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1T Basic explanation
Thank you for purchasing Xinje XD/Xkeries PLC.
This manual mainly introduce€D/XL series PLQnstructions.
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.

1T 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 principlesaitable whexnonnect PLC to
other productsPlease conform safety of PLC and machines by yourself when use the PLC.
Machines may be damaged by PLC errors.

T Responsibility declaration
The manual content has been checked carefully, however, mistakdésmpusen.
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.

T Contact i nformati on
If you have any problem about products, please cbitt@ agent or Xinje company.
Tel: 0086 51685134136 85123803
Fax: 0086 5165111290
Address: Building 7 fourth floor, No.100, Dicui Rd, Wuxi, China.
Code : 214072

: )

WUXI XINJE ELECTRIC CO., LTD. copyrights

Do not copy or use manual withautitten permission. Offenders should be
responsible for losses. Please keep all copyrights of our company including practidal
modules, designed patents and copyrights mentioned in register.

2015, 5,12
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1Pr ogmiamBgu mmar y

XD/XL series PLC accept the signal and execute the program in the controller, to fulfill the
requirement®f the usersThis chaptelintroduces the PLC featurestwo kinds of
progranming language anefc.

1-T PLE&Eeatur es

Programming Language

XD/XL series PLC suppbtwo kinds of program languag@structionand laddechart the
two kinds oflanguagecan 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 fofrpassword. This can protect the

user copyright; meanwhilé& limits the downloathg, to avoidchange program by mistake.

XD/XL series addedew register FS. (For differeXtD/XL modelsplease heck the Data

monitor in XDPpro software for FS register range, common range is FSO~FS4@lue

can be modified butannot be read through Modbus instruction. FS cannot be compared to

register but only constant in XDPpro software. The value canneidoe FS is used to protect

the userds copyright. The register D, HDé can

Program comments

When the user program is too lonige commentof program and soft components are
necessarin order to change the program easily later.

Offset Function

Add offset appendix (like X3[D100M10[D100], DO[D100Q]) aftercoils, data registers can
makeindirect addressing. For example, when D100=9, X3[D0(B+9]=X14;
M10[D100]=M19, DO[D100]=D9

Rich Basic Functions

XD/XL series PLChas enough basic instructions includbagic sequential control, data
moving and comparing, arithmetic operation, logic control, data loop and shift etc.
XD/XL series PLC also suppanterruption high speed pulse, frequency testing, precise
time, PID ontroland so on.

C Language Function Block

XD/XL series PLC support languagepsers can call th€ program in ladder charthis
functionimproves the programming efficiency.



Stop PLC whenreboot

XDIXLseri es PLC PaGwhgnelood if Sutndiipenitrene is a serious
problem during PLC runninghis method castop all output immediately. Besiddisthe
COM port parameters are changed by mistake, this function can help PLC connect to the PC.

Communication Function

XD/XL series PLGhas many communication modes, sucMaslbusRTU, ModbusASCII.

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 Pogrmaimlganguage

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

Instruction

Make the program with instructions directly, sucliads Do, A ANDO0, AOUTO etc. T

basic input form of the programs, but itds har
E.g.: step instruction operand

0 LD X000

1 OR Y005

2 ANI X002

3 ouT Y005

Make sequentiatontrol graphwith sequential control signal and soft components. This
met hod i s «laidl. e d hfi Lsa shodils amdbcdntaatateerepresent sequential
circuit. The ladder chart is easy to understand and can be usenhitmrthe PLCstatus
online.

E.g.:

X0 X2

1-2-22 Al ternati on

The twokinds of programming languagan be transformed to each other.



> Ladder

1-3 Pr ogmiamgo d e

Direct Input

The twokinds ofprogranming languageanbeinputdirectly in the editing window. The
ladder chart window has hint functierhich improves the programing efficiencygreatly.

PLC1 - Ladder 4 b X

%10
o —{f | CALL PO H

TO YO
i

MB000 TO K100

o ¢

TO 1

o

X13 S0
S

i
J%“J

Instruction Configuration

Some instruction isomplicated to usdike pulse output, PID etXDPProsoftware has the
configuration window fothese special instructiondser 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 |

Diata start address: | DO user params address: 0100 System params: | K1 Output: | YD
Mode: Start execute section count: | 0 Pulse Config

© Add Delete | Upwards Downwards

frequence pulse count wait condition walt register Jump register

used space: | ReadFom PLC | [ WhieToPLC | [ 0K | [ Cancel |

For the details oihstructionconfiguration, please refép XD/XL series PLC user manual
O software pad .



2Soft Cormpomrenton

In chapter 1, we briefly introdudbBe programming language. Howevethe most important
element ina program is the operands. These elemantadethe relag andregistersin this
chapter, we will describe the functions and using methods of these relays and registers.

22’ Summary of the Soft Components

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

Input Relay (X)

T The funchipoanhsrefays
The input relays are used to receithe external ON/OFF signdhe sign isX.
T AddrAessssi gRmenti pl e
0 I'n each,Xaasdidcer eusnsi ti s i n the7Kdb0om¥d¥? octal,
0 The exmedwide nneosdsu:l e 1 starts from X10000,

X10E0XD1/ XD2/ XL1 cannot sWppaewktldrRseasi madmbd:

can be t¢tonBeXlLetdi n. uni t

XD5/ XDM/ XDC/ XD5E/ XDMEL b5 cXhHhELXLMBE extensior

0 Extension BD boaKad00BDe-324 saiPiicCofcmemt

extended BD b6oOarmoiBht@ ¢t atewd 8eamxnteennded- BD board
point PLC does not support extended BD board,

board.)

0 The address number of the | ef t0OOe xatcecrodedd nED tm

octal system, XD/ XL series PLC supports a
f 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 igelOens, modification range: 0
~1000ms.
There areenough input relays in the PLC. The input relay whose address is more than input
points can be seemed to auxiliary relay.

Output Relay (Y)

f Funcaofi onhe output relays
Output relays are theterface tadrive theexternal loadsthesignis Y

T Address Assignment Principle
In each basic unity address is in the form of octal, such¥ds-Y7, Y10~Y1 7 €
The extension module address: module 1 starts ¥@&6000, module Btarts from¥ 0 1 0 0 é
XD1/XD2/XL1 does not support extension modules, XD3/XL3 can accept 10 extension
modules, XD5/XDM/XDC/XD5E/XDME/XL5/XL5E/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;&Bpoints PLC can extend two BD boards.
(16-point PLC does not support extended BD board, XL series does not support extended BD
board.)

The address number of the left extended ED module, starting from Y30000 acctorolitg)
system, XD/XL series PLC supports a left extended input and output 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)

f Funcofi ohuxiliary Relays
Auxiliary relaysis internal relays oPLC, the sign igvi and HM
1T Address assignment principle
In basic units, assign the auxiliary addriesdecimalform
T Using notes
This type of relays are differeibomt he i nput / out pdriteextemdllaaggs, t hey ¢
and receive external signal, but only be usethe program;
Retentive relays can keep its ON/OFF stathenPLC power OFF;

Status RelayqS, HS)

T Funcofi ontatus relays
Used aselays in Ladder, the sign & HS
T Address assignment principle
In basic units, assign the addrasdecimalform.
f Using notes
If it is not used as operation number, they can be used as auxiliary relays, progyas
normal contactors/coils. Besides, they can be used as signal alarms, for external diagnose.

Timer (T, HT)

T Funcadofi omhe ti mer s
Timers are used taccumulatehe time pulse like 1ms, 10ms, 100ms etc. when reach the set
value, the output contears acts, represesign is T and HT.

T Address assignment principle
In basic units, assign the timaddressn decimalform. Please refer to chapte2Zor details.

T Ti me pul se
There are threemer pulseslms 10ms and 100ms. For example, 10means accumulate
10ms pulses.

T Accumul ation/ not accumul ati on



The timer haswo modes: accumulation timeneans even the timer drive clOFF, the
timer will still keep the current value; while the not accumulationitimeans when the
accumulatiorvaluereachestte set value, the output acts, the accumulatidmereset to O.

Counter (C, HC)

According to different application purpas¢he counters contain different types
T For inteém(gfadr cpamdr al using/ power off retenti
16 [ts 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 fBLC internal signal. The response speed is one scan cycle or longer.
T For Hi gh Sp(ePeodwdOfo umeti enrgt i v e)
32 bits counterthe count range i2,147,483,648~ +2,147,483,647
(Single phase increment count, AB phase count). For special input terminals.
The high speed countwiill not be affected by PLC scanning peridar increment mode,
can count max 80KHz pulses; for AB phase mode, it can count max 50KHz pulses.
1T Address assignment principle
In basic units, assign the timer address in decimal form.

Data Register(D, HD)

T Funcaeofi obata Registers
Data Registers are used to stdatathe sign is D and HD.
T Address assignment principle
The data registers MD/XL series PLC arel6 bits (the highest bit Egn bit), combine two
data registers togetheis for 32 bits (the highest bit ggn bit) data procesg.
f Using notes
Same tmther soft components, data registers alglcommon type and poweff retentive

type.

FlashROM Register(FD)

T Funcofi ol ashROM registers
FlashROM registers aree to store datahe sign is FD.

T Address assignment principle
In basic units, FlashROM registeaddress ign form of decimal;

T Using notes
Even the batterpowered off, this area can remember data. So this areanstore
important mrameters. FlashROM can be writendbiout 1,000,000 times, @it takes time
when writing. Frequently writing can cause permanent damagdeXor



Special secreRegister (FS)

T The Function of Secret Register
A part of the FlashROM register is used to store data in soft components, which are
represented by the symieb. 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.
T Address All ocation Principle
In the basic unit, FS registers are addressed in decimal numbers.
T Since thé mSmbemgi st ers ofy ddief fdeirfefnetr etnytp, e sp | oefa
the "PLC Initial Set td smfgtswWagreen e wraSI4i7g. FBO onl i n
T Attention Points in Use
The storage area can remember data even if the battery is powered dibwandme 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 usi@y lhstruction to transmit data
to FS, the rising edge is valid.
T The value of the soft el ement can be set arbi
register can not be read (always returned to
i hbhPeL€of t war e, only with the constant, so the
read.

Constant (B) (K) (H)

B meansBinary, K represents Decimal, H represents Hexadecimal. They are used to set
timers and counters value, or operands of application instructimrsexample hex FF will
be HFF.

