the SD card again to check the data status. Currently, the SD card data is
written in the order of the first column, first row ->second column, first row ->third column,
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first row ->fourth column, first row ->first column, second row ->second column, second row
->third column, second row ->first column, third row ->second column, third row, as shown
in the following figure.

dw, dw, dw, dw

g, g, g, g
ER ER CER g
as, as, 33, 43
14, 24, 34, 44
1s, 23, 3z, as

Operation case 2: The data in the document is in different formats

1. Create a new CSV format table, it is recommended to right-click and open it in Notepad to
visually see the placeholders in front, and name it data006.csv

2. For each data type, it is necessary to correspond with the number of characters. For
example, when writing a floating-point number f4.2, it needs to be written as L_L_L_ 1.10,
where L represents a space character, as shown in the figure:

w,dw,£2.2,82

11, 21, ‘3.1, +41
12, 22, Fi2, 43
T3 23, A8, 43
14, 24, 3.4, 44
15, 25, ‘3.5, 45
W dw 2.2 s2
The number of 6 4
characters occupied 11 5
separately

Note: The data types in this file are in different formats, and a line break needs to be added
after the last data.

3. Write the instruction in the form shown in the following figure:

Mo

—| i { SELOCK NP IReER2
READSD HDO ADI0  HDZ0
? 0 0 0
B —— SBLOCKE

Read SD card instruction

—| i { SBLOCK  IMRE-ThAGHE 1
WRITESD HD100 HD110  HDI20
> 0 0 0
] SBLOCKE

Write SD card instruction
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HDO0/HD100- corresponds to the ID number in the file name, that is, the data in HDO is 006,
HDI1- corresponds to the modified column number, HD1 is 2, HD2- corresponds to the
modified row number, and HD2 is 1, which is the first row of the second column;
HD10/HD110- corresponds to the total number of WORD characters that need to be modified,
including 1 double word data, 1 floating-point data, and 1 character. HD10 is 6, and the same
applies to reading data, ensuring consistency in data type;

W dw 2.2 s2

Number of words 1 2

. 2 2
occupied separately

HD120-HD124 corresponds to the data that needs to be written to the SD card. For example,
in the file, 21, 3.1, and 41 are changed to 28, 3.8, and 48 in sequence. The data type of HD120
is double character, and the value is 28. The data type of HD122 is floating-point, and the
value is 3.8. The data type of HD124 is character format, and value is 48. The same applies to
reading data, and the data type needs to be kept consistent;

It is recommended to monitor SD453 (SD card error message) before conducting the
command. If SD453 does not report an error code after conducting the command, it means

that the writing is successful.

4. Open the file on the SD card again to check the data status. Currently, the SD card data is
written in the order of second column, first row ->third column, first row ->fourth column,
first row ->, as shown in the following figure.

w,dw,£2.2,52
11, 28, 3.8, 48
12, 22, B.2, 2
13, 23, H.8, @3
14, 24, 9.4, @34
15, 25, 3.5, AL
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10-6 Multi station control[MSC]

1) Summary

Grab the encoder value according to the trigger input, calculate and save the entry value and
exit value of the workpiece in each station, compare the stored value of each workpiece in
each station with the current value of the encoder, and output the comparison result.

Multi station control[MSC]

16 bits - 32 bits MSC

Execution Normally ON/OFF Suitable XD5, XDM, XDH, XD5E,

condition Models XDME, XL5E, XLME,

XL5N, XL5H, XLH
Hardware - Software -
requirement requirement
2) Operands

Operands | Function Model

S1 Specify the software component address number of the | bit
command trigger input point

S2 Specify high speed counter number 32 bits, BIN

S3 Specify the number of stations and workpieces, and the | 16 bits, BIN
first address number of the register of the filtering time

S4 Specify the first address number of the register for the 32 bits, BIN
reference value and the deviation value

D1 Specify the number of the first address of the register 16/32 bits,BIN
storing the index value and the comparison value

D2 Specify the software component address number of the | bit
output result

3) Suitable soft component

Operands Word soft elements Bit soft elements

System constant Module System

D/FD|TO|CD|DX|DY| D |DS| KH |D|QD|XY|[M|S|T|C| Daum
M

S1 °

S2 nly HSC

S3

S4

oo |0 (O

D1

D2 o | e

*Note: D includes D, HD. TD includes TD, HTD. CD includes CD, HCD, HSCD, HSD. DM
includes DM, DHM. DS includes DS, DHS. M includes M, HM, SM. S includes S and HS. T
includes T and HT. C includes C and HC.

Function and action

y & ® ®
P% MSC‘ X4 ‘HSCO‘ HDO ‘HDlO‘DlOO‘ MO
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e Sl:itis the command trigger input point, which can select the external interrupt input
point or ordinary input point, trigger the command at the rising edge and falling edge,
and grab the encoder value.

e  S2:itis the number of the high-speed counter used together, which is used for encoder
signal input. The high-speed counting mode is single-phase incremental mode.

e S3: three 16 bits registers (single word) are occupied continuously to set the number of
stations, the number of workpieces, and the filtering time. It is recommended to use the
power-off holding register.

The specific register allocation is as follows:

S3: set the number of stations, recorded as n, range: 1~32;

S3+1: set the maximum number of workpieces that can be processed, recorded as m,
range: 1~64;

S3+2: set the filtering time, range: 0~32767, unit: ms. This parameter can be used to
prevent errors caused by mechanical jitter. If the filtering time is set to 0, it means no filtering.
If it is less than 0, it will be treated as 0. Assuming that the filtering time is set to t and the
trigger input point is X4, the capture of the input signal adopts the following methods:
Rising edge: after X4 off state is maintained for at least t ms, the first detected rising edge is
the trigger signal,

Falling edge: after the X4 on state is maintained for at least t ms, the first falling edge

detected is the trigger signal.

®  S4:3n 32-bit registers (double words) are occupied continuously, which are used to set
the reference value, workpiece entry deviation value and workpiece departure deviation
value of each station. Each parameter occupies 2 registers continuously. It is
recommended to use the power-off holding register. The specific register address
allocation is as follows:

Name Station 1 Station2 | ...... Station n
Reference value(double S4 S4+2 | ...l S4+(n-1)x2
word)
Workpiece entry deviation S4+2n S4+2n+2 | ... S4+(2n-1)x2
value(double word)
Workpiece departure S4+4n S4+4n+2 | ... S4+(4n-1)x2
deviation value(double
word)

¢ When the reference value of a station is set to 0, it means that the station does not
operate.

¢ The workpiece entry deviation value and the workpiece departure deviation value are
mainly used for position calibration. When the encoder value of the workpiece entering
and leaving the corresponding station is found to be inconsistent with the setting during
actual use, it can be calibrated by adjusting the workpiece entry deviation value and the
workpiece departure deviation value. For example, the reference value of station 1 is set
to 1000, which means that the workpiece enters station 1 after triggering the rising edge
of X4 through 1000 high-speed count values. If in actual use, the workpiece enters
station 1 with only 990 high-speed count values, the workpiece entry deviation value can
be set to -10.
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e DI: continuously occupy 2n 16 bits registers (single word), 2m x n 32-bit registers
(double word) are used to store the workpiece forward index value, follow index value,
entry comparison value and departure comparison value of each station. The specific
register address allocation is as follows:

Name Station 1 Station2 | ...... Station n

Forward index D1 Di+1 | ... Dl+(n-1)
value(word)

Follow index Dl+n Dl+(n+1) | ...... DI1+(2n-1)
value(word)

Workpiece 1 entry DI1+2n DI+2n+2 | ...... D1+2n+2(n-1)
comparison
value(double word)

Workpiece 1 D1+4n Dl+4n+2 | ...... D1+4n+2(n-1)
departure

comparison value
(double word)

Workpiece m entry | D1+4mn-2n Dl+4mn- | ...... DI1+4mn-2
comparison 2n+2
value(double word)

Workpiece D1+4mn Dl1+4mn+2 | ...... D1+4mn+2(n-1)
mdeparture
comparison
value(double word)

Note: D1 occupies a large storage area, please confirm whether the register space is enough.
If it is not enough, PLC will only store data in the effective area, and will not generate alarms
and prompts.

¢  When the entry comparison value and the exit comparison value of a station are both
0, it means that the comparison action of the station is not executed.

¢  The forward index value will automatically increase by 1 when triggering each rising
and falling edge of the input signal (if the filtering time is > 0, wait for the filtering time
and then increase by 1), and the method of cyclic accumulation is adopted. For example,
when the maximum number of workpieces processed is m = 10, the forward index value
will cycle by 0, 1, 2, 3... 19, 0, 1, 2, 3... 19 (the initial value is 0). Since the forward index
value will increase by 1 at both rising and falling edges, the maximum forward index
value is 2*m.

Note: the following index value will be judged before adding 1 to the forward index value.

If the value after adding 1 is equal to the following index value, the forward index value

will not be accumulated and the comparison value this time will be recorded.

¢ Follow the index value will automatically add 1 when the workpiece enters and
leaves the station. Generally, after the workpiece has completed a station, the following
index value of the corresponding station is even.

¢ The entry comparison value is automatically calculated and stored in the D1 data area
when the corresponding workpiece triggers the rising edge of the input signal. The entry
comparison value of the station is generally:
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¢ The comparison value of workpiece m entering station n = the grab count value of
workpiece m (at the rising edge) + the reference value of station n + the workpiece
entering deviation value of station n.

¢  The departure comparison value is automatically calculated and stored in the D1 data
area when the falling edge of the input signal is triggered by the corresponding
workpiece. The departure comparison value of the station is generally:

¢ The comparative value of workpiece m leaving station n = the grab count value of
workpiece m (at the falling edge) + the reference value of station n + the workpiece

leaving deviation value of station n.