22 Structure of Soft Components

2-2-T Structure of Memory

In XD/XL seies PLC, there are many registers. BesideldD, FlashROM registers, we can
alsocombine bit to register.

Data Register PHD

For common use, 16 bits

For common use, 32 bits (combine two continuoubiidregisters)

For power off retentive use, aaot modify the retentive range

Forspecialuse occupi ed b ybetskdteomman insgdraction gacameders
For offset use (indirect assignmgnt

Form:Dn[Dm], HDn[Dm], Xn[Dm] , Yn[Dm] , Mn[Dm] , etc.



SM2
HT% MOV ‘ KO ‘ DO ‘
M2

—m—{ MOV \ K5 \ DO \

SMO
H%—{ MOV ‘DlO[DO]‘ D100 ‘

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

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

Therein, D10[D0]=D[10+DQ]Y0[D0]=Y[0+DQ].

The word offsetombined by bitDXn[Dm] represents DX[n+Dm]

The soft componeatwith offset, the offset campresent by soft component BD.

Timer T, HT/Counter CHC

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

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

To represent them, just use thtdetaddres method, such as T10, C11, HT10, HC11.
E.g.

X0

—fF——— TMR | T11 | K99 | K100
MO

HT% MOV ‘ T11 ‘ DO ‘
T11

R i

In the above example, MOV T11 DO, T11 represents word register;
LD T11, T11 represents bit register.

FlashROM Register FD

For power off retentive usage, 16 bits
For power offretentive usage, 3aits, (combine two continuous 16 bits registers)
For speci al usage, occupied by the system, can

Register combined by bits

For common usage, 16 bits, (combine 16 bits)

The soft componenighich can be combined to words are: X, Y, M, S, T, C, HM, HS, HT,

HC.

Format: add fADOo i n f DMd1Otrepresentssdttstregistafromp onent s,
M10~M25

Get 16 bis beginningfrom DXn, cannobeyond the soft components range;

The word ombined by bg camot dobit addressing;

E.g.



MO
HT% MOV ‘ K21 ‘ DYO ‘
M1
HT% MOV ‘ K3 ‘ DO ‘
SMO
H% MOV ‘DXZ[DO]‘ D10 ‘

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

Before M1 activates, if D0=0, DX2[DO0] rements a wal combined by X2~X21.

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

222 Structure of Bit Soft Component s

Bit soft components includ¥, Y, M, S, T, C, HM, HS, HT, HC. Besides, the bit of the
register also cabe 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 t owordregistereor Lit fegistet agcording to the instruction.

TheBit of register

Composed byit of register support register D

Represent met h5yfbrexabple Dh0.2(meadstke second bit of D10
The represent method of With offset: Dn[Dm].x

Bit of registerc atrc@mpose to word soft componegain;

E.g.:
DO}.4 @

D5[D1].4
1 Y1

DO0.4 means when the fourth bit of DO is 1, set YO.ON
D5[D1].4 means bit addressing with offsetDit=5, then D5[D1] means the fourbit of D10



2-3 Soft Components Li
2-31T Soft Components List
XD1 series PLC soft components list:
Range Points
Name
161/0 321/0 16 32
X Inputpoints X0~X7 X0~X17 8 16
Y Outputpoints YO~Y7 YO~Y17 8 16
X10000 X10077 #1 expansion
modulé
X | Inputpoints 3 é é 640
X11100° X11177 #l0expansion
modulé
'Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 640
Y11100' Y11177 #10expansion
modulé
X20000 X20077 #1 expansion
. a4 BD”
X | INPUtpOINtS™ v 50100 X20177  #2 expansion 128
BD~
Y20000 Y?20077 #1expansion
.44 BD”
Y| OUtPUtPOINtS ™™ 0100 v20177  #2 expansion 128
BD~
X | Inputpoints’® [X30000 X30077 #1 expansiorED" 64
Y | Outputpoints'® [Y30000 Y30077 #1 expansiorED™ 64
M MO0~M7999 8000
HM | Internalrelay HMO~HM959' * 960
SM Special purpos&M0O~SMR047 2 2048
S Flow S0~S1023 1024
HS HSO0~HS127* 128
T TO~T575 576
HT Timer HTO~HT95'? 96
ET Precisetimer ETO~ET31 32
C C0~C575 576
HC Counter HCO~HC95! 96
HSC High speed countdHSCO~HSC31 32
D D0~D7999 8000
HD , HDO~HD999 * 1000
sp| Dataregister Special purpos8D0~S2047 2048
HSD Special purposelSDO~HSD499?2 500
FD FlashROM FDO~FD6119 5120
SFD register Special purpos8FD0~SF[1999 2 2000




Specialsecret

X20100° X20177 #2expansiorBD™

. FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
modulé
Expansionmodule é é 1000
ID10900° ID10999 #10expansion
modulé
ID20000 ID20099 #1 expansion
, BD”
expansiorBb ID20100° ID20199 #2 expansion 200
BD”
expansiorED :;D;OOOO ID30099 #1 expansion 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modul e é 1000
QD10900° QD10999 #10expansion
modulé
QD20000 QD20099 #1 expansion
, BD”
expansioBD 0100 QD20199  #2 expansion 200
BD~
expansiorED (EQ[I;SOOOO QD30099 #1 expansion 100
Special coilof
Sequencélock
ins?ructionWAIT SEMO~SEMS31 32
XD2 series PLC soft components list:
Range Points
Name
161/0| 241/0 | 321/0 | 481/0 | 601/0 | 16 | 24 | 32 | 48 | 60
Inputpoints  |X0~X7[X0~X15X0~X21X0~X33X0~X43 8 | 14| 18 | 28 | 36
Outputpoints |[YO~Y7|YO~Y11YO~Y15Y0~Y23Y0~Y27 8 | 10| 14| 20| 24
X10000 X10077 #1expansion
modulé
Inputpoints 3 é é 640
X11100° X11177 #10expansion
modulé
Y10000 Y10077 #1expansion
modulé
Outputpoints 3 é é 640
Y11100° Y11177 #10expansion
modulé
Inputpoints’ * X20000 X20077 #1expansiorBD 128




Y20000 Y20077 #1expansiorBD™

instructionWAIT

4
Y| OUtpUtPOINS ™ | \o6100 v20177 42 expansiorBD” 128
X | Inputpoints® | X30000 X30077 #1 expansiorED™ 64
Y | Outputpoints ® | Y30000 Y30077 #1 expansiorED™ 64
M MO~M7999 8000
HM| Internalrelay HMO~HM959' * 960
SM Special purpos€M0~SM2047 2 2048
S Flow S0~S1023 1024
HS HS0~HS127* 128
T TO~T575 576
HT Timer HTO~HT95'? 96
ET Precisetimer ETO~ET31 32
C C0~C575 576
HC Counter HCO~HC95! 96
HSC High speed countddSCO~HSC31 32
D D0~D7999 8000
HD . HDO~HD999 * 1000
sp| Dataregister Special purpos8D0~SP047 2048
HSD Special purposelSDO~HSD499? 500
FD FlashROM FDO~F[5119 5120
SFD register Special purpos8FDO~SF1999 2 2000
Fg [SPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID100®9 #1 expansion
. modulé
ID"6 ID10900" ID10999 #10expansion
modulé
: ID20000 ID20099 #1 expansiorBD™
expansiorBD | 0100 1D20199 #2 expansiorBD” 200
expansiorED [ID30000 ID30099 #1 expansiorED™ 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
. modulé
QD10900° QD10999 #10expansion
QD" modulé
l QD20000 QD20099 #1 expansion
. BD~
expansiorBD 00100 QD20199  #2 expansion 200
BD~
expansiorED (3330000 QD30099 #1 expansion 100
Special coil of
seMSguencelock SEMO~SEM31 32




XD3 series PLC soft components list:

N Range Points
aME T161/0] 2410 | 321/0 | 481/0 | 601/0 | 16 | 24| 32 | 48| 60
X Inputpoints [ X0~X7X0~X15X0~X21X0~X33X0~X43 8 | 14| 18 | 28 | 36
Y Outputpoints [YO~Y7YO~Y11YO~Y15Y0~Y23Y0~Y27 8 | 10| 14| 20| 24
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 640
X11100° X11177 #l0expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 640
Y11100° Y11177 #10 expansion
modulé
.4, X20000 X20077 #1 expansiorBD”
X | InputpoInts = o100 X20177  #2 expansiorBD” 128
. 4,4 [Y20000 Y20077 #1expansiorBD™
Y| QUIPULPOINtS ™ o 6100 20177 #2 expansiorBD” 128
X | Inputpoint$ > [X30000 X30077 #1 expansiorED™ 64
Y | Outputpoints ® [Y30000 Y30077 #1 expansiorED” 64
M MO~M7999 8000
HM | Internalrelay HMO~HM959' * 960
SM special purpos8M0~SM2047 2 2048
S Flow SO~81023 1024
HS HSO0~HS127* 128
T TO~T575 576
HT Timer HTO~HT95'* 96
ET precise timeETO~ET31 32
C CO0~C575 576
HC Counter HCO~HC951! 96
HSC high speed countétSCO~HSC31 32
D D0~D7999 8000
HD . HDO~HD999 ! 1000
SD Dataregister special purpos&D0~S[2047 2048
HSD special purposelSDO~HSD499? 500
FD| FlashROM FDO~FLC5119 5120
SFD register special purpos8FDO~SF[1999 2 2000
Fs [Pecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
. modulé
ID10900" ID10999 #10expansion
modulé
. ID20000 ID20099 #1 expansiorBD™
expansionBb 50100 1020199 #2 expansiorBD” 200




expansiorED (ID30000 ID30099 #lexpansiorED™ 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
Expansion module L .
module ©e : 1000
QD10900° QD10999 #10expansion
QD" modulé
! QD20000 QD20099 #1 expansion
. BD~
expansioBD | o0100 QD20199 #2 expansion 200
BD~
expansiorED (EQ[I??OOOO QD30099 #1 expansion 100
Special coil of
Sequencélock
SEIvlinsc'[‘ructionWAlT SEMO~SEMS31 32
XD5 series PLC soft components list:
Range Points
Name
241/0 | 321/0 | 481/0 | 601/0O | 24 | 32 | 48 | 60
X Inputpoints | X0~X15| X0~X21 | X0~X33|X0~X43| 14 | 18 | 28 | 36
Y Outputpoints | YO~Y11| YO~Y15 |YO~Y23|YO~Y27| 10 | 14 | 20 | 24
X10000 X10077 #1lexpansion
modulé
X | Inputpoints 3 é é 1024
X11700 X11777 #16 expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700 Y11777 #16 expansion
modulé
., [X20000 X20077 #1expansiorBD™
X | INpUtpoInts™ 50100 X20177 #2 expansiorBD” 192
.4, |Y20000 Y20077 #1lexpansiorBD™
Y| OutputpoInts = 5100 v20177  #2 expansiorBD” 192
X Inputpoints > [X30000 X30077 #1 expansiorED™ 64
Y | Outputpoints® [Y30000 Y30077 #1 expansiorED” 64
M MO0~M69999 70000
HM | Internalrelay HMO~HM11999 * 12000
SM special purpos8M0~SM49992 5000
S Flow S0~S7999 8000
HS HS0~HS999! 1000
T T0~T4999 5000
HT Timer HTO~HT19991* 2000
ET precise timeETO~ET39 40
C Counter C0~C4999 5000
HC HCO0~HC1999? 2000




HSC high speed countétSCO~HSC39 40
D0~D69999 firmwareV3.5.3and up 70000
D 53&559999 firmwareV3.5.2and 60000
HD| Datwregister HDO~HD24999* 25000
SD special purpos8D0~SD4999 5000
HSD special purposelSDO~HSD1023? 1024
FD FlashROM FDO~FD8L91 8192
SFD Register special purpos8FDO~SFD599% 6000
Fs [Pecialsecret FSO~F27 48
register
Main body IDO~ID99 100
ID10000 ID10099 #1expansion
modulé
Expansionrmodule e é 1600
ID11500 ID11599 #16 expansion
D" modulé
ID20000 ID20099 #1 expansion
. BD~
expansioBD ) 5100° 120199 #2 expansion 200
BD~
expansiorED ID30000 ID30099 #1 expansion 100
ED”
Main body QDO0~QD99 100
QD10000 QD10099 #1expansion
modulé
Expansion modu e é 1600
QD11500 QD11599 #16 expansion
o7 modulé
Q QD20000 QD20099 #1 expansion
. BD~
expansiorBD o o0100° QD20199 #2 expansion 200
BD~
expansiorED QD30000 QD30099 #1 expansion 100
ED”
Special coil of
semcduencelock SEMO~SEM127 128

instructionWAIT




XDM series PLC soft components list:

Range Points
Name
241/0 321/0 601/0 24 32 60
X Inputpoints X0~X15 X0~X21 X0~X43 14 18 36
Y | Outputpoints | YO~Y11l Y0~Y15 Y0~Y27 10 14 24
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 1024
X11700° X11777 #16expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700° Y11777 #16 expansion
modulé
. a4 [X20000 X20077 #1expansiorBD”
X | Inputpoints™ 1 >4100° X20177 #2 expansiorBD" 128
.4, |Y20000 Y20077 #1 expansiorBD™
Y| OUIPULROINtS™™ 56100 ¥20177 #2 expansiorBD” 128
X Inputpoints > [X30000 X30077 #1 expansiorED” 64
Y | Outputpoints ® [Y30000 Y30077 #1 expansiorED” 64
M M0~M69999 70000
HM | Internalrelay HMO0~HM11999 * 12000
SM special purpos&M0~SM4999 2 5000
S S0~5999 8000
Flow ,
HS HSO0~H®99'! 1000
T T0~T4999 5000
HT Timer HTO~HT1999 * 2000
ET precise timeETO~ET® 40
C C0~C4999 5000
HC Counter HCO~HC1999 * 2000
HSC high speed countétSCO~HSCS 40
D D0~D69999 70000
HD _ HDO~HD24999 * 25000
sp| Dataregister special purpos8D0~SDI999 5000
HSD special purposelSDO~HS[1023 2 1024
FD FlashROM FDO~FD8191 8192
SFD register special purpos8FDO~SF3999 2 6000
Fs [oPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
ID" 6 modulé
Expansionrmodulg e é 1600

ID11500° ID11599 #16expansion

modulé




ID20000 ID20099 #1 expansion

: BD~
expansiorBb ID20100° ID20199 #2 expansion 200
BD~
expansiorED :5;0000 ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu e é 1600
QD11500° QD11599 #16 expansion
o7 modulé
Q QD20000 QD20099 #1 expansion
: BD~
expansioBD | o000 OD20199  #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
Sequencélock
SE'Vlinsc'[‘ructionWAlT SEMO~-SEM 27 128
XDC series PLC soft components list:
Range Points
Name
241/0 321/0 481/0 | 60I/0O | 24 | 32 | 48 | 60
X Inputpoints X0~X15 | X0~X21 | XO0~X33 | X0~X43| 14 18 | 28 | 36
Y Outputpoints | YO~Y11 | YO~Y15| YO~Y23 |YO~Y27| 10 | 14 | 20 | 24
X10000 X10077 #1expansion
modulé
X | Inputpointg 3 é é 1024
X11700° X11777 #16expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700° Y11777 #16 expansion
modulé
. a4 X20000 X20077 #1 expansiorBD”
X | InpUtpoInts™ | o6100° x20177 #2 expansiorBD" 128
. ,|Y20000 Y20077 #1 expansiorBD™
Y | OUIPULPOINGS 56160 v20177 42 expansiorBD” 128
X Inputpoints > [X30000 X30077 #1 expansiorED” 64
Y | Outputpoints ® Y30000 Y30077 #1 expansiorED” 64
M M0~M69999 70000
HM | Internalrelay HM0~HM11999 * 12000
SM special purpos&M0~SM4999 2 5000
S Flow S0~5999 8000




HS HSO~HD99'* 1000
T T0~T4999 5000
HT Timer HTO~HT1999 ! 2000
ET precise timeETO~ET® 40
C C0~C4999 5000
HC Counter HCO~HC1999 * 2000
HSC high speed countétSCO~HSCS3 40
D D0~D69999 70000
HD . HDO~HD24999 * 25000
SD Dataregister special purpos&D0~SD1999 5000
HSD special purposelSDO~HS[1023 2 1024
FD FlashROM FDO~FD8191 8192
SFD register special purpos8FDO~SF3999 2 6000
Fg [pecialsecret FSO-F27 48
register
Main body IDO~ID99 100
ID10000 ID10MP9 #1 expansion
: modulé
ID"6 ID11500° ID11599 #16expansion
modulé
. ID20000 ID20099 #1 expansiorBD~
expansioBD 50100 1020199 #2 expansiorBD” 200
expansioreED [ID30000 ID30099 #1 expansioreED™ 100
Main body QD0-~QD99 100
QD10000 QD109 #1 expansion
. modulé
QD11500° QD11599 #16 expansion
QD' modulé
QD20000 QD20099 #1 expansion
. BD~
expansiorBD | o0100° QD20199 #2 expansion 200
BD~
expansiorED 2330000 QD30099 #1 expansion 100
Special coil of
sem>equencalock SEMO~SEM 27 128

instructionWAIT




XD5E series PLC soft components list:

ID11500° ID11599 #16expansion

modulé

Range Points
Name
301/0 601/0 30 60
X Inputpoints X0~X17 X0~X43 16 36
Y | Outputpoints Y0~Y15 YO0~Y27 14 24
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 1024
X11700° X11777 #16expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700° Y11777 #16 expansion
modulé
. a4 [X20000 X20077 #1expansiorBD”
X | Inputpoints™ 1 >4100° X20177 #2 expansiorBD" 128
.4, |Y20000 Y20077 #1 expansiorBD™
Y| OUIPULROINtS™™ 56100 ¥20177 #2 expansiorBD” 128
X Inputpoints > [X30000 X30077 #1 expansiorED” 64
Y | Outputpoints ® [Y30000 Y30077 #1 expansiorED” 64
M M0~M69999 70000
HM | Internalrelay HMO0~HM11999 * 12000
SM special purpos&M0~SM4999 2 5000
S Flow S0~§999 8000
HS HSO~H®99'! 1000
T T0~T4999 5000
HT Timer HTO~HT1999 * 2000
ET precise timeETO~ET® 40
C C0~C4999 5000
HC Counter HCO~HC1999 * 2000
HSC high speed countétSCO~HSCS 40
D D0~D69999 70000
HD _ HDO~HD24999 * 25000
sp| Dataregister special purpos8D0~SDI999 5000
HSD special purposelSDO~HS[1023 2 1024
FD FlashROM FDO~FD8191 8192
SFD register special purpos8FDO~SF3999 2 6000
Fs [oPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
ID" 6 modulé
Expansionrmodulg e é 1600




ID20000 ID20099 #1 expansion
BD~

expansiorBb ID20100° ID20199 #2 expansion 200
BD~
expansiorED :5;0000 ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu e é 1600
QD11500° QD11599 #16 expansion
o7 modulé
Q QD20000 QD20099 #1 expansion
: BD~
expansioBD | o000 OD20199  #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
Sequencélock
SE'Vlinsc'[‘ructionWAlT SEMO~-SEM 27 128
XDME series PLC soft components list:
Range Points
Name
601/0 60
X Inputpoints X0~X43 36
Y Outputpoints YO~Y27 24
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 1024
X11700° X11777 #16expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700° Y11777 #16 expansion
modulé
a4 X20000 X20077 #1 expansiorBD”
X | Inputpoints™ 1 »4100" x20177 #2 expansiorBD" 128
., |Y20000 Y20077 #1 expansiorBD™
Y| OUtPULROINtS ™ o 6100 ¥20177 #2 expansiorBD” 128
X Inputpoints > [X30000 X30077 #1 expansiorED™ 64
Y | Outputpoints ® [Y30000 Y30077 #1 expansiorED™ 64
M M0~M69999 70000
HM | Internalrelay HM0~HM11999 * 12000
SM special purpos&M0O~SM4999 2 5000