D2: continuously occupy n coils (corresponding to the number of n stations), and only Y
and M coil outputs can be specified to judge whether the corresponding workpiece enters
and leaves the station. When the command is executed, each station will judge whether
the corresponding workpiece enters and leaves the station according to the set
comparison value according to the follow index value. When the real-time count value of
the corresponding workpiece is > the enter comparison value, the corresponding output
point is set to on, and the follow index value is automatically increased by 1; When the
real-time count value of the corresponding workpiece > leaves the comparison value, the
corresponding output point is set to off, and the following index value automatically
increases by 1, but it will not exceed the forward index value.

There is no limit on the number of times MSC instructions are used, but if the same high
counter needs to be used in the program, each instruction must be placed in a different
process, and only one instruction can be executed at a time.

Before the instruction is executed, please confirm whether the high-speed counter used
overflows (it can be judged by the high-speed count overflow flag bit sm130, etc.) and
make corresponding treatment.

When the precondition of MSC is disconnected and reconnected, the values in D1 and
D2 storage areas will be cleared to 0 and set to off.

The basic process of instruction processing is as follows:

> Calcul.atlon ] Station 1 Station 2 Station n
unit
Rising
edge L
- - g , . Yy :
(" statt ) | Detec.uon | »<{(Tesine > » Data storage| ” > Compa.nson Compa.rlso > Compa.nson
G — 7 unit S = \ area \ unit n unit unit
T
Falling lJ i
edge X X
Calculation [ ] = éomp are /\ /\C ompa re ’_ < ¢orr1pa1:§iff
= & (e
Equal qua.
The departure The departure
Equal entry value is equal entry value is equal entry b dt?parture
value value l value value is equal
No No No
‘ Output N ‘ Output output Output ST
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Note:

(1) When the given parameter for the number of workers or workpieces in the MSC
instruction is 0 or exceeds the limit, it will cause the PLC to report an error (the instruction
does not report an error). At this time, the instruction conduction condition needs to be
disconnected, and the PLC needs to be stopped to ensure that it is in a safe stop state. Then
restart the PLC to ensure that the instruction parameters are correct before the instruction can
run normally.

(2) When the workpiece is fed too fast, it will cause an error: MSC multi station control
workpiece feeding too fast. For example, a production line has only three workstations set,
but the first workpiece has not been processed yet. The second and third workpieces are fed
into the line, and this error occurs when the fourth workpiece is detected.

(3) When MSC multi station control workpiece feeding is too fast, it may result in only
generating entry comparison values without generating exit comparison values, leading to the
situation where the output coil of the workpiece remains ON after leaving the station.

(4) Modifying the deviation value of the corresponding workstation during operation takes
effect in real-time.

Procedure example

For example, the existing five workpieces need to be processed through three stations. The
trigger input signal is X4, the encoder signal input point is X0 (the corresponding high-speed
counter is HSCO), the width of each workpiece is 100, the distance between workpieces is
1500, the distance between workpieces is 1000, the distance between workpieces is X4, 2000,
and the distance between workpieces is 4000.

Station 1 Station 2

Station 5 Station 2 Station 1

‘ J ...... u ‘7‘ X4

| 1500 HQI < 1000,
2000 |

Station 3

. 4000 .
The procedure is as follows:
X0
P% MSC | X4 | HSco | HDO | HD10 | HDI100 | MI0 |
Soft component address Function description
X4 Trigger input point
HSCO0 High speed counting input point, receiving encoder signal
HDO Number of stations, HD0=3 in the example
HDI1 The maximum number of workpieces that can be
processed , HD1=4 in the example
HD2 Filter time, HD2=300ms in the example
HD10(double word) The reference value of station 1.HD10=1000 here in the
example
HD12(double word) The reference value of station 2.HD12=2000 here in the
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example

HD14(double word) The reference value of station 3.HD14=4000 here in the
example

HD16(double word) The workpiece of station 1 enters the deviation value and
is set to 0

HD18(double word) The workpiece of station 2 enters the deviation value and
is set to 0

HD20(double word) The workpiece of station 3 enters the deviation value and
is set to 0

HD22(double word) The workpiece departure deviation value of station 1 is set
to 0

HD24(double word) The workpiece departure deviation value of station 2 is set
to 0

HD26(double word) The workpiece departure deviation value of station 3 is set

to 0

Output result address assignment:

Name

Station 1 Station 2 Station 3

Forward index
value(single word)

HDI100 HDI101 HDI102

Follow index value(single
word)

HD103 HD104 HD105

Workpiece 1 enters the
comparison value(double
word)

HD106 HDI108 HDI10

Workpiece 1 leaves the
comparison value(double
word)

HDI12 HDI114 HDI116

Workpiece 2 entry
comparison value(double
word)

HDI118 HD120 HD122

Workpiece 2 departure
comparison value(double
word)

HD124 HDI126 HDI128

Workpiece 3 entry
comparison value(double
word)

HDI130 HDI132 HD134

Workpiece 3 departure
comparison value(double
word)

HDI136 HDI138 HD140

Workpiece 4 entry
comparison value(double
word)

HD142 HD144 HD146

Workpiece 4 departure
comparison value(double
word)

HD148 HDI150 HDI152

Output flag

MI10 MIl1 MI12

Program execution results:

Assuming that the high-speed count value when workpiece 1 triggers the rising edge of X4 is
1000, the forward index value, follow index value, workpiece entry comparison value and
workpiece departure comparison value of each station are shown in the following table:
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Parameter

Station 1

Station 2

Station 3

Forward
index value

X4 rising edge:1

X4 rising edge:1

X4 rising edge:1

X4 falling edge: 2

X4 falling edge: 2

X4 falling edge: 2

M10 rising edge: 1 | M11 rising edge: | M12 rising edge:
Follow 1 1
index value | M10 falling edge: | M11 falling edge: | M12 falling edge:
Workpiece 2 2 2
1 Entry HD106=2000 HD108=3000 HD110=5000
comparison
value
Departure | HD112=2100 HD114=3100 HD116=5100
comparison
value
Forward | X4 rising edge:3 X4 rising edge:3 | X4 rising edge:3
index value | X4 falling edge:4 | X4 falling edge:4 | X4 falling edge:4
M10 rising edge: 3 | M11 rising edge: | M12 rising edge:
Follow 3 3
index value | M 10 falling edge: | M11 falling edge: | M12 falling edge:
Workpiece 4 4 4
2 Entry HD118=3600 HD120=4600 HD122=6600
comparison
value
Departure | HD124=3700 HD126=4700 HD128=6700
comparison
value
Forward | X4 rising edge:5 X4 rising edge:5 | X4 rising edge:5

index value

X4 falling edge:6

X4 falling edge:6

X4 falling edge:6

M10 rising edge:5 | M11 rising M12 rising edge:5
Follow edge:5
index value | M10 falling edge: | M11 falling edge: | M12 falling edge:
Workpiece 6 6 6
3 Entry HD130=5200 HD132=6200 HD134=8200
comparison
value
Departure | HD136=5300 HD138=6300 HD140=8300
comparison
value
Forward | X4 rising edge:7 X4 rising edge:7 | X4 rising edge:7

index value

X4 falling edge:0

X4 falling edge:0

X4 falling edge:0

M10 rising edge:7 | M11 rising M12 rising edge:7
Follow edge:7
index value | M10 falling edge: | M11 falling edge: | M12 falling edge:
Workpiece 0 0 0
4 Entry HD142=6800 HD144=7800 HD146=9800
comparison
value
Departure | HD148=6900 HD150=7900 HD152=9900
comparison
value
Weiiess Forward | X4 rising edge:1 X4 rising edge:1 | X4 rising edge:1
5 index value | X4 falling edge:2 | X4 falling edge:2 | X4 falling edge:2
Follow M10 rising edge:1 | M11 rising M12 rising edge:1
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index value edge:1
M10 falling edge: | M11 falling edge: | M12 falling edge:
2 2 2
Entry HD106=8400 HD108=9400 HD110=11400
comparison
value
Departure | HD112=8500 HD114=9500 HD116=11500
comparison
value

Note: Once X0 is disconnected and reconnected, all the data in the above table will be cleared

to 0.
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11 Common Questions and Answers

This chapter mainly introduces XD/XL series PLC common questions and answers.

Q1: How to connect PLC with PC?

Al: XD series PLC with firmware version V3.2 or later supports USB port, COM1 port
(RS232), and COM2 port (RS485) to connect. Ethernet PLC also supports Ethernet port
(RJ45) to connect.

1. Connect via USB port and PC (refer to Section 6-1-1)

2. Connect via COM1 port (RS232) and PC

If your PC is desktop computer, you can use our company special DVP or XVP cables to
connect PC and PLC (Usually PORT1) as general commercial desktop computer has 9 needle
serial port. After connecting DVP correctly, power on PLC, click ‘Config Software

ComPort’ @ | the following window will jump out:

Config Software ComPort

Serial FortiC) Baudrate (B]

‘comt | CIEIREToali 8aTal Bt O 4sooees O 9800BES
' ' (%) 19200EFS () 38400BPS
() 115200BF3

[[] Touch #in USE Fort

Farity(F) Other set
() Fonel ) 0dd () Even Databits:Z , Stopbits:1l

Communi cation Error

[ Automatic Detection ] [ 0K ] [ Cancel ]

Choose correct communication serial port according to your PC actual serial port.; baud rate
selects 19200BPS, parity check selects even parity, 8 data bits, 1 stop bit; you can also click
‘check’ button directly in the window, and communication parameters will be selected by
PLC itself. ‘Connect to PLC succeed’ will be displayed on the left bottom of window as

below:
Config Software ComPort 5= ]
Sernal Port{C) Baudrate(B)
|I:D|'u15 + | [¥] Blue Tooth Serial Port (=) 4800BPS () 9600BPS
@ 19200BPS™ 32400BPS
[7] Touch Win USE Port
7 115200BPS
Parity(P) Cther set
™) Mone™) Odd ® Ewen Databits:8 ,Stophits: 1
Connect To PLC Succeeded
Automatic Detection l [ QK ] | Cancel
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Then it means that PLC has been connected to PC successfully!

Usage method of notebook PC with 9-pin serial port is the same with desktop PC’s.

If the notebook does not have 9-pin serial port, users can use USB converter to realize
connection between PLC and notebook USB port. Make sure to install USB converter drive
software (Xinje special USB converter module COM-USB is recommended, USB converter
drive software can be downloaded on Xinje official website)!

3. Connect via COM2 port (RS485) and PC

If the computer is equipped with 9-pin serial port, it can connect the PC with PLC (usually
com?2 port) through RS485 serial conversion module and XVP cable. If the computer has
only USB interface, it can be connected through USB to RS485 cable.

When the wiring is correctly connected, power on the PLC,click ‘Config Software
ComPort’ ) ‘ , and the following window will pop up:

Communication configuration X

Mew Edit Delete | Move-Up Move-Down

Hame Commection status  Status Belonging Description Connect Info
COM_Modbus_1 | Hot connected || in use || Glabal |Station ramber: 1, serial port: COM3, baud r. ..
Ethernet_Xnet_1 | Fot conmected || || Glabal |Ethernet, specified addresz cormection, IF a ..

Ethernet Modbus_Defanlt Hot connected || || Glabal |Hodbus—TCP cormection, devige IF address: 19 ..

Choose correct communication serial port according to your PC actual serial port.; baud rate
selects 19200BPS, parity check selects even parity, 8 data bits, 1 stop bit; you can also click
‘check’ button directly in the window, and communication parameters will be selected by
PLC itself. ‘Connect to PLC succeed’ will be displayed on the left bottom of window as
below.

Communication configuration 4

Communi cation Name: |':E[M—M‘:I dbus_1

Connection mode selection
Interface Type: | COM w

CommProtocol : Modbus e

Communication parameter configuwration

I dutomatiec Detectionl

Station Ha Baudrate(ﬁ)
1 5
() 4800BFS () 9EO0BES

Serial Port(C) (@) 19200BF5 () 38400BFS

COM3  (USE} ~
I:‘ Blue Tooth Serial Port
Parity(?;) Other =et
() ¥ome () 0dd (@) Even Databit=s:5 ,Stopbits:1

() 11520085

buto—conmect on exit

5| e
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4.Connect via RJ45 port

1)Computer configuration

After the network cable is plugged in, open "control panel" — "network and Internet" —
"network connection".

Find the Ethernet that has been successfully connected. Right click the Ethernet and click
properties. The Ethernet properties interface pops up. Then follow the steps below:

(1) Double click "Internet Protocol Version 4 (TCP/IPV4)".

(2) Select "use the following IP address".

(3) Set IP address: 192.168.6.xxx, "xxx" can be set arbitrarily (except 6).

Note: The last digit of the computer address and the IP address of the PLC device cannot be
set repeatedly.

:

| Networking | Sharing | General
Connect using: You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

g Realtek PCle GBE Family Controller £2 for the appropriate IP settings.

o~ o L () Obtain an IP address automatically
i ection ollowing tems:
ol i = ® Use the following 1P address:)

¥ JBlQoS Packet Scheduler ~ = _

[[] -+ Microsoft Network Adapter Muttiplexor Protocol TP address: 192.168. 6 .10

W] .. Microsoft LLDP Protocol Driver
W] s Link-Layer Topology Discovery Mapper 1/0 Driver
<. Link-Layer Topology Discovery Responder Default gateway:
[] - Intemet Protocol Version 6 (TCP/IPv6)
IR |ntemet Protocol Version 4 (TCP/IPv4)

Subnet mask: 255 ,255 .255. 0

v Obtain DNS server address automatically
i 2 (®) Use the following DNS server addresses:
[ Install... ] Uninstall Properties Preferred DNS server: '
Description Alternate DNS server:
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks. [T validate settings upon exit (B

o[ oo [ ==

2)PLC configuration

After checking the wiring and Ethernet configuration,open XDPPRO programming
tool—click communication conﬁguration—>double click Ethernet-Xnet.

sF12ErE<. . . .*D"’ﬁ/e‘ ‘L

&

Communication configuration I X

{ New Edit Delete | Move-Up Move-Down

Hame Cormection status  Status EBelonging Description Connect Info
USE_Xnet_1 Hot commected in use Global ||Search type: Automatic search, Search mode: ...
Ethernet_Y¥net_Default Hot commected Global |Search type: ethernet, Search meode: Device t...
Ethernet_Modbus_Default Hot commected Global  |Modbus—TCF commection, device IF address: 19...

Configure according to the following figure:
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Choose Xnet protocol, the IP address is your PLC IP address. Click [Comm-Test] ,
‘Connect to PLC succeed’ will be displayed

Communication configuration >

Communi cation Hame: |Ethernet Xnet 1

Connection mode selection

[Interface Tvpe:  Ethernet V]
[CommPrntncol: Inet vw
[Connect Tvpe: designated addres V|

Communication parameter configuration

IF hddraeczs: 192 168 & &

ServerConfig Service stopped

Auto—gonnect on exit
| caed

Click OK after configuration and select " in use" for corresponding status.

Q2: PC cannot connect PLC via RS232 port, it shows offline status?

A2:

Several possible reasons:

Users may changed the communication parameters of PORT1 in PLC (Do not change Portl
communication parameters, or it may lead to connection between PC and PLC failure!)
USB converter driver software was installed incorrectly or USB converter cable is not good
PORT1 communication of PLC is damaged.

The download communication cable brand is not Xinje XVP cable.

Solutions:

At first, use Xinje XVP cable to connect PC and PLC;

After confirming the connection cable is the Xinje special XVP cable and USB convertor has
been used, you can use it to try to connect desktop PC with 9-needle serial port to PLC. If the
desktop PC can be connected correctly, please change the USB converter cable with higher
performance or install the USB converter serial driver software again.

If PLC can not connect with desktop computer correctly either, you can use ‘stop PLC when
reboot’ function to stop PLC and recover the PLC to factory setting, operating method is as
follow:

Power on PLC and connect PLC by DVP cables, then click ‘online’ button on PLC editing
software menu;

View Configure Optiom

{ B3 A< B -

.
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Click ‘Stop when PLC reboot’ from the drop-down menu;

Download Data

gl Bun
g| Stop

l Stop FIC YWhen Reboot |

Eﬁ Ladder Monitor

Following window will jump out;

Stop PLC whale reboot E

FIC need reboot

Sending command now

By this time, cut off PLC power for 2-3s and power on again, then a ‘PLC has been stopped
successfully’ window will normally jump out; if the window do not jump out after power on,
try again a few times until the information window of successful stop jump out.

Information |_EE_|

| PLC stop success

Ok
Then click ‘configure’ button ;

Online Option
B G o

Click ‘Reset PLC’ in the drop-down menu;

Motion Settings
Operand Data List

Keep Registers Settings

Reset FLC

By this time, ‘Reset PLC’ information window will jump out and it means that all steps of
‘Stop when PLC reboot’ have been finished.
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PLC Initialize

':0] PLC Initialize Success

.

If initialize PLC unsuccessfully after you trying a few times or the following window jumps
out after clicking ‘Reset PLC’:

Error [ =2 |

[81 Offline, Can't PLC Initialize

In both cases, use PLC system update tool to update PLC system, and PLC and PC will be
connected successfully if system is updated (For more steps about system update, please refer
to Q3 related content).

If update of the desktop computer with 9-pin serial port fails, it is very likely that PLC
communication port is damaged, and please contact manufacturer or agent.

Q3: XD/XL series PLC system upgrade

A3:

When does PL.C need update usually?

PLC software is in a continuous upgrade stage; if software and hardware version do not match,
PLC will not support those upgraded function. About which PLC version the instruction
support, please refer to instruction summary in this manual or appendix 2 ‘special function
version requirement’;

When users change the communication parameters, PLC and PC can not connect.

When users use ‘program confidential download’ function, however, forget the password
(Note: PLC program will disappear after system update! ).

How to update XD/XL series PLC?

PLC update tool:

‘XD series PLC download program tool’ and ‘system file’ (*.sys file)

Close all the programs which may occupy the serial port

Cut off the power of PLC, open the XD series update tool (if user use this tool at the first time,
please open the enrollment first)
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IDEFMPLCFRLH (V1)

Click "Open File", choose the PLC model for updating.(Note: XD3 16.sys fit for PL.C

model XD3-16, XD3_60.sys fit for PLC model XD3-32 and XD3-60):

T P
BEEE D | O IeREEFEV 1 0:2012.11.08) v ¥ 2 -

[ umeprotmi2antE
] oemwIEm

=/
A

58
e iile=ki
3

FLEE |
Itk |4D3_80. sys v

Tt Text Documents (%, sys) s HeiE

ID%FI-I;LEI%;EIR- (¥1)
HAirE #ESH

Set the parameters:
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Click “set parameter”, it will show the parameter window:

B FERiRE

EHEE o] ~
it = STEO0 -

FLCFEi Mtk
PLETFREHUAL © H a3l

AR ARsHEhE H O3

Tkttt
ARIEHE | Hoeisl

sEETHLALE ¢ | HiteiHglD

o

e I e = I AT L
R 57600 v| | xmEx
PLCF i
PLCF il - [ | HOBFED
o % HOBHE]
TFEEE I HE
sEtatE H1e7E)
SETTHIL | Hoeiks)
W= HiE

Note: set the com port, the baud rate is default setting, no need to change.
Click “download”, the window will show below words:

EDEFPLCFR LA (V1)

B8 COM1, 115200, Evern, 8, One
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Power on the PLC, the update tool will show below words:

B8] COMIL, 115200, Even, &, One

PLC start to update, the updating will take few minutes.
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EDEMPLCF&EIA (71)

9FF
I0YAFF

E

I0ASFF
I0AEFF
IDATFF
I0ASFF
I0AIFF

310y 0 g M Ay gy g

&80 CoMi, 115200, Even, &, One

EDEFPLCFEHTHE (F1)

B8] COML, 115200, Even, 8, One

After finishing the update, cut off the PLC power, take off the short jumper, then power on
the PLC again.