S Flow S0~§999 8000
HS HSO~H®99'! 1000
T T0~T4999 5000
HT Timer HTO~HT1999 * 2000
ET precise timeETO~ET® 40
C C0~C4999 5000
HC Counter HCO~HC1999 * 2000
HSC high speed countétSCO~HSCS3 40
D D0~D69999 70000
HD _ HDO~HD24999 * 25000
sp| Dataregister special purpos8D0~SDI999 5000
HSD special purposelSDO~HS[1023 2 1024
FD FlashROM FDO~FD8191 8192
SFD register special purpos8FD0O~SF3999 2 6000
Fs [SPecialsecret FSO~F@7 48
register
Main body IDO~ID99 100
ID10000 ID100©9 #1 expansion
modulé
Expansionrmodulg é é 1600
ID11500° ID11599 #16expansion
D" modulé
ID20000 ID20099 #1 expansion
. BD~
expansioBD | 0100 1D20199 #2 expansion 200
BD~
expansiorED :5[)[5910000 ID30099 #1 expansion 100
Main body QD0-~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu é é 1600
QD11500° QD11599 #16 expansion
§ 7 modulé
QD QD20000 QD20099 #1 expansion
. BD~
expansiorBD {00100 QD20199 #2 expansion 200
BD~
expansiorED 2330000 QD30099 #1 expansion 100
Special coil of
semcduencelock SEMO~SEM 27 128

instructionWAIT




XL1, XL3 series PLC soft components list:

N Range Points
ame 161/0 16
X Inputpoints X0~X7 8
Y Outputpoints YO~Y7 8
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 640
X11100° X11177 #l0expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 640
Y11100° Y11177 #10 expansion
modulé
.4 |X20000 X20077 #1expansiorBD”
X | INPUtpoints = 1y »1100° x20177 #2 expansiorBD" 128
. 4,4 1Y20000 Y20077 #1 expansiorBD”
Y| OUtPUtPOINtS ™ \ o 0100" v20177  #2 expansiorBD” 128
X Inputpoints ® |X30000 X30077 #1 expansiorED” 64
Y | Outputpoints ® |Y30000 Y30077 #1 expansiorED™ 64
M MO0~M7999 8000
HM | Internalrelay HMO~HM959' * 960
SM special purpos8M0~SM2047 2 2048
S Flow S0~S1023 1024
HS HSO0~HS127* 128
T TO~T575 576
HT Timer HTO~HT95'* 96
ET precise timeETO~ET31 32
C C0~C575 576
HC Counter HCO~HC95? 96
HSC high speed countétSCO~HSC31 32
D D0~D7999 8000
HD , HDO~HD999 * 1000
SD Dataregister special purpos&D0~S[2047 2048
HSD special purposelSDO~HSD499? 500
FD FlashROM FDO~FD6119 5120
SFD register special purpos8FDO~SF[1999 2 2000
S Specialsecret FSO~FQ7 48

register




Main body

IDO~ID99

100

ID10000 ID100®9 #1 expansion
modulé

Expansionmodule e é 1000
ID10900° ID10999 #10expansion
D" 6 modulé
ID20000 ID20099 #1 expansion
: BD~
expansioBD | 50100 1D20199 #2 expansion 200
BD~
expansiorED :5?3?:0000 ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu é é 1000
QD10900° QD10999 #10expansion
QD' modulé
QD20000 QD20099 #1 expansion
: BD~
expansioBD | o000° QD20199  #2 expansion 200
BD~
expansiorED 2330000 QD30099 #1 expansion 100
Special coil of
Sequenceblock _
SEIVIinstructionWAIT SEMO~SEM31 32
XL5, XL5E, XLME series PLC soft components list:
Range Points
Name
321/0 32
X Inputpoints X0~X17 16
Y Outputpoints YO~Y17 16
X10000 X10077 #1lexpansion
, modulé
X | Inputpoints 3 é é 1024
X11700 X11777 #16 expansion
modulé
Y10000 Y10077 #1lexpansion
’ modulé
Y | Outputpoints 3 é é 1024
Y11700 Y11777 #16 expansion
modulé
. a4 |X20000 X20077 #1lexpansiorBD™
h 4
X | INPULPOINtS ™ | 56100 X20177 #2 expansiorBD” 192




Y20000 Y20077 #1lexpansiorBD™

4
Y| OUtpUtPoINts Iy 61600 v20177  #2 expansiorBD” 192
X Inputpoints > |X30000 X30077 #1 expansiorED” 64
Y | Outputpoints® [Y30000 Y30077 #1 expansiorED” 64
M M0~M69999 70000
HM | Internalrelay HMO~HM11999 * 12000
SM special purpos8M0~SM49992 5000
S Flow S0~S7999 8000
HS HS0~HS999%? 1000
T T0~T4999 5000
HT Timer HTO~HT19991 2000
ET precise timeETO~ET39 40
C C0~C4999 5000
HC Counter HCO~HC19991 2000
HSC high speed countétSCO~HSC39 40
D D0~D69999 70000
HD . HDO~HD249991 25000
sp| Dataregister special purpos&DO~SD4999 5000
HSD special purposeiISDO~HSD10232 1024
FD FlashROM FDO~FD8&91 8192
SFD register special purpos8FD0O~SFD599% 6000
Fs [Pecialsecret FSO~Fg7 48

register
Main body IDO~ID99 100
ID10000 ID10099 #1expansion
modulé
Expansionmodule é é 1600
ID11500 ID11599 #16 expansion
D" modulé
ID20000 ID20099 #1 expansion
. BD~
expansioBD 0100 1D20199 #2 expansion 200
BD~
expansiorED :5[)[5910000 ID30099 #1 expansion 100
Main body QDO~QD99 100
QD10000 QD10099 #1expansion
modulé
Expansion modu e é 1600
QD11500 QD11599 #16 expansion
. modulé
QD QD20000 QD20099 #1 expansion
. BD~
expansioBD |y o0100 OD20199  #2 expansion 200
BD~
expansiorED QD30000 QD30099 #1 expansion 100

ED”




Special coil of
Sequencélock

SEM instructionWAIT

SEMO~SEM127 128

n 1:5 & Memory area is the default power outage holding area (Note: XD/XL series PLC
power outage holding area can not be modified).

n 2: Special use (nepowerdownmaintenance) 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.

n 3: 1/0 address assignmdiactal) of the extended module, which can be used as
intermediate relay when tlextensiormodule is not connected. (XL1/XD1/XD2 does not
support extension modules, XD3/XL3 can expand up to 10 at the same time,
XD5/XDM/XDC/XD5E/XDME/XL5/XL5E/XLME can expand up to 16 at the same time)

n 4: Extended BD I/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,series does not support extended BD)

n 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)

n 6: Analog input soft component address, can be used asaayxdgister when not

connected to extended equipment.

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

n 8: The range of soft components mentioned almtee valid range of PLC in-XIET
communication mode. IMODBUS communication mode, some relays can not read and
write. The specific sable range is shown in chapée?-3.

24 | nput/ out put relays (X, Y)

Number List

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

_ Range Points
Series| Nam
16 1/0 321/0 16 32
XD1 X X0~X7 X0~X17 8 16
Y YO~Y7 YO~Y17 8 16




_ Range Points
Serieg Name
16 1/0 241/0 321/0 481/0 601/0 |16|24|32(48(60
§B§ X | X0~X7 | X0~X15 | X0~X21 | X0~X33 | X0~x43 | 8 |14|18|28|36
XD5| Y YO~Y7 | YO~Y11l | YO~Y15 | YO~Y23 | YO~Y27 | 8|10/14|20(|24
Seried Nam Range Points
) ' 241/0 321/0 601/0 24 | 32 | 60
XDM X X0~X15 X0~X21 X0~X43 14 | 18 | 36
Y YO~Y11 Y0~Y15 YO~Y27 10 | 14 | 24
_ Range Points
Serieg Name
241/0 321/0 481/0 601/0 24 | 32| 48 |60
XDC X X0~X15 X0~X21 X0~X33 X0~X43 | 14|18| 28 |36
Y YO~Y11 Y0~Y15 Y0~Y23 YO~Y27 | 10| 14| 20 |24
. Range Points
Seried Nam
301/0 601/0 30 60
X X0~X17 X0~X43 16 36
e Y Y0~Y15 YO~Y27 14 24
. Range Points
SeriegNam
601/0 60
X X0~X43 36
DR Y YO0~Y27 24
. Range Points
Seried Nam
161/0 16
XL1 X X0~X7 8
XL3 | Y YO~Y7 8
. Range Points
Seried Nam
321/0 32
ALS | x X0~X17 16
XL5E
XLME| Y YO~Y17 16




Function

XD/XL series
PLC
CPU unit

A leuiia1 Indino

ndu| reubis reusarxg
X [eulwia] induj
Indingeubis reuloix3

Input Relay X

PLC input teminals are used to recive the external sigha.input relays areptocoupler to
connect PLC and input terminals

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

OutputRelayY

PLC output terminals can be used to send signals to external loads. InsideiRL@, 0t r el ay 6 s
external out put contactors (i nclcanmectwith r el ay ¢
output terminals

The output relays which are not connected witternal devices can be seemed to fast

internal relays

Execution Order

m : m
x = = XD3 series @) ®) Py
ol 3 > c c @
o S ° PLC =l g 3
= 3 CPU unit = 3 n
n =y 8 =3 g g — c:;;' > «%)
Q 3 Q Program 2 3 S
3 =1 @ o = )
L o > |processArea > 3 O
S = 5 5 < 5
S ® S

Input processing
Before PLC executing the program, read every inpatr mi nal 6 s ON/ OFF st atus
area.



When the program is runningven the input changed, the content in tipgiimmage area will

not change until the next scanning period coming.

Output processing

After runningall 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.

Theoutputcontacors will delay the action according to the output soft components reponse.