PLC hardware version
The PLC hardware version can be seen in “CPU detail” on the left window in XDPpro
software (PLC online status)

-5 PLC Status

.8, cpU Detai
1g.l]l] Expansion Details
{} Scan Cyde
.{8 Clock Details
... 34 Error Details

----- _} Recard
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PLC Details =

-:_j FLC Status

¥ CPU Detai Seral:  XC3
= % BD Details
----- il Expansion Details Model:  XC3-32
b { % Scan Cycle
e @ Clack Details PLC HW Version: Vi3
L Grror Dt

) s Suitable Software Version: Vi3

| oK
Short jumper

XD, XL series PLC no need to short the jumper when updating.

Note:

Do not cut the power of PLC when it is updating. If it show the error “send data failed,
ID not match...) please contact us for help.

The PLC program will be deleted after updating.

Q4: The bit soft component function.

A4:

Continuous 16 coils consist of a word, E.g: DMO0 a word consist of 16 coils (bits) MO~M15 is
as below:

DMO:

| M15 [M14 |[M13|M12| M11| M10 [M9 |M8 M7 [M6 | M5 | M4 | M3 | M2 | M1 | MO |

We can use bit in the register directly.

Example 1:

M 100
PT% MOV K3 DMO H When M100 is from OFF to ON,

MO M1 are ON, M2—M15 are OFF

The other mode is bit operation of fixed register. E.g: D0.0 is the first bit of16 bits in register
DO. Similarly, DO0.1 is the second bit and so on, as shown below:

DO:
\ DO0.15 \ DO0.14 ]D0.13 DO.12 ]D0A11] D0A10] D0.9 ‘DO.S’ D0.7 ‘DOAG‘ DO0.5 ‘D0.4 ‘D0.3 ]Dolz ‘DOAI ‘DOAO \

Similarly, we can use bit in register DO.
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Q5: What’s the use of execution instruction LDD/OUTD etc?

AS:

When PLC executes program, state of input point state will map to image register. From then
on, PLC will refresh input state at the beginning of every scan cycle; if we use LDD
instruction, then the state of input point will not need map to image register; the same with
output point (OUTD).

LDD/OUTD instruction usually apply to the occasion that I/O need refresh immediately,
which makes the state of input and output avoid the influence of the scan cycle.

X0 status

LDD X0 input scanning

v period

LD XO input

Input point X0 sequence chart of LDD and LD

Q6: Why the output LED keeps flashing when using ALT instruction?

A6:

For ALT and many calculation instructions, these instructions will execute every scanning
period when the condition is fulfilled (for example, the condition is normal ON coil). We
recommend that the condition is rising edge or falling edge.

Q7: Why the M and Y cannot output sometime?

AT:

Output mainly has two ways: 1. OUT instruction; 2. SET instruction. The coil will keep
outputting if there is no RST instruction.

Usually in the program, one coil M or Y should use the same output way. Otherwise, the coil
cannot output.

For example:

41{\/[}0 (YOF MO is ON,M1 is OFF, YO0 cannot output
Mi Yo MO is OFF, MO is ON, Y0 will output
— ( r— Reason: two different coils drive the same
output coil
MO YO
— ( ) YO0 will be ON for one scanning period
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MO YO

I (S MO is ON, Y will keep outputting
M1 YO M1 is ON, YO is OFF
— 1 (R

Q8: Check and change the button battery in the PCB of PLC

A8:

The rated voltage of button battery is 3V. The voltage can be measured by multimeter. If the
value of power-loss retentive register is very large, it means the battery is low. Please change
the button battery.Users can use SM5 and SD5 to detect the power of button batteries in order
to facilitate timely replacement of batteries. See Appendix 1 and Appendix 2 for details.

Q9: Communicate with SCADA software

A9:

If there is no choice for XD/XL series PLC in SCADA software, please choose Modbus-RTU
protocol and communicate through RS485 port. Please refer to XD/XL series PLC instruction
manual chapter 6.

Q10: MODBUS Communication

A10:

First of all, please ensure that the A and B terminals on the PLC are correctly connected with
the RS485 communication terminals of other devices. To modify the parameters of the PORT
2 of the PLC, the following methods are adopted:

Method 1: Configuration by configuration parameter instruction

For specific instructions, please refer to Chapter 6, Communication Functions of this manual.
The communication parameter settings of different devices are generally different, so it is
important to choose the correct frequency setting mode of communication devices, make clear
the corresponding MODBUS communication address and function code, and some
communication devices need a given operation signal before displaying the setting frequency.
Method 2: Configuration through control panel (refer to Chapter 6 Communication Function
of this manual for specific configuration method).

Q11: The LED light of XD/XL series PLC (PWR/RUN/ERR)
All:

LED light Problem Solution

. Check I/0 terminal, if there is
PWR shining, other 1. VO PCB has short circuit short circuit. If the load is too

LED off. 2. load 1 too large for 24V large for 24V power supply.
3. not click RUN for program .
Make sure the program is
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running inside PLC. Contact us
for help.

1. PLC input power supply has
Three LED all OFF short circuit
2. PLC power PCB damaged

Check the input power supply of
PLC. Contact us for help.

1. PLC input voltage is not Check the power supply voltage,

stable ‘ ‘ .
PWR and ERR light | 2. there is dead loop in the check if there is dead loop in the
program program. Update the hardware of

PLC. Contact us for help.

3. PLC system has problem

Q12: The result is not correct when doing floating operation

Al2:

Please transform the integer to floating number. For example: EDIV DO D2 D10. If the value
of D0 and D2 is integer, the result will has error (D10). Please use below instruction to
transform the integer to floating number.

MO

— [ FLT DO D6 -

FLT D2 D§ |

EDIV D6 D8 DI0 |-

Q13: Why the floating numbers become messy code in online ladder

monitor window?

Al3:

As the floating number cannot be displayed in online ladder monitoring, please monitor the
floating number in free monitor function.

Open XDPpro software, click online/free monitor. The following window will pop up:

| PLC1- Free Meniter
‘| Monitor || Add Edit Delete Delete All | Upward Downward |

Reg Monitor value Word length Murn Format

Click “add” in the window, the following window will pop up. Set the monitor mode to
“float”. Monitor register set to D10. Then click ok.
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Data Monitor @

Moritor Reg:  D10] Mum: 1

Monitor Mode
) bit @ Float
) Word
DWord

| ok || cancel |

Q14: Why data errors after using DMUL instructions?

Al4:

DMUL operation instruction is 32 bits*32 bits=64 bits operation, the result occupies 4 words,
such as: EMUL D0 D2 D10, two multiplier both are 32bit (D1,D0) and (D3, D2), the result is
64 bits (D13, D12, D11, D10), so D10~D13 will be occupied. If these data registers are used
latter, operation will error.

Q15: Why the output point action errors after PLC running for a

while?

AlS:
It’s possible that output terminal is loose, please check.

Q16: Why expansion module does not work while power indicator is

ON?

Alé6:
It is likely the connection of module strips and PLC pins or CPU is not good. Compare the
CPU and expansion in cross contrast way to find the problems.

Q17: Why the signal input but cannot see the high speed counter

working?

Al7:

If high-speed counting is to be carried out, in addition to connecting high-speed pulse to the
input of high-speed counting of PLC, the corresponding high-speed counting program should
be written with functional instructions. For details, please refer to the relevant content of
Chapter 5 of this manual.
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Q18: C language advantages compared to ladder chart?

Al8:

(1) XD/XL series PLC supports almost all C language functions. When it comes to complex
mathematical operations, the advantage of C language is more obvious.

(2) Enhance the confidentiality of the program (when using file-advanced storage mode, C
language can not upload);

(3) C language function block can be called in many places and different files, which greatly
improves the efficiency of programmers.

Q19: What’s PLC output terminal A, B?

A19:
PLC output terminal A, B are RS485 terminals of PORT2 on PLC.

Q20: What’s the difference of sequence function BLOCK trigger

condition: rising edge triggered and normally closed conduction?

A20:

Rising edge triggered: when the condition is triggered, block executes in order from top to
bottom; Normally closed conduction: when the condition is triggered, Block will execute in
order from top to bottom, return to the top and execute again until the normally closed
conduction breaks off. The cycle stops when the last one finished.

MO M800
— SBLOCK | — SBLOCK |
- Instruction 1 | — Instruction 1 |
= Instruction 2 | — Instruction 2 |
] Instruction 3 | — Instruction 3 |
- SBLOCKE v - SBLOCKE |
From up to down, run the instruction from up to down, cyclic run the instruction

one by one

Q21: What are the download modes of XD/XL series PLC and what

are their characteristics?

A21:
XD/XL series PLC has three download modes, which are:
Common download mode

474



In this mode, you can easily download the program from the computer to the PLC or upload
the program from the PLC to the computer. It will be very convenient to use this mode when
debugging the equipment.

Password Download Mode

You can set a password for the PLC. When you upload the program from the PLC to the
computer, you need to enter the correct password. In the advanced password option, you can
also check the function of "download the program needs to be decrypted first" (Note: This
operation is dangerous, if you forget the password, your PLC will be locked!). This download
mode is suitable for users when they need to keep the device program secret and they can call
out the device program at any time.

Secret download mode

In this mode, the program on the computer can be downloaded to the PLC, no matter what
way the user can upload the program in the PLC to the computer; at the same time, the user
program can be downloaded confidentially, which can occupy less internal resources of the
PLC, greatly increase the program capacity of the PLC, and can have a faster download speed;
after using this download mode, the program will be completely unable to recover.

Q22: What kinds of confidentiality methods do XD/XL series PLCs

have?

A22:

Xinje PLC has three methods of confidentiality: (1) importing and exporting downloaded files;
(2) secret downloading; (3) password downloading.

Import and export download files: After saving the PLC program in this way, users can
download and use the program, but they can not view and edit the program.

Secret download: After secret downloading to PLC, the program and data in PLC will not be
uploaded, indicating that "the program does not exist".

Password download: If you download the program that has set the password to the PLC, you
need to input the correct password when uploading the PLC program; if you check "download
program needs to be decrypted first", you also need to input the correct password when
downloading the new program to the PLC. Under this mode, you can not modify the clock
information of the PLC, and the confidentiality is stronger.

Q23: What’s the advantage that XD series PLC replaces DVP

download cable with Bluetooth?

A23:

XD series PLC Bluetooth function can perform PLC program download and upload, monitor
and Twin configuration software online simulation. The Bluetooth can replace the cable to
transfer the data.

475



Note: COM-Bluetooth only fit for XINJE
PLC.

))) ()
Wireless transferring is convenience

than cable for short distance

PC

Control cabinet installed XD
series PLCand COM-Bluetooth

Q24: PLC I/O terminalexchanging

A24:

Sometime the PLC I/O terminals are broken. User don’t have to change the program, PLC I/O
terminal exchanging function can solve the problem. User can exchange the terminal through
XINJE Touchwin HMI. Open Touchwin software, jump to screen no. 60004 (X terminals) or
screen no. 60005 (Y terminals) to set the /O exchanging.

PLCL-1/O Set ==
Sl FLE ok Fiter Tmefmsy. [0 =]
----- [ Password
""" ® E'[']CSE“E" Port || In Port Map | Out Port Map | In Port Property |
;ﬁ CAN | 40 +1 +2 +3 +4 +5 +6 +7
----- Save Hold Memal | ), yp 0 | 1 | o | 3 1 5 g 7
----- 00 Module
_____ s o | 10 11 12 13 14 15 16 17
----- 0 MA Moduie fe0 | 20 21 22 23 24 25 26 27
~{M] Mot
] Mosoes o W | M | 3 | % Mo % | ®: 37
f40 | 40 a1 a2 13 " 15 4% at
f50 | 50 51 52 53 54 55 =6 57
t50 | O 81 82 83 B4 85 86 BT
o 70 Tl 72 73 T4 75 76 7
A4 L1 3

Read From PLC | | Wite ToPLlC | | 0K | [ Cancel
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¥C FLC Input Status

001 2 3 4 5 6 7
0 :
10 11 12 13 14 15 16 17

o N 7o o N L O e Cutput
Fort
303188 088 3408530 L3
0E

40 41 43 43

B |port banned With|X  |port| Eeplace

Touchwin HMI I/O terminal exchanging screen

Q25: What’s the function of XD/XL series PLC indirect addressing?

A25:

Adding offset suffix after coils and data registers (Such as X3[D100], M10[D100], DO[D100])
can realize indirect addressing function; such as D100=9, X3[D100] represents X14,
MI10[D100] represents M19, DO[D100] represents D9; It usually applies to large number of
bit and register operation and storage.

Q26: How does XD/XL series PLC connect to the network?

A26:

XD/XL series PLC can connect to network by Xinje T-BOX, G-BOX, W-BOX, S-BOX, A-
BOX expansion modules or expansion BD boards which have their own communication
characteristics. Details please refer to the user manual of communication module or BD board.

Q27: How to add soft element andline note in XDppro software?

A27:

Soft element note

Open XDPpro software, and move the mouse to the corresponding soft element and right
click the mouse, then menu will pop out:
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Madify Reqg Comment

Show Mode Comment

Cut

iy &<

Copy
Paste

& Search

Replace

(8

Click “Modify reg comment” to add element notes in below window:

Edit Reg Comment

MO |

| ok || GCancel

Line note
Line note starts from ““;”. Double click the line, then input semicolonand the contents.

MG

1

"ADD NOTE |

| PLC1 - Ladder |

MO

o T—

ADD NOTE
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Q28: Do not have clock function?Why is the clock inaccurate?

A28:

XD/XL series PLC clock function is optional, and if you want to buy the PLC with clock
function, please confirm when purchasing. Otherwise, the default PLC when it leaves factory
does not have clock function.

If you use a PLC with clock function, check whether the value in register SD13-SD19 is
decimal. If not, you need to convert it into decimal through BIN or TRD instructions.

There are some errors in the clock of XD/XL series PLC. The error is about +5 minutes per
month. Please calibrate it by HMI or directly in the PLC program.
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Appendix Special soft components

Appendix mainly introduces the functions of XD/XL series PLC special soft element, data

register, FlashROM and the address distribution of expansions for users to search.

Appendix 1 Special Auxiliary Relay

Initial Status(SM0-SM7)

1D Function Description
Coil ON wh = SM000 k ON
oi when eeps
SM000 running = I—! \— when PLC running
o1 R I I
Coil OFF when | SM001 keeps OFF
SMoo1 running ] I— l— when PLC running
S
SM002 Im.tlal positive pulse SME | —| SMO002 is ON in first
coil scan cycle
S | | |
Initial negative pulse — = SMO003 is OFF in first
SM003 .
coil scan cycle scan cycle
When SM4 sets ON, it indicates that there is an error
SM004 | PLC runnine error in the operation of PLC.
& (Firmware version V3.4.5 and above supports this
function by PLC)
When the battery voltage is less than 2.5V, SM5 will
SMO005 | Battery low alarm coil | put ON (at this time, please replace the battery as soon
as possible, otherwise the data will not be maintained)
SM007 g;léme download busy Online download write back flash judge busy flag bit
SMO008 Capacitor charging Capacitor charging completion (XDH, XLH, XG2
completion sign support )
Clock(SM11-SM14)
ID Function Description
, Sms
SMO11 10ms frequency cycle
Sms
¢ 50ms
SMO012 100ms frequency cycle

1L

50ms
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¢ 0.5s 5

SMO13 1s frequency cycle
Kz

L
L

30s
SM014 Imin frequency cycle
30s
Mark(SM20-SM22)
ID Function Description
SMO020 | Zero bit SM020 is ON when plus/minus operation result is 0
SM021 | Borrow bit SMO021 is ON when minus operation overflows
SM022 | Carry bit SM022 is ON when plus operation overflows
PC Mode(SM30~M34)
ID Function Description

SM030 PLC initialize Factory reset

Retentive register When SMO032 is ON, ON/OFF mapping memory of HM,

SM032 reset HS and current values of HT, HC, HD will be reset.
SM033 | Clear user’s program mﬁdSMOB is ON, all PLC user’s program will be
SMO034 | All output forbidden \géllgn SMO034 is ON, all PLC external contacts will be set
Stepping Ladder
ID Function Description
SM040 | The process is running Set ON when the process is running
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Interruption ban(SM50-SM90)

ID Address Function Description
SMO050 id i i i
SMO51 10000/10001 Forb¥d %nput %nterrupgon 0 After executing EI instruction,
10100/10101 | Forbid input %nterrupqon 1 the input interruption couldn’t
SMO52 | 10200/10201 | Forbid input interruption 2 act independently when M
SMO053 | 10300/10301 | Forbid input interruption 3 acts, even ifﬁhe in(i[erruption is
SMO054 | 10400/10401 | Forbid i i ion 4 allowed.
0400/1040 orbid input interruption E.g.: when SMOS0 s
""""""""" — - - ON,I0000/10001 is forbidden.
SM069 | 11900/11901 | Forbid input interruption 19
SMO70 | 140%* Forbid timing interruption 0
SMO71 | 141%* Forbid timing interruption 1 After executing El instruction,
the timing interruption
SMO72 | 142%* Forbid timing interruption 2 couldn’t act independently
SMO073 | 143%** Forbid timing interruption 3 when M acts, even if the
SMO074 | 144%** Forbid timing interruption 4 interruption is allowed.
SMO089 | 159%** Forbid timing interruption 19
SM090 Forbid all interruptions Forbid all interruptions
High Speed Ring Counter(SM99)
address Function Note
SM99 set ON, SD99 add
SM099 High Speed Ring Counting enable one per 0.1ms, cycle
between0 and 32767
High speed count complete(SM100-SM109)
Address Function Note
SM100 HSCO count complete flag(100 segments)
SM101 HSC2 count complete flag(100 segments)
SM102 HSC4 count complete flag(100 segments)
SM103 HSC6 count complete flag(100 segments)
SM104 HSC8 count complete flag(100 segments)
SM105 HSC10 count complete flag(100 segments)
SM106 HSC12 count complete flag(100 segments)
SM107 HSC14 count complete flag(100 segments)
SM108 HSC16 count complete flag(100 segments)
SM109 HSC18 count complete flag(100 segments)
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High speed counter direction(SM110-SM119)

Address Function Note
SM110 HSCO direction flag
SM111 HSC2 direction flag
SM112 HSC4 direction flag
SM113 HSC6 direction flag
SM114 HSCS direction flag
SM115 HSCI10 direction flag
SM116 HSC12 direction flag
SM117 HSC14 direction flag
SM118 HSC16 direction flag
SM119 HSCI18 direction flag

High speed counter error(SM120-SM129)

address Function Note
SM120 HSCO error flag
SM121 HSC?2 error flag
SM122 HSC4 error flag
SM123 HSC6 error flag
SM124 HSCS error flag
SM125 HSC10 error flag
SM126 HSCI12 error flag
SM127 HSC14 error flag
SM128 HSCI16 error flag
SM129 HSC18 error flag

High peed counter overflow flag (SM130~SM139)

address Function Note
SM130 HSCO overflow flag
SM131 HSC2 overflow flag
SM132 HSC4 overflow flag
SM133 HSC6 overflow flag
SM134 HSC8 overflow flag
SM135 HSC10 overflow flag
SM136 HSC12 overflow flag
SM137 HSC14 overflow flag
SM138 HSC16 overflow flag
SM139 HSC18 overflow flag
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Communication(SM140-SM193)