25 Auxi IRledrayy HM,) SM

Number List

The auxiliary relay$n XD/XL series PLC are all in decimal forplease see the following
table:

. Range
=il NENE Normal Poweroff holding Special
XD1 MO~M7999 HMO0-HM959 SMO0~SM2047
XD2 MO~M7999 HMO0-HM959 SMO0~SM2047
XD3 MO~M7999 HMO0-HM959 SM0~SM2047
XD5 MO0~M69999 HMO0-HM 11999 SM0~SM4999
XDM MO0~M69999 HMO0-HM 11999 SM0~SM4999
XDC MO0~M69999 HMO0-HM 11999 SMO0~SM4999
XD5E M MO~M69999 HMO0-HM 11999 SMO0~SM4999
XDME MO0~M69999 HMO0-HM 11999 SM0~SM4999
XL1 MO~M7999 HMO0-HM959 SM0~SM2047
XL3 MO~M7999 HMO0-HM959 SM0~SM2047
XL5 M0~M69999 HMO0-HM 11999 SMO0~SM4999
XL5E M0~M69999 HMO0-HM 11999 SMO0~SM4999
XLME M0~M69999 HMO0-HM 11999 SM0~SM4999

In PLC, auxiliaryrelaya r e used f r eque nstcdilisamdthhe gutpaty pe of r e
relay. They are driven by soft components in PLC;
Auxiliary relays Mand HMhave countless normally ON/OFF contactors. They can be used

freel vy, but this type of contactors canét driv
f For common wuse

Thistype of auxiliary relays can be used only as normal auxiliary relayst power supply

suddenly shut dowduring the runing, the relays will be off

Common usage relays candét be used for power of
T For Powfef 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 caaot be modified;

Power off retentive relays are usually used to memory the status before gtopvénethen

when power the PLC on again, the status can run again;



For Special Usage
Special relayaresome relays which are defined with special megsr functions, start
from SMO.
There are twdunctionsfor special relaydijrst is used to drig the coil, the other type fer
special running.
E.g.: SM2is the initial pulse, activates only at the moment of start
SM34i s dAal l out put disabledo
Speci al auxiliary relays canbd6t be used as norm

Note: The range of soft componentgentioned above is the valid range of PLC inXhHET

communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe2-3.

26 St atus ,ReHSay (S

Address List

Statusrelays addressed XD/XL series PLCare in form of decimal, the address are shown
below:

. Range
e D Normal Power-off holding
XD1 S0~S1023 HS0~HS127
XD2 S0~S1023 HS0~HS127
XD3 S0~S1023 HS0~HS127
XD5 S0~S7999 HS0~H®99
XDM S0~S7999 HS0~H®99
XDC S0~S7999 HSO~H®99
XD5E S S0~S7999 HSO~H®99
XDME S0~S7999 HSO0~H®99
XL1 S0~S1023 HS0~HS127
XL3 S0~S1023 HS0~HS127
XL5 S0~S7999 HSO~H®99
XL5E S0~S7999 HSO~H®99
XLME S0~S7999 HSO0~H®99
Function

Status relays S and HS are very import in ladder program; they are used together with
instruction ASTLO in the flow. The fl ow can ma
f For common wuse
After shut off the PLC powef relays will be OFF
T For PoRet edffve Use
HSrelays can keep the ON/OFF stagwen PLC power is off



The status relays also have countless finor mal |
freely in the program

Note: The range of soft components mentioned above is the valid cARieC in theX-NET

communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe2-3.

27 Ti meyr KWT

Address List

The timer addressed XD/XL series PLCare in the fom of decimal; please see the

following table:

Series| Name REME . —
Normal Poweroff holding Precisetimer
XD1 TO~T575 HTO~HT95 ETO~ET31
XD2 TO~T575 HTO~HT95 ETO~ET31
XD3 TO~T575 HTO~HT95 ETO~ET31
XD5 T0~T4999 HTO~HT1999 ETO~ET39
XDM T0~T4999 HTO~HT1999 ETO~ET39
XDC T T0~T4999 HTO~HT1999 ETO~ET39
XD5E| HT T0~T4999 HTO~HT1999 ETO~ET39
XDME| ET T0~T4999 HTO~HT1999 ETO~ET39
XL1 TO~T575 HTO~HT95 ETO~ET31
XL3 TO~T575 HTO~HT95 ETO~ET31
XL5 T0~T4999 HTO~HT1999 ETO~ET39
XL5E T0~T4999 HTO~HT1999 ETO~ET39
XLME T0~T4999 HTO0~HT1999 ETO~ET39
Function

The timers accumulate the 1ms, 10m%riidpulse, the output contactor activates when the
accumulation reaches the set value;
TMR instructionis for commortimers.The set value can lm®nstant (K)or data register

(D).

Normal type




X0
—F— TMR [ To [ K200 | K10

TO YO
[ |

~

(
[ \

2s
X0 i

YO

Accumulation type

XCH TMR_A‘ HTO ‘ K2000 ‘ K10

H'I"O
I

YO

tl t2,, t1+t2=20s

Appoint the set value

1. Instruction format

(s» (= ()
—— TMR | TO | K200 | KI0 |

(s (=) ()
% TMR_A ‘ TO ‘ K2000 | K10 |

Reset the timer and output:

CY
’—1 }—{ RST ‘ TO ‘

SI timer (TO, HT10)
S2 set time (such as100)

If X0 is ON, then TO
accumulate 10ms pulse based
on the current value; when th
accumulation value reaches tt
set value K200, the time
outputactivates. |.e. the outpu
activates 2s latetf X0 is OFF
the timer resets, the outpt
resets;

If X0 is ON, HTO accumulates th
10ms pulse based on the curre
value. Wherthe accumudtion value
reaches the set value KZ)Othe

timer outputactivates.

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

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

(Not accumulation)

(Accumulation)



S3 time unit K18 1ms K106 10ms K1006 100m9

Poweroff not retentive, not accumulation
(1) Time unit islms set time is K100, the real time is 1ms *100=0.1s

|| MOV K100 DO

} TMR TO DO K1

X0
}—{ TMR TO K100 K1

Set valuds constant K set value is register D
(2) Time unitis 10ms, set time is K10, the real time is 10ms*10=0.1s

X1
—H—{ MOV K10 DO ‘

X0 X0
}—{ TMR TO K10 K10 4{}—{ TMR TO DO K10 ‘

Set value is constant K set value is register D
(3) Time unitis 100ms, set time is K1, the real time is 100ms*1=0.1s

X1
—H—{ MOV K1 DO ‘

X0 X0
}—{ TMR TO K1 K100 4{}—{ TMR TO DO K100 ‘

Set value is constant K set value is register D

Poweroff 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
}—{ K1 — Kl
Set value is constant K set value is register D
(2) Time unitis 10ms, set time is K10, the real time is 10ms*10=0.1s

X1

—H—{ MOV K10 DO ‘
X0 X0
}—‘ v E_;;Kloo 10 —H—{ TMR_A HTO DO K10 ‘

Set value is constant K set value is register D
(3) Time unitis 100ms, set time is K1, the real time is 100ms*1=0.1s

X1
—H—{ MOV K1 DO ‘
X0
}—{ TMR_A HTO K1 K100 _
= K100

Set value is constant K set value is register D




Notes

(1) The timer hasumulative, norcumulative, 1ms, 10ms and 100ms, so it can be
distinguished by instructions; that is to say, the same timer can be used as either cumulative or
norrcumulative, and its time base unit is also specified by instructions as 1ms, 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 downloadedRb@hehe

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 Actualvalue

1mstimer 0.001 32.76%

10mstimer 1" 32,767 0.01 327.6%

100mstimer 0.1 3276.5
Time value

The time value is stored in register TD. The working mode of timer TO~T575 and HTO~HT95
are 16bits 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 TO DO ‘
X0

}—{ MOV TDO DO ‘

The two instructions are the sam#n the first instruction, TO is seemed to TDO.

Application

Output delay

YO

(
M LH TMR | T2 | K200 K10 | vyo T2

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

Twinkle




HL# TMR | T2 | K10 K10

YO

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

Note: The range of soft components mentioned above is the valid range of PLCKNIEE
communication mode. lthe MODBUS communication mode, some relays can not read and

)

HXOHT/L{ TMR | T1 [ K20 K10 |
; X0 |

YO

T1 T2 T1

k
K

write. The specifizisable range is shown in chapbe2-3.

2-8 Counter HHC C

Number list

The counter addresseSXD/XL series PLCare in decimal; please see the following table for

details:

Series | Name Range

Normal Poweroff holding High speed counter
XD1 C0~C55B HCO0~HC95 HSCO0~HSC3
XD2 CO0~C55 HCO~HC95 HSCO~HSC3
XD3 C0~C55B HCO0~HC95 HSCO0~HSC3
XD5 C0~C4999 HCO~HC1999 HSCO~HSCS
XDM C0~C4999 HC0~HC1999 HSCO~HSCS3
XDC C C0~4999 HC0~HC1999 HSCO~HSCS
XD5E HC C0~C4999 HCO~HC1999 HSCO~HSCS
XDME | HSC C0~C4999 HCO0~HC1999 HSCO0~HSC3
XL1 C0~C55h HCO~HC95 HSCO~HSC3
XL3 C0~C55b HCO0~HC95 HSCO~HSC3
XL5 C0~4999 HCO~HC1999 HSCO0~HSC3
XL5E C0~C4999 HCO~HC1999 HSCO~HSCS
XLME C0~C4999 HCO~HC1999 HSCO~HSCS

The counter range:

Counter type Explanation
16/32bits up/down| CO~C575 HCO~HC9532-bits counter occupies two registers, the
counter counter address must be even number)
High speed HSCO~HSC30(HSCO,HSC2...HSC3(each counter occupies two,
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 or 32 bits count up/down mode. The mode is appointed
by the instructionWhich means the same counter can be used-bi& &6 32bit. The
increment/subtraitin 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 0~32,767 -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
Count value change when reaching
the max or min value
Keep the state for count

The value will not change when reachi
the max or min value

Output up Reset for count down
Reset Run RSTinstruction, the counter and output will be reset
Present count 16:bit 32.bit

value register

Function

The soft component will appoint the type of counter: common counter or joffrretentive
counter.

16-bit common counter angbweroff retentive counter

The set value range of 46t countup counter i&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 valilebe reset. The poweff
retentive counter value will be kept.

X10
ETIEY
AlM CNT ‘ co ‘ K10 ‘

CO YO
)

ThecounterCOincreases one when the X11 drives ond&hen 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 poweff retentive counter

The set value range of 3t countup/down counter is K+2,147,483,648-X147,483,647
(decimal). The count direction is set through instruction.

X3

—H—{ RST HCO
X4

—H—{ DCNT_D HCO K-5
HCO YO0

[ () j

Common count up counter poweroff retentive count
down counter
If X3 is ON, the counter and output will be reset.
For poweroff retentive counter, the presarunter value, output state will be kept after
power supply is off.
32-bit counte can be seemed to -2t register.