Address Function Note
Serial | SM140 Modbus instruction execution When the instruction starts to
port 0 flag execute, set ON
When execution is complete, set
OFF
SM141 X-NET instruction execution When the instruction starts to
flag execute, set ON
When execution is complete, set
OFF
SM142 Free format communication When the instruction starts to
sending flag execute, set ON
When execution is complete, set
OFF
SM143 Free format communication When receiving a frame of data
receive complete flag or receiving data timeout, set
ON.
Require user program to set OFF
Serial | SM150 Modbus instruction execution Same to SM140
port 1 flag
SM151 X-NET instruction execution Same to SM141
flag
SM152 Free format communication Same to SM142
sending flag
SM153 Free format communication Same to SM143
receive complete flag
SM160 Modbus instruction execution Same to SM140
Serial flag
port2 | SM161 X-NET instruction execution Same to SM141
flag
SM162 Free format communication Same to SM142
sending flag
SM163 Free format communication Same to SM143
receive complete flag
Serial | SM170 Modbus instruction execution Same to SM140
port 3 flag
SM171 X-NET instruction execution Same to SM141
flag
SM172 Free format communication Same to SM142
sending flag
SM173 Free format communication Same to SM143
receive complete flag
Serial | SM180 Modbus instruction execution Same to SM140
port 4 flag
SM181 X-NET instruction execution Same to SM141
flag
SM182 Free format communication Same to SM142
sending flag
SM183 Free format communication Same to SM143

receive complete flag
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Serial | SM190 Modbus instruction execution Same to SM140
port 5 flag
SM191 X-NET instruction execution Same to SM141
flag
SM192 Free format communication Same to SM142
sending flag
SM193 Free format communication Same to SM143
receive complete flag
Sequence Function BLOCK(SM300-SM399)
ID Function Description
SM300 | BLOCKI running flag SM300 will be ON when block] is running
SM301 BLOCK2 running flag SM301 will be ON when block? is running
SM302 | BLOCK3 running flag SM302 will be ON when block3 is running
SM303 BLOCK4 running flag SM303 will be ON when block4 is running
SM304 | BLOCKS running flag SM304 will be ON when blockS is running
SM305 | BLOCKS®6 running flag SM305 will be ON when block®6 is running
SM396 | BLOCK97 running flag SM396 will be ON when block97is running
SM397 | BLOCK98 running flag SM397 will be ON when block98 is running
SM398 | BLOCK99 running flag SM398 will be ON when block99 is running
SM399 will be ON when block100 is
SM399 | BLOCK100 running flag running
Error check(SM400-SM415)
ID Function Description
ERR LED keeps ON, PLC don not run and output,
SM400 | I/O error check when power on
Expansion module
SM401 | communication error
SM402 | BD communication error
SM405 | No user program Internal code check wrong
SM406 | User program error Implement code or configuration table check wrong
ERR LED keeps ON, PLC don not run and output,
SM407 | SSFD check error check when power on
SM408 | Memory error Can not erase or write Flash
SM409 | Calculation error
SM410 | Offset overflow Offset exceeds soft element range
SM411 | FOR-NEXT overflow Reset when power on or users can also reset by hand.
When offset of register overflows, the return value
SM412 | Invalid data fill will be SM372 value
SM413 | Encrypted checksum error
SM414 | FLASH data error
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RTC real time clock error
SM415 | flag bit

RTC time and date verification failed

Error Message(SM450-SM463)

Function Description

SM450 | System error check

SM451 | Hardfault interrupt flag

SM453 SD card error

SM454 | Power supply is cut off

SM455 | Power down keeps data error

SM456 | Online download error flag bit

SM460 Extension module ID not match

SM461 BD/ED module ID not match

SM462 Extension module communication overtime

SM463 BD/ED module communication overtime

SM464 | The expansion module communication data overflow

SM465 The BD/ED module communication data overflow

Expansion Modules, BD Status(SM500)

1D Function Description

SM500 Module status read is finished

Appendix 2 Special Data Register

Battery (SD5~SD7)

ID Function

Description

SDO005 Battery register

It will display 100 when the battery voltage is 3V,
if the battery voltaeg is lower than 2.5V, it will
display 0, it means please change new battery at
once, otherwise the data will lose when PLC
power off.

Clock(SD10-SD019)

ID Function

Description

SDO010 Current scan cycle

100us, us is the unit

SDO11 Min scan time

100us, us is the unit

SD012 Max scan time

100us, us is the unit

SD013 Second (clock)

0~59 (BCD code)

SD014 Minute (clock)

0~59 (BCD code)
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SDO015 Hour (clock) 0~23 (BCD code)

SD016 Day (clock) 1~31 (BCD code)

SD017 Month (clock) 1~12 (BCD code)

SDO18 Year (clock) 2000~2099 (BCD code)

SD019 Week (clock) 0(Sunday)~6(Saturday)(BCD code)
Flag (SD020-SD031)

ID Function Note
SD020 | Model type
SD021 | model(low-8)series(high-8)

SD022 | Compatiable system version(low)system version(high)
SD023 | Compatiable model version(low)model version(high)
SD024 | Model info
SD025 | Model info
SD026 | Model info
SD027 | Model info
SD028 | Suitable software version
SD029 | Suitable software version
SDO030 | Suitable software version
SDO031 | Suitable software version
Step ladder(SD040)

ID Function Description

SD40 | Flag of the executing process S

Step ladder(SD099)
ID Function Description
High speed ring counter When SM99 is set to on, SD99
SD99 adds 1 every 0.1ms, and
circulates between 0 and 32767.
High Speed Counting(SD100-SD109)

ID Function Description
SD100 | Current segment (No. n segment) HSCO00
SD101 | Current segment (No. n segment) HSC02
SD102 | Current segment (No. n segment) HSC04
SD103 | Current segment (No. n segment) HSC06
SD104 | Current segment (No. n segment) HSCO08
SD105 | Current segment (No. n segment) HSC10
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SD106 | Current segment (No. n segment) HSC12
SD107 | Current segment (No. n segment ) HSC14
SD108 | Current segment (No. n segment) HSC16
SD109 | Current segment (No. n segment) HSC18

High speed counter error(SD120-SD129)

ID Function Note
SD120 HSCO error info
SD121 HSC2 error info
SD122 HSC4 error info
SD123 HSC6 error info
SD124 HSCS error info
SD125 HSC10 error info
SD126 HSC12 error info
SD127 HSC14 error info
SD128 HSC16 error info
SD129 HSC18 error info
communication(SD140~SD199)
ID Function Note
SD140 Modbus read write 0: correct
instruction execution 100: receive error
result 101: receive overtime
180: CRC error
181: LRC error
182: station error
183: send buffer overflow
400: function code error
Serial 401: address error
port 0 402: length error
403: data error
404: slave station busy
405: memory error(eraseFLASH)
SD141 X-Net communication 0: correct
result 1: communication overtime
2: memory error
3: receive CRC error
SD142 Free format 0: correct
communication send 410: free format send buffer
result overflow
SD143 Free format 0: correct
communication receive | 410: send data length overflow
result 411: receive data short
412: receive data long
413: receive error
414: receive overtime




415: no start character
416: no end character

SD144 Free format In bytes, there are no start and stop
communication receive characters
data numbers
SD149
SD150 Modbus read write 0: correct
instruction execution 100: receive error
result 101: receive overtime
180: CRC error
181: LRC error
182: station error
183: send buffer overflow
400: function code error
401: address error
402: length error
Serial 403: data error
port 1 404: slave station busy
405: memory error(eraseFLASH)
SD151 X-Net communication 0: correct
result 1: communication overtime
2: memory error
3: receive CRC error
SD152 Free format 0: correct
communication send 410: free format send buffer
result overflow
SD153 Free format 0: correct
communication receive | 410: send data length overflow
result 411: receive data short
412: receive data long
413: receive error
414: receive overtime
415: no start character
416: no end character
SD154 Free format In bytes, there are no start and stop
communication receive characters
data numbers
SD159
SD160 Modbus read write 0: correct
instruction execution 100: receive error
result 101: receive overtime
180: CRC error
181: LRC error
Serial 182: station error
port 2 183: send buffer overflow

400: function code error

401: address error

402: length error

403: data error

404: slave station busy

405: memory error(eraseFLASH)

489




SD161 X-Net communication 0: correct
result 1: communication overtime
2: memory error
3: receive CRC error
SD162 Free format 0: correct
communication send 410: free format send buffer
result overflow
SD163 Free format 0: correct
communication receive | 410: send data length overflow
result 411: receive data short
412: receive data long
413: receive error
414: receive overtime
415: no start character
416: no end character
SD164 Free format In bytes, there are no start and stop
communication receive | characters
data numbers
SD169
Serial | SD170~SD179
port 3
Serial | SD180~SD189
port 4
Serial | SD190~SD199
port 5
Sequence Function Block(SD300-SD399)
1D Function Description
SD300 | Executing instruction of BLOCK1 | The value will be used when BLOCK monitors
SD301 | Executing instruction of BLOCK?2 | The value will be used when BLOCK monitors
SD302 | Executing instruction of BLOCK3 | The value will be used when BLOCK monitors
SD303 | Executing instruction of BLOCK4 | The value will be used when BLOCK monitors
SD304 | Executing instruction of BLOCKS | The value will be used when BLOCK monitors
SD305 | Executing instruction of BLOCK6 | The value will be used when BLOCK monitors
Executing instruction of
SD396 | BLOCK97 The value will be used when BLOCK monitors
Executing instruction of
SD397 | BLOCK98 The value will be used when BLOCK monitors
Executing instruction of
SD398 | BLOCK99 The value will be used when BLOCK monitors
Executing instruction of
SD399 | BLOCK100 The value will be used when BLOCK monitors
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Error Check(SD400-SD413)

1D Function Note
SD400
Extension module no. of
SD401 | communication error Means module no.n is error
BD/ED module no. of
SD402 | communication error
SD403 | FROM/TO error type
SD404 | PID error type
SD405 | No user program
SD406 | User program error type
SD407 | SSDF error type
SD408 | Erasure flash error type
SD409 | Calculation error code 1: divide by 0 error
2: MRST, MSET front operand address less
than back operand
3: ENCO, DECO data bits of encoding and
decoding instructions exceed the limit.
4: BDC code error
7: Radical sign error
SD410 | The number of offset register
D when offset crosses the
boundary
SD411
Invalid data fill value (low16
SD412 | bits)
Invalid data fill value (high16
SD413 | bits)
SD414 | Flash register data error type
SD415 | RTC real time clock error type | 1: The RTC power supply has a low voltage
condition and needs to be rewritten
2: RTC writes data, and the clock chip does
not respond to the ACK signal
3: Write illegal time date data
Error Check(SD450-SD465)
ID Function Description
SD450 1: Watchdog act (Default 200ms)
2: Control block application fail
3: Visitillegal address
SD451 Hardware error type:
1: Register error
2: Bus error
3: Usage error
SD452 Hardware error
SD453 SD card error
SD454 Power-off time
SD455
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SD456

SD460 Extension module ID not match

SD461 BD/ED module ID not match

SD462 Extension module communication overtime

SD463 BD/ED module communication overtime

SD464 Communication data overflow of expansion
module number

SD465 BD/ED module number communication data
overflow

Expansion Modules, BD Status(SD500-SD516)

ID Function Description

Module number
Expansion modules:

SD500 #10000~10015
BD: #20000~20001
ED: #30000
Expansion module, BD /ED
SD501~516 status 16 registers

Module info(SD520-SD823)

ID Function Explanation Note
SD520~SD535 | Extension module info Extension module 1 Each
............ . . STV extension
SD760~SD775 | Extension mpdule info Extension module 16 module, BD,
SD776~SD791 | BD module info BD module 1 ED occupies
SD792~SD8&07 | BD module info BD module 2 16 registers
SD808~SD823 | ED module info ED module 1

Expansion Module Error Information

ID Function Description

SD860 | Error times of module read

Module address error.

Module accepted data length error.
Module CRC parity error when PLC
is accepting data.

Module ID error.

Module overtime error.

SD861 | Error types of module read

Expansion
module 1

Error times of module

SD862 .
write

SD863 | Error types of module
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write

SD864 | Error times of module read
Module address error.
Module accepted data length error.
SD865 | Error types of module read Module CRC parity error when PLC
is accepting data. .
Expansion
Module ID error. dule 2
Module overtime error. modute
SD%66 Errpr times of module
write
SD367 E@or types of module
write
SD920 | Error times of module read
Module address error.
Module accepted data length error.
SD921 | Error types of module read Module CRC parity error when PLC
is accepting data. E .
xpansion
Module ID error.
. module 16
Module overtime error.
SD922 Errpr times of module
write
SD923 E@or types of module
write
SD930 Currgnt ED read/vwrite 100us,unit: us
duration
SD931 Mlnlmum ED read/write
duration
Maximum ED read/write
SD932 duration ED module
SD933 ED re?ad/wrlte error 1
duration
Total number of ED read
SD934 and write (low16 bits)
Total number of ED reads
SD935 | nd writes (highl6 bits)
SD936 Currqnt BD1 read/write 100us,unit: us
duration
SD937 M1n11pum BD1 read/write
duration
Maximum BD1 read/write
SD938 duration BD
SD939 | BD1 read/write error times module 1
Total number of BD1 read
SD940" | - 1d write (low16 bits)
Total number of BD1
SD941 | reads and writes (high16
bits)
SD942 Currqnt BD?2 read/write
duration BD
Minimum BD2 read / module 2
SD943 | write duration read module

error type
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SD944 Max1mum BD1 read/write
duration
SD945 | BDI1 read/write error times
Total number of BD2 read
SD946 and write (low16 bits)
Total number of BD2
SD947 | reads and writes (high16
bits)
Version info(SD990~SD993)
ID Function Explanation Note
SD990 Firmware version date | Low 16-bit
Spggy | Fimware version High 16-bit
compilation date
spggy | FPGA version Low 16-bit
compilation date
sDgg3 | FPGA version High 16-bit
compilation date
Special function(HSDS50~HSD60)
1D Function Description
HSD50 Keep data write back >t<11m © Single word,unit:1ms
after power failure”
HSD51 Power failure detection CPU Wo?kmg t1me after power
failure,unit:100us
HSD52 La.st PLC opere}tlon
time(low16 bits) .
; Double word,unit:1s
HSD53 Last PLC operation
time(high16 bits)
HSD54 Current PLC ope}ratlon time
(low16 bits) Double word,unit:1s
Current PLC operation time T
HSD55 (high16 bits)
HSD58 Flash register erasure count
Error record(HSD80~HSD179)
1D Function Description
HSD79 Error list index value
HSD80~HSD84 Article 1 error message

HSD85~HSD89

Article 2 error message

HSD90~HSDY%4

Article 3 error message

HSD95~HSD9%9

Article 4 error message

HSD100~HSD104

Article 5 error message
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HSD105~HSD109

Article 6 error message

(1) XDC series PLC only supports the

HSD455~HSD459

Article 76 error message

HSD110~HSD114 Article 7 error message storage of 4 error history messages;
HSD115~HSD119 | Atticle 8 error message | (2) This function requires programming
HSD120~HD124 Article 9 error message Z(];it:/?re version v3.5.3 (20190326) and
HSDI125~HSD129 | Article 10 error message | (3) H motion mode supports up to 20
HSD130~HD134 Article 11 error message :lﬂg);()?tzsj;%zsairﬁofniztsgge?()de
HSD135~HSD139 | Article 12 error message

HSD140~HD144 Article 13 error message

HSD145~HSD149 | Article 14 error message

HSD150~HD154 Atrticle 15 error message

HSD155~HSD159 | Article 16 error message

HSD160~HSD164 | Article 17 error message

HSD165~HSD169 | Article 18 error message

HSD170~HSD174 | Article 19 error message

HSD175~HSD179 | Article 20 error message

HSD180~HSD184 | Article 21 error message

HSDI185~HSD189 | Article 22 error message | 1 motion mode is extended to 76 error
...... messages (firmware version v3.7.2 and
HSD450~HSD454 | Article 75 error message above support)

Notes:

% 1: HSD50 is "maintain data write back time after power failure" in v3.7.2 and above.
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Appendix 3 Special Flash Register

Special FLASH data register SFD

* means it works only after repower on the PL.C

I filtering

1D Function Description

SFDO* | Input filter time

SFD2* | Watchdog run-up time, default value is 200ms

Special function configuration

ID Function Description

SFD3* Bit0:Power down memory register exception
handling.

0: the system clears it;

1: No processing.

Bitl: Execute user program in external
interrupt subroutine.

0: execute in task;

Special function 1: Execute in interrupt (in this mode, the user
configuration(default:0x0000) | interrupt subroutine cannot contain C
language function block). This mode is
generally used in occasions that require high
real-time performance of external signals.
Bit2: whether to raise the external interrupt
priority.

0: not raise;
1: raise (raise to the highest).

I Mapping

1D Function Description

0xFF means terminal
bad, OxFE means
terminal idle

Input terminal 0

* sk
SFD10* | 100 corresponds to X corresponds to X** number

SFD11* | 101 corresponds to X**

SFD12* | 102 corresponds to X**

SFD73* | 177 corresponds to X** | Default value is

77(Octonary)
O Mapping
ID Function Description
000 st Output terminal O correspond | OxFF means terminal
SFD74* COTTesponas t0 1 ¢4 y** number, Default value | bad, OxFE means

Y* %k
1s0 terminal idle

SFD137 | O77 corresponds to

* Y Default value is 77(Octonary)
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I Attribute

1D Function Description
0: positive logic
SFD138* | 100 attribute Attribute of input terminal 0 others: negative
logic
SFD139* | 101 attribute
SFD201* | 177 attribute
High Speed Counting
ID Function Description
. . 0: rising edge count,
SFD310 E(isggocs;l}iig‘?osg counting 1: Falling edge count,
2: Both rising and falling edges are counted
. . 0: rising edge count,
SFD311 gigioigifrgggie counting 1: Falling edge count,
2: Both rising and falling edges are counted
. . 0: rising edge count,
SFD312 iigtoigifrgggie counting 1: Falling edge count,
2: Both rising and falling edges are counted
. . 0: rising edge count,
SFD313 isggioigifrg tlilgrsle counting 1: Falling edge count,
2: Both rising and falling edges are counted
2: 2 times frequency;
SFD320 | HSCO frequency times 4: 4 times frequency(effective at AB phase
counting mode)
SFD321 | HSC2 frequency times Ditto
SFD322 | HSC4 frequency times Ditto
SFD323 | HSC6 frequency times Ditto
SFD324 | HSC8 frequency times Ditto
SFD325 | HSC10 frequency times Ditto
SFD326 | HSC12 frequency times Ditto
SFD327 | HSC14 frequency times Ditto
SFD328 | HSC16 frequency times Ditto
SFD329 | HSCI18 frequency times Ditto
Bit selecti p— bit0 corresponds to HSCO, bitlcorresponds to
SFD330 al;;cfleufgt;rolg ?elative (24 HSC2, .and so on, bit9 corresponds to HSC18
segment) 0: relative
1: absolute
) ) bit0 corresponds to HSCO, bitlcorresponds to
Interrupt 01.rcu1at1ng of 24 HSC2, and so on, bit9 corresponds to HSC18
SFD331 | segments high speed .
counting 0: single
1: loop
bit0 corresponds to HSCO, bitlcorresponds to
. HSC2, and so on, bit9 corresponds to HSC18
SFD332 | CAM function 0: do not support CAM function
1: support CAM function

497




Expansion Module Configuration

ID Function Explanation
SFD340 Extension module configuration Configuration Status of Extension
status(#1#2) Modules 1 and 2
SFD341 Extension module configuration Configuration Status of Extension
status(#3#4) Modules 3 and 4
SFD347 Extension module configuration Configuration Status of Extension
status(#15#16) Modules 15 and 16
SFD348 | BD module configuration status(#1#2) ?(;Eglgzuratlon Status of BD Modules
SFD349 | ED module configuration status(#1) Configuration Status of ED Module 1
SFD350 | Extension module configuration
Configuration of Extension Module 1
SFD359
SFD360 | Extension module configuration
: Configuration of Extension Module 2
SFD369
SFD500
: Extension module configuration fgnﬁguratlon of Extension Module
SFD509
SFD510
: BD module configuration Configuration of BD Module 1
SFD519
SFD520
: BD module configuration Configuration of BD Module 2
SFD529
SFD530
: ED module configuration Configuration of ED Module 1
SFD539
Communication
ID Function Note
SFD600 COM1 free format communication 0: 8-bit 1: 16-bit
buffer bit numbers
SFD610 COM2 free format communication 0: 8-bit 1: 16-bit
buffer bit numbers
SFD620 COM3 free format communication 0: 8-bit 1: 16-bit
buffer bit numbers
SFD630 COM4 free format communication 0: 8-bit 1: 16-bit
buffer bit numbers
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SFD640

COMS free format communication
buffer bit numbers

0: 8-bit 1: 16-bit

Appendix 4 PLC resource conflict table

When PLC is used in practice, conflicts may arise because some resources are used at the

same time. This section will list the resources that may cause conflicts in each PLC model.