Counter set value

The set value contains two conditions:di6and 32bit. The counter types include common
counter (C) and powenff retentive counter (HC).

Count instruction:

16-bit couner.

G &

‘ K200 ‘ Count up

% CNT \
(s (=)
—— oNTD [ c1 | K100 | count dowr

32-bit counter:

S

1 DONT | co | Kkaiooo | Countup

———— DONT.D | C2 |K-41100 | Count dowr

Reset instruction:
16-bit counter:

(s1)
’H% RST | co |

32-bit counter:

S

’H%‘ DRST ‘ co ‘




S1: counter (such as CO, HC10)
S2 counter set value (such i§400)
The counter is
set through instruction.

16-bit counter (common, count up)
é set value is constantlK

di ff

X1
}—{ CNT Q@ K5

16-bit counter (powenff retentive, count up)
é set value is constantlK

X1
}—{ CNT H@ K5

16-bit counter (common, count down)
é set value is constantiK

X1
}—{ CNT.D @ K-5

er ent -bitand3bitXge. Thetype i€ s .

é set value is registér

] MOV K5 DO

HXF{

X0 ‘

CNT CO DO ‘

é set value is registér

X0
] MOV K5 DO ‘

X1
— }—{ CNT HQ@ DO ‘

é set value is registér

X0
— MOV K-5 DO ‘

X1
—H—{ CNT D @ DO ‘

16-bit counter (powebff retentive, count down)

& set value is constantiK

X1
}—{ CNT_D HO® K-5 ‘

32-bit counter (common, count up)
é set value is constantiK

X1
}—{ DCNT ©0 K43100

32-bit counter poweroff retentive count up)
é set value is constantiK

X1
}—{ DCNT HCO K43100

32-bit counter (common, count down)
é set value is constantiK

—

|

é set value is registér

X0
— MOV K-5 DO ‘

X1
— }—{ CNT_D HOQ DO ‘

é set value is registér

X0
—

X1
—H—{ DCNT @ DO ‘

DMOV K43100 DO ‘

é set value is registér

X0

DMOV K43100 DO ‘

X1

DCNT HQ DO ‘

é set value isegisteri

They



X0
—H—{ DMOV K-43100 DO ‘

X1 X1
}—{ DCNT_D CO K-43100 DCNTD @ DO ‘

32-bit counter (powenff retentive, count down)
é set value is constantiK é set value is registér

X0
—H—{ DMOV K-43100 DO ‘
X1 X1

}—{ DCNT_D HCO K-43100 DCNT D H® DO ‘

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

Counter K setting range | Actualsetting 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-bé 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 counteill remain unchanged.

The counter counting mode is a6 linear decreasing mode37680). When the counter
counting value CD decreases to the minimum vak82K768 will stop counting and the state
of the counter remains unchanged.

The counter couing mode is 3ait 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 become2Kl47,483,648. When the counter
counting value decreases to the minimum edt2,147,483,648 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
F—— MOV CO DO }—‘ MOV CDO DO

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

X0
}—{ CNT CO K1000

The highest frequency that this instruction can caairglated to the selection of filter
parameters and the scanning period of PLC. A-sfgred counter is recommended when the



input frequency exceeds 25Hz. Highmber counter must use HSE$C30 and
corresponding hardware wiring.

SMO
}—{ CNT HSQ@ KB888888

High-speed counter, when SMO is on, HSCO counts the pulse signal of input terminal XO.
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 processéat. Bthe details in chapter 5.

Note: The range of soft components mentioned above is the valid range of PLCK#NIEE

communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe2-3.

29 Data regigter (D, HD

Address list

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

Series | Name Range
Normal Power-off Special Specialpower
holding off holding
XD1 D0~D7999 HDO~HD999 | SDO~S[2047| HSDO~HSD499
XD2 D0~D7999 HDO~HD999 | SDO~S[2047| HSDO~HSD499
XD3 D0~D7999 HDO~HD999 | SDO~S[2047| HSDO~HSD499
D0~D59999
XD5 Or HDO~HD24999 | SDO~SDP1999 | HSDO~HS1023
D0~D69999
XDM D0~D69999 | HDO~HD24999 | SDO~SD4999 | HSDO~HS 023
XDC D D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM023
XD5E D0~D69999 | HDO~HD24999 | SDO~SDB1999 | HSDO~HSM023
XDME D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM 023
XL1 D0~D7999 HDO~HD999 | SDO~S[2047| HSDO~HSD499
XL3 D0~D7999 HDO~HD999 | SDO~S[2047| HSDO~HSD499
XL5 D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM 023
XL5E D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM023
XLME D0~D69999 | HDO~HD24999 | SDO~SD4999 | HSDO~HSM 023

Note: For XD5 firmware versiol3.5.3 and above, data register D ranges from DO to
D69999;XD5 firmware versio of V3.5.2 and below, and data register D ranges from DO to
D59999.



Structure

Data register isised to storéata;it includes 16 bits(the higheset bit is sign hitid 32 bits.
(32 bits contains two regist the highest bit is sign bit

16 bits

16-bits register range 82,768 ~ +32,767
Read and write the register data through instruction or other device such as HMI.
DO 16-bits

0/ 1/0/0/0/0/1/0/0/11/0/0/0]0|0
blu\L ko

Sign bit
0: positive 1: negative

32 bits

32 bits value is consisted of tveontinuougegisters. The range 12147483648 ~
2147483647For example: (D1 DO) D1 is high 16 bits, DO is low 16 bits.

For 32 bits register, if the low dfits are appointed, such as DO, then D1 will be the high 16
bits automatically. The address of low-hifs register must be even number.

" ool o[ 1[o[ o loldl oo 0% o/1/d o0 0\;\ 0l0/1/1/d o[ 0f0 oﬁ o
ggi;nibit ?

0: positive 1: negative

Function

f Normal type
When write a new value in the register, the former value will be covered.
When PLC changes froRUN to STOP or STOP to RUN, the value in the register will be
cleared.

T Retentive type
When PLCchangedrom RUN to STOP or power off, the valuethre register will be
retained.
The retentive register range cannot be changed.



1T 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 appendor the special register address and function.
T 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+Dm].
The offset value only can be set asdgister.

—<S|\TA}2—{ mov | ko | po H

HMT;{ mov | ks | po H
SMo

H%;{ MOV ‘ D10[DO] ‘ D100 }

YO[DO]

( )}
v )

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

Example

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

WD
—i— wOv | K10 | D0 | When MO is ONwrite 100 into DO.(16 bits value)

—i—{ pmov | xam | Do | When M1 is ON, write 41100 into D11,D10 (32bits value

Data transfer

MO
HH MoV ‘ Do ‘ D10 ‘ When MO is ON, transfer the value of D10 to DO

Read the timer and counter

MO
—— Mov | c10 | Do | When MO is ON, move the value of CIDO.




As the set value of timer and counter

X0 When X0 is ON, T10 starts to workD will set ON when
}—‘TMR_A‘TO‘DO‘DZ‘ , _ _ o
DO value is equal to timer value, time unit is D2.

X1
CNT ‘HCO‘ D4 ‘

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

Note: The range of soft components
communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range ishown in chaptes-2-3.

2-9-T Word consi st of bits

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

X0 YO
1

—~
~

X1
[y —

X2
[y —

X3
(RS
X4
YA
X5
(P
X6
(R
X7

4”7

X10
e

L L L D I L I
EACACACRERCAL

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

DX0 KO YO
—= (




2-9-2 Of f set

Application 1:
When MO is ONthe output from Y1 to Y7 will be ON one by ori20 is offset addres$f.
there are many outppbints, M can replace Y.

application

SM2
| | MOV K7 D4000 \—

MO  SM13 YO[DO]

—| Il ( R )
| INC DO —

DO D4000

> | | MOV KL DO —

YO[DO]

( S )

Application 2:

WhenMO is ON, readhe ID10®O value every second and store in the register starting from
D4000 (amounts is 50 registers). DO is offset address.

MO SM13
— | il [ MOV 1D10000 D400gDO] |-
o INC -
DOHKSO | MOV K1 DO -
2210Fl ash register (FD, SFD, FS)

The FLASH registers of XD/XL series PLC are all addressed in decimal sy&tenserial
numbers are shown in the corresponding table.

Series | Name Range
FLASH user data FLASH system Passwordead
register data register protectionFLASH
register

XD1 FDO~FD5119 SFDO~SF1999 FSO~F&7
XD2 FDO~FD5119 SFDO~SF1999 FSO~F&7
XD3 FD FDO~FD6119 SFD0O~SF1999 FSO~F&7
XD5 SFD FDO~FD8191 SFD0~SFD5999 FSO~F&7
XDM FS FDO~FD&191 SFDO~SFD5999 FSO~F&7
XDC FDO~FD891 SFDO~SFD5999 FSO~F&7
XD5E FDO~FD891 SFDO~SFD5999 FSO~F&7




X[é'v' FDO~FDa91 SFDO~SFD5999 FSO~FQ7
XL1 FDO~FD5119 SFDO-SFI1999 FSO-Fg7
XL3 FDO~FD5119 SFDO~SFI1999 FSO-F27
XL5 FDO~FD8L91 SFDO-SFD5999 FSO-F7

XL5E FDO~FD8L91 SFDO-SFD5999 FSO-F7

XLME FDO~FD&L91 SFDO~SFD5999 FSO-FR7
Function

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

T FLASH Syat&mgbater (SFD)
Used tostore system parameters delable tanaintain the data whgmower off.
The storage area is a system parameter block, and users can not modify it at will.

T Password Read Protection FLASH Register (FS)
A part of the FlashROM registés 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 cam et 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 ead.
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 drilng condition is namally open/closed coil, thiestruction 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 timsensuming. Frequent writing will cause perraan

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 des 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 transmissiorctigiris 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 transmittingadgtash

registers, it is not recommended to use coils such as SMO and SM2 as direct driving



conditions. It is suggested that the transmission instructionscogited after the PLC power
onfor a period of time.

2-11 Constant

Data process

XD/XL series PLC has the following 5 number systems.
T DEC: DECI MAL NUMBER
The preset number of counter and timer ( constant K)
The number of Auxiliary relay MHIM; timer T,HT; counter CHC; state S, HS; register D,
HD.
Set as the operand value and actionppliad instruction (constant K)

T HEX: HEXADECI MAL NUMBER
Set as the operand value and actioapylied instruction (constant)H

T BI N: Bl NARY NUMBER
Inside the PLC, allhe numbers will be processedidimary. But when monitoring on the
device, all the imary will be transformed into HEX or DEC.

T OCT: OCTAL NUMBER
XD/XL series PLC I/O relays aie octal Such asX0-7,X10-1 7 , X&Q-77].

1T BCD: Bl NARY CODE DECI MAL
BCD usest bits binary number to represeatgcimal number-®. BCD can be used in 7
segmats LED and BCD output digital switch

T Other numbers ( float number)
XD/XL series PLC can calculate high precisilmaf numbers. It is calculated in binary
numbers, and display otecimal numbers.

Display

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

T 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 &ablnstruction.

T Constant H
H is used to display hex numbers. Hideans decimalumber 10. It is used to set operand
value of applied instruction.

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

2-12Programming principle

SignP andl

P isthe program sigfor condition and subprogram jump.

| is the program sigifor interruption (external interruption, timer interruption, high speed
counter interruption, precisetiment er r upti oné) .

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

Series Sign Address
XD, XL P P0~P9999
Range
Model | Name E_xf[ernalinterruption . _ .
Input Rising L . Timer interruption
. . . Falling interruption
terminal  |interruption
XD1-16 X2 10000 10001 There are 20 timer
XD2-16 X3 10100 10101 interruptions. From
XD3-16 | X4 10200 10201 l 40** to |
XD5-16 X5 10300 10301 means the timef timer
XL1-16 X6 10400 10401 interruption, the unit ig
Aerile X7 10500 10501 ms.
Range
Model Name Exte_:rnalinterruptior_l _ _ _
Input Rising Falling Timer interruption
terminal |interruption |interruption
XD1-32 X2 10000 10001
XD2-24/32/48/60 X3 10100 10101
XD3-24/32/48/60 X4 10200 10201 :
There are 2@imer
WDl erai elell X5 10300 10301 interruptions. From
XDM X6 10400 10401 1 40** to |
;((BgE ! X7 10500 10501 means the timeof time
ey X10 10600 10601 | interruption, the unit is
- X11 10700 10701 ms.
XLEE X12 10800 10801
XLME X13 10900 10901




Sign P

P is usually used ifiow; it is usedtogethemith CJ (condition jump)CALL (call
subprogran etc.
Condition Jump CJ

M8002

4} ooV, K100 15(?0 If coil X0 is ON, jump to thgorogram
after P1,;
If the coil X0 is not ON, do not execute

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

M0
i o ) progran
1000 20000 OFF

M8170

ki -

Call the subprogrartCALL)

X0
_— CALL P10 |+
— | | If X0 is ON, jump to the

. @ sulprogram

S If the coil is not ON, run the

FEND original program;

F10 After executing the syivogram,

return to the main program;
— T@
>
:

The subprogram will start from Pn afidish with SRET.CALL Pn is used to call the
subprogramn is a integer in the range of 0 to 9999.

ure iy

welboidns

Sign |

Tag | is usually used in interruption, including external intdroup time interruption etc. It
often works togethewith IRET (interruption return)El (enable interruptionPDl (disable
interruption);

T External interruption
Accept the input signal from the special input terminalsaffectedby 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 agssential priority disposal in sequence control, or used in short time pulse control.



T Time interruption
Execute the interruption subroutine at egphcified interruption loop tien Use this
interruption in the control whicls different fromP L C 6 s tioo gyee; a

1T Actsequencienput/ output relays and response de
Input
Before PLC executing the program, read all the impetr mi nal 6 s tOthe/intageF st at us
area. In the process of executing the program, even the input changed, theircdinéeinfout
image area will not change. Howevertlie next scan cycle, the changes will be read.

Output

Once all the instructionsnd transfers the ON/OFF status of output Y image area to the

output lockmemory area. This will be the actual outputhef PLC. Theoutputcontacbrs

wi || act according to the deviceds response de
When usébatch inputoutputmode the drive time and operation cycle of input filter and

output device will alsshowresponse delay.

T Not accept nagnaw input pul se si
PLCbs input ON/OFF time should be Il onger than
response delay 10ms, loop time is 1T0nken ON/OFF time needs 20 ms separately. So, up
to 1, 000(20+20=25Hz i nput pul s e Bu,this éonhditiineuldfpe improgesl s e d
when use PLCO6s speci al f(such asthighsspeedecoudt,impu pl i ed i n
interruption, input filter adjustment)

f Dual "oduaglutacii ®n

Input process As shown in the lefinap, please
X0=ON _X1=OFF consider the casef using the sameoil
_’;0 e = Y0 at many positions:
; E.g. X0=0ON, X1=0OFF
YO0 The first YO: X0is ON, is image area is
—F—— ovur vt ON, output Y1is also ON.
X1 The second YQas input X is OFF, the
—iF—— our Y0 image areds OFF.
So, the actual output is: ¥OFF,
Output process Y1= ON.
YO0=OFF Y1=ON

When executing dual output (use dual coil), after one is act in priority



3 Basi ¢c Program I nstruc
This chapter introducebe basic instructions and their functions.
3T Basic I nstructions List
XD, XL series support all the basitstructions:
Mnemonic | Function Format and Device grhapt
LD Initial logical operation MO 32
contact type NO !
(normally open) ‘
LDD Read the status from the XQ 3-6
contact directly 7‘ D| @
LDI Initial logical operation Mo 32
contact type NC i W
(normally closed)
LDDI Read the normally close 3-6
contact directly 7% QW
LDP Initial logical operation MO 35
Rising edge pulse T —
LDF Initial logical operation MO 35
Falling /trailing edge i o
pulse
AND Serial connection of NO MO 3-3
(normally open) contactg [ O—‘
ANDD Read the status from the 3-6
contact directly 7‘ %ﬁ) C
ANI Serial connection of NC MO 3-3
(normally closed) A
contacts
ANDDI Read the normally close 3-6
contact directly 7‘ %ﬁ
ANDP Serial connection of Mo 35
rising edge pulse i Q—{
ANDF Serial connection of Mo | 35
falling/trailing edge T Q
pulse
OR Parallel connection of 34
"
NO (normally open) Mﬂ Q
contacts
ORD Read the status from the¢ | | | 3-6
contact directly %xo
D




ORI

Parallel connection of
NC (normally closed)
contacts

ORDI

Read the normally close
contact directly

3-6

ORP

Parallel connection of
rising edge pulse

35

ORF

Parallel connection of
falling/trailing edge
pulse

35

ANB

Serial connection of
multiply parallel circuits

3-8

ORB

Parallel connection of
multiply parallel circuits

—
—
e

3-7

ouT

Final logic operation
type coil drive

32

OuTD

Output to the contact
directly

3-6

SET

Set a bit device
permanently ON

3-12

RST

Reset a bit device
permanently OFF

312

CNT

16-bit nonpoweroff
retentive incremental
count

[CNT] co [ K8 H

3-13

CNT_D

16-bit poweroff
retentive decremented
count

[oNT D[ Heo | K8 |

3-13

DCNT

32-bit non-poweroff
retentiveincremental
count

[DCNT] C0 | K8 H

3-13

DCNT_D

32-bit poweroff
retentive decremented
count

[DCNT_D[ HCO | K8 |

3-13

PLS

Turn on a scan cycle
when rising edge

311

PLF

Turn on a scan cycle
when falling edge

311

MCS

Connect the public serig
contacts

MCR

Clear thepublic serial
contacts

39




ALT The status of the

assigned device is FT% AT | Mo H
inverted on every
operation of the
instruction

TMR Non-poweroff holdin
timerp 9 —{ }—{ TMR ‘ To K10 | K100

TMR_A Poweroff holding timer
- g —{ }—{ TMR_A ‘ HTO | K10 | K100

END Force the current END 3-15
program scan to end

GROUP | Group 3-15

GROUPE | Group End 3-16

GROUPE

3-10

314

H 3-14
=

32[LD] , [LDI] , [OUT]

Mnemonic and Function

Mnemonic Function Format and Operands
LD Initial logic operation Mo
(positive) contact type NO ‘
(Normally Open)
Operands:
X,Y,M,HM,SM,S,HS, T ,HT,C,HC,Dn.m
LDI Initial logic operation Mo
(negative) contact type NC = ©i
(Normally Closed)
Devices
X,Y,M,HM,SM,S ,HS, T ,HT,C,HC,Dn.m
ouT Final logic operation type | | Yo >
(OUT) drive coil
Operands:
X,Y,M,HM,SM,S ,HS,T,HT,C,HC,Dn.m
Statement
T Connect the LD and LDI instructions directly

be used at the branch start.
f OUT instruction can drive the output relays,



But this iGnshhea ucstadnf ccrant he i nput rel ays
Program
P w100 >— LD X0
X1 OUT Y100
3 (M1203 >— LDI X1
TMR TO K10 K100 OUT M1203
( ] TMR TO K10 K100
TO LD TO
— @ OuUT VY1
33 AND] , [ ANI ]
Mnemonic and Function
Mnemonic | Function Format and Operands
AND Normal open MO
(and) contactor in series | Q
OperandX,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
ANI Normal close MO
(and contactor in series | 1= Q
reverse)
OperandX,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Statements
T Use ANBNBodnneceonodosmicnt sEmeres i s no | imit
seri dhhey can be used for many ti mes.

T Use

theogram bel ow:
out put
out put

ouT

f

or

instructiaochlicfabd dbowght @bthenncekbmpl e
OB.T Ma@&d raocwdec a@aPpae®t| drhgeg as
orderé&i saocbimectt foThehmesasdr if-ad | oawnnec:H
ti mes.