This part mainly refers to high-speed counting, accurate timing and pulse output.

Accurate timing

High speed counting

| Pulse output

XD2-16, XD3-16, XD5-16, XL3-16/32,XL5-16,XL5E-16

ETO

ET2

ET4

ET6

ET8

HSCO

ET10

HSC2

ETI12

HSC4

ET14

YO0

ET16

YO

ET18

Y1

ET20

Y1

ET22

ET24

XD3-24/32/48/60, ZG3-30

ETO

ET2

ET4

ET6

ET8

ET10

ETI12

HSCO

ET14

HSC2

ET16

HSC4

ET18

YO

ET20

YO

ET22

Y1

ET24

Y1

XD5-24/32/48/60, XDM-24/32/48/60, XD5
32, XL5E-32/64

E-24/30/48/60, XDME-30/60, XL5-

ETO

ET2

HSC6

ET4

HSC4

ET6

HSC2

ET8

HSCO
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ET10 Y3
ET12 Y3
ET14 Y2
ET16 Y2
ETI18 Y1
ET20 Y1
ET22 YO
ET24 YO
XDC-24/32/48/60

ETO - - - HSC6 -

ET2 HSC4

ET4 HSC2

ET6 HSCO

ET8 Y3
ET10 Y3
ET12 Y2
ET14 Y2
ET16 Y1
ETI18 Y1
ET20 YO0
ET22 YO
ET24

% 1: This form should be read horizontally. Any two resources in each row cannot be used at the same time.

Otherwise, it will cause conflict.

Appendix 5 PLC function configuration list

This part is used to check each model’s configurations. Via this table, we can judge products

type easily.
o Selectable x Not support  Support
HSC channel Pulse output
Model USB 232 485 RJ45 Extension | Extension L&?ft Single/AB phase (T/RT) ; Extcrna_ll
port port port port module BD extension ED interruption
oC Differential | normal | Differential

XD1 series
XDI1-10 x 2 x x x x x x x x x 6
XD1-16 X 2 X X X X X X X x X 6
XD1-24 x 2 1 x x X X x X X x 10
XD1-32 X 2 1 X X X X X X X X 10

XD2 series
XD2-16 X 2 1 X X X 1 3 X 2 X 6
XD2-24 X 2 1 X X 1 1 3 X 2 X 10
XD2-32 X 2 1 X X 1 1 3 X 2 X 10
XD2-42 X 2 1 X X 1 1 3 X 2 X 10
XD2-48 X 2 1 X X 2 1 3 X 2 X 10
XD2-60 X 2 1 X X 2 1 3 X 2 X 10
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HSC channel Pulse output
Model USB 232 485 RJ45 Extension Extension L&?ft Single/AB phase (T/RT) ; Extcrna}l
port port | port port module BD extension ED interruption
oC Differential | normal | Differential
XD3 series
XD3-16 1 1 1 X 10 X 1 3 X 2 X 6
XD3-24 1 1 1 X 10 1 1 3 X 2 X 10
XD3-24T4 1 1 1 X 10 1 1 3 X 4 X 10
XD3-32 1 1 1 X 10 1 1 3 X 2 X 10
XD3-32T4 1 1 1 X 10 1 1 3 X 4 X 10
XD3-42 1 1 1 X 10 1 1 3 X 4 X 10
XD3-48 1 1 1 X 10 2 1 3 X 2 X 10
XD3-60 1 1 1 X 10 2 1 3 X 2 X 10
XDS series
XD5-16 1 1 1 X 16 x 1 3 X 2 X 6
XD5-24 1 1 1 X 16 1 1 3 X 2 X 10
XD5-32 1 1 1 X 16 1 1 3 X 2 X 10
XD5-42 1 1 1 X 16 1 1 3 X 2 X 10
XD5-48 1 1 1 X 16 2 1 3 X 2 X 10
XD5-60 1 1 1 X 16 2 1 3 X 2 X 10
XD5-80 1 1 1 X 16 2 1 3 X 2 X 10
XD5-24T4 1 1 1 X 16 1 1 4 X 4 X 10
ﬁ]);z_m 1 1 1 X 16 1 1 2 2 2 2 10
XD5-32T4 1 1 1 X 16 1 1 4 X 4 X 10
XD5-48T4 1 1 1 X 16 2 1 4 X 4 X 10
4)1(8DDSA;T 4 1 1 1 X 16 2 1 4 4 4 4 10
XD5-48T6 1 1 1 X 16 2 1 6 X 6 X 10
XD5-60T4 1 1 1 X 16 2 1 4 X 4 X 10
XD5-60T6 1 1 1 X 16 2 1 6 X 6 X 10
XD5-60T10 1 1 1 X 16 2 1 10 X 10 X 10
XDM series
XDM-24T4 1 1 1 X 16 1 1 4 X 4 X 10
XDM-32T4 1 1 1 X 16 1 1 4 X 4 X 10
XDM-60T4 1 1 1 X 16 2 1 4 X 4 X 10
XDM-60T4L 1 1 1 X 16 2 1 4 X 4 X 10
XDM-60T10 1 1 1 X 16 2 1 10 X 10 X 10
XDC series
XDC-24 X 2 1 X 16 1 1 4 X 2 X 10
XDC-32 X 2 1 X 16 1 1 4 X 2 X 10
XDC-48 X 2 1 X 16 2 1 4 X 2 X 10
XDC-60 X 2 1 X 16 2 1 4 X 2 X 10
XD3E series
XD3E-24 x 1 1 2 10 1 | 1 3 | x 2 | x 10
XDSE series

XDS5E-24 X 1 1 16 1 1 3 X X 10
XDSE-30 X 1 1 16 1 1 3 X X 10
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HSC channel Pulse output
Model USB 232 485 RJ45 Extension Extension L&?ft Single/AB phase (T/RT) ; Extcrna}l
port port | port port module BD extension ED interruption
oC Differential | normal | Differential
XDS5E-30T4 x 1 1 2 16 1 1 4 x 4 x 10
XDSE-48 X 1 1 2 16 2 1 3 X 2 X 10
XDS5E-60 x 1 1 2 16 2 1 3 x 2 x 10
XDSE-60T4 X 1 1 2 16 2 1 4 X 4 X 10
XDS5E-60T6 x 1 1 2 16 2 1 6 x 6 x 10
?(?1,5113_ x 1 1 2 16 2 1 10 x 10 x 10
XDME series
XDME-30T4 x 1 1 2 16 1 1 x x 10
XDME-60T4 X 1 1 16 2 1 X X 10
é((?rl\l/[f ) X 1 1 2 16 2 1 10 X 10 x 10
XDH series
XDH-30A16 x 1 1 2 16 X 1 4 x 4 x 10
?(53‘6 . x |11 o2 16 x 1 4 x 4 < 10
XDH-60A32 X 1 1 2 16 1 1 4 X 4 X 10
XDH-60A64 x 1 1 2 16 1 1 4 x 4 x 10
XDH-60T4 X 1 1 2 16 1 1 4 X 4 X 10
XL1 series
XL1-16 x 2%l 1 x x x x x x x x 6
XL1-16T-U 1 1 1 x x X x x x X x
XL3 series
XL3-16 1 1 1 x 10 X 1 x x 6
XL3-32 1 1 1 x 10 X 1 x x 10
XLS series
XL5-16 1 1 1 x 16 X 1 3 x x 6
XL5-32 1 1 1 X 16 X 1 3 X x 10
XL5-32T4 1 1 1 x 16 X 1 4 x x 10
XL5-64T10 1 1 1 X 16 x 1 10 X 10 X 10
XLSE series
XL5E-16 X 1 1 2 16 X 1 3 x 2 x 6
XL5E-32 x 1 1 2 16 X 1 3 x 2 x 10
XL5E-32T4 X 1 1 2 16 x 1 4 X 4 X 10
XL5E-64T6 x 1 1 2 16 X 1 6 x 6 x 10
XL5E-64T10 X 1 1 2 16 x 1 10 X 10 X 10
XL5N series
XL5N-32 | x 1 | 1 2 16 x | 1 3 | x 2 | x 10
XLME series
XLME-32T4 x 1 1 2 16 X 1 4 x 4 x 10
?iirl\fg : x 1 1 2 16 X 1 10 x 10 x 10
XLH series
XLH-24A16 X 1 1 2 16 x 1 4 X 4 X 10
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HSC channel Pulse output

USB 232 485 RJ45 Extension Extension Left Sinele/AB phase (T/RT) External
Model . & 19 . .

port port port port module BD extension ED interruption

oC Differential | normal | Differential
XL5SH series

XL5H- x 1 1 2 16 X 1 3 x 2 x 10
24A8L

Note:
1. The XL1-16T with hardware version below H4 has only one RS232 port (COM1).
2: All models are equipped with clock function as standard.
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