S

[



Program

X2 M1
S SO
Y2 X3

M2

3-4.[ OR[] ORI ]

Mnemonic and Function

LD X2
AND M1
OouT Y2
LD Y2
ANl X3
OouT M2
AND T1
OouT Y3

Mnemonic | Function Format and Operands
OR Parallel connection |
(OR) of NO (Normally j"o S
Open) contactors
Operand: X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m
ORI Parallelconnection | |
(OR of NC (Normally | | M9
reverse) Closed) contactors
Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Statements
T Use the OR and ORI i nstructions for parall el
that contains more than one contactor connect
use ORB instruction, which wil!l be described
T OR and OfRrM ons t tal & i nstructi on step, parall el
i nst rsutcetpi oinmbterfaodwecedrhere is no | imit for the

Program




* ¥ D—
X6
—
M1
o
Y6 M4 X7
f Chaoo D>—
M12
—
M13
4”7
Relationship with ANB

LD ANB LD
Il L

—(:]—{H e
—

4{}7

UL anerans

4“7

OR
\\ After ANB

35[ LDP] , [ LDF]

Mnemonic and Function

LD X5

OR X6
OR M11
ouT Y6
LDI Y6
AND M4
OR M12
ANI X7
OR M13

ouT M100

The parallel connection with OR, ORI
instructions should connect with LD,
LDl instructions in principle. But behinc
the ANB instructi
LD or LDl instruction.

, [ ANDP] ,

Mnemonic | Function Format and Operands
LDP Initial logical operatiorRising MO
(LoaD edge pulse I
Pulse)
X,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m
LDF Initial logical operation MO
(LoaD Falling/trailing edge pulse ’—H QW
Falling
pulse)
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.nm|
ANDP Serial connection of Rising edg MO
(AND Pulse) | pulse ’—H—H O—‘
X,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m
ANDF Serial connection of MO
Falling/trailing edge pulse ’HHL Q_‘

[ ANDF ]



(AND
Falling X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
pulse)
ORP Parallel connection of Rising
(OR Pulse) | edge pulse o
g
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
ORF Parallel connection of
(OR Falling | Falling/trailing edge pulse M*ﬂ
pulse) I
X,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.mm
Statements

LDP, ANDP, ORP will be ON for one scanning period when the signal rising pulse is coming

(OFFA ON)

LDF, ANDF, ORF will be ON for one scanning period when the signal falling pulse is
coming (ONy OFF)

Program

1 M13 LDP X5
Xﬂ ORP X6
ouT M13
SI\{IO >;(;7 M15 LD M8000
ANDP X7
OouT M15
36.[ LDD] , [ LDDI ] , [ ANDD] “, OQUANDDI ]

Mnemonic and Function

Mnemonic | Function Format and Operands
LDD Read the status from X0
the contact directly _| ° ’—Q
Devices X
LDDI Read the normally X0
closed contact directly _/M—Q
Devices X
ANDD Read the status from

the contact directly

- o—— >

Devices X




ANDDI Read the normally x0
closed contact directly _| M

Devices X
ORD Read the status from |} >
the contact directly 0
_|D|_
Devices X
ORDI Read the normally |} >
closed contact directly XO:
Devices X
OUTD Output to the contact C0N
directly ~ 0
Devices Y
Statement

The function of LDD ANDD, ORD instructions are similar toD, AND, OR; LDDI,
ANDDI, ORDI instructions are simildo LDI, ANDI, ORI; but if the operand is X, theDD,
ANDD, ORD commands read the s@rirom the terminals directly.

OUTD and QJT are output instructions. OUTD will output immediately whie@ condition
is satisfied needn't waifor the next scan cycle.

Program
=0 2 ¥l LDD X0
| i C 2 LDDI X2
3?‘5'1 ORD X2
i ANB
OUTD YO
37.] ORB]
Mnemonic and Function
Mnemonic Function Format and Devices

ORB Parallel connedhe |:<|—|:|—(:)—1
(OR Block) | serial circuits b

Devices none




Statements

Two or more contaats is called "serial block". If parallel connect the serial block, use LD,
LDI at the branch stagoint, use ORB at thbranch end point

As the ANB instructionan ORB instruction is an independent instructidrich is not
associated with angoft compoent

There are no limitfor parallelc i r cquantitys/i@en using ORB for every circuit.

Program

{1y Y10

‘“‘HSerial connect
the bloclk

Recommended good programmangthad 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
outr Y10 OUT Y10
38 ANB]
Mnemonic and Function
Mnemonic | Function Format and Devices
ANB Serial :TE
(And connection of
Block) parallel 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

circuit

"
ME instruction before ANB
OB instruction after AHE

™ Parallel

LD X0
OR X1
LD X2
AND X3
LDI X4
AND X5
ORB

OR X6
ANB

OR X7
ouT Y20

39.[ MCS] , [ MCR]
Mnemonic and Function
Mnemonic | Function Format and Devices
MCS The start of
(Master new bus line —
[
control)
Device§ None
MCR Reset the bus @ @ @
(Master line HH R ‘ 00 ‘ X0 ‘ Xt ‘ X2 ‘ 10 ‘ V1 ‘
control
Reset) Devices None
Statements
T After the execution of (aDLNMO&se hot mau @toii e, atf |
the MCS instructi oettl®ins MCOR tihnes torruicgtiinoanl rbeu s
T MCSMCR instructions should use in pair.



T The boanhdetisM@SMCR i ns thbredu oMeGEREMCSR i nstructions

The imestel increase with the us$hgadvefs ME
Wheenxecuting MCR instirasdct bewvel gméback to

T When use flow program, bus iln nteh enasnanges nfelnd w.c o
the fl,owtemlusst go back to the main bus Iline.

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

Program

i x2 LD X1
MCS
| Ml M3
— T ¥ — LD X2
bjﬂ ouT Y0
S LD M1

MCS
LD M3
ouT Y1
LD M2
ouT Y2
MCR
MCR
310 ALT]
Mnemonic and Function
Mnemonic Function Format and Devices
ALT Alternate the coil |
(Alternate) L AT [ mo
Coil:
X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

Statements

The status of theoil is reversed after using ALT (Obhangedo OFF, OFFchangego ON).



Program

M100 ‘ LDP M100
L ALT ‘ MO % ALT MO
LD MO
Mo ouT YO
! @' LDI MO
MO ouT Y1
o YL o

311 PLS] , [PLF]

Mnemonic and Function

Mnemonic | Function Format and Devices
PLS Turn on a scatr
(Rising cycle when rﬁ% PLS \ Y0 }—‘
Pulse) Rising edge
Operand:
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
PLF Turn on a scar
(Falling cycle when b PF | Yo
Pulse) Fallingedge
Operand:
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Statements

For using PLS instruction: soft compent Y and M will act during ongcanning period after

the drive is ON.
For using PLF instructiorsoft compment Y and M willact during onescanning period after

the drive is OFF.

Program




on% PLs | Mo |
HMF{ SeT | vo |-
HXF{ PLF | M1 | LD X1
[ Ret [ vo

312 [ SETRST]

Mnemonic and Function

Mnemonic | Function Format and Devices
SET Set a bit
(Set) device ] setT | vo |
permanently perand:
ON X,Y,M,HM,SM,S ,HS, T ,HT,C,HC,Dn.m
RST Reset a bit
(Reset) device b RsT | vo |
permanently perand:
OFF ,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m

Statements

In the following program, Y®vill keep ON even X10 turns OFF after turning ON. YO will

not ON even X11 turns OFF after turning ON. This isshee to S and M.

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 comipaitarOUT.



Program

X1 YO
i (s}
X1 YO
—it (R)
M50
X1
| (s)
M50
4)({\1 ( R )
3 \ Vi
X1 S0
4 (s)
S0
X1
| (R)
X1
—(é—{TMR T250 K10 K10 |
X1 T250
— (R)

X10 ﬁ

X11

YO

LD X10
SET YO
LD X11
RST YO
LD X12
SET M50
LD X13
RST M50
LD X14
SET SO
LD X15
RST SO
LD X16
TMR T250 K10
LD X17
RST T250

3130CNOOCNT OB DCNOOIDCNT OBDRSDf or

counter s

Mnemonic and Function

K10

t

count coil

Mnemonic Function Format and devices
CNT 16 bits nan poweroff retentive
Output increase count, the drive of cou } | [CNT] CO | K8 }—{
coil
Operand: K, D
CNT_D 16 bits poweroff retentive
Output decrease count, the drive of } | [CNT D[ HCO | K8 H

Operand: K, D

h e



DCNT 32 bits non poweroff retentive

| T [DCNT] CO | K8 H

Output increase count, the drive of coy |

coil Operand: K, D
DCNT_D 32bits poweroff retentive } | [DENT D] HCO| K8 H
Output decrease count, the drive of

count coil Operand: K, D
RST Reset the output coll, clear the | | I
Reset current count value |

Operand: C, HC, HSC

Internal counter
programming

X10
&
X11

—F————1 cNT | co | K10 |+

Cco YO

CO increase counts the X11 OFF
to ON times. When CO reaches
K10, CO will become OFF to ON.
When X11 becomes OFF to ON,
the CO current value will keep
increasing, and the CO coil will
still be ON. When X10 is ON,
reset the CO coil.

Poweroff retentive counter will keep the current value and counter coil status when the

power is off.

High speed counter programming

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

M1
R Ell -l o

I b
by -

Increase count the OFF @N 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.




314 TR] [ TAMRor ti mer s

Mnemonic and Function

Mnemonic | Function Format and devices

TMR Non poweroff retentivel00ms

output timer, the drive of coil }—{ |—| E | ™ | K10 |KIDDH
operandK, D

TMR Non poweroff retentive 10ms

output timer, the drive of coil ] v [ 10 [ ka0 [ ka0 |-
operandK, D

TMR Non poweroff retentive 1ms

output timer, the drive of coil — }—{ MR ‘ o ‘ K10 ‘ K1 F
operandK, D

TMR_A Poweroff retentive 100ms timer

output the drive of coil }_{ | — | p— | — |1-:mu}-‘
operand: K, D

TMR_A Poweroff retentive 10ms timer,

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

TMR_A Poweroff retentive 1ms timer,

output the drive of coill H }—{ TMR_A ‘ HTO ‘ K10 ‘ K1 %
operandC, HC, HSC

Internal timer programming

timing. When TO reaches K10
TO coil is ON. Then TO
continues timing. When M1 is

N - ON, reset the TO.

4‘M0 VR ‘ o ‘Klo‘ Klo% When MO is ON, TO starts to
TO

1 YO

Poweroff retentive timer will keep the current value and counter coil status when the power
is off.



3-1 5[.END]

Mnemonic and Function

Mnemonic | Function Format and Deviceés None

END Force the END |
(END) current ’_:
{)c:oegnr 3 m scan Devices None

Statements

Input dizpo=zal

Stepon LD I
ool

oz oUT W

END

L~ Nop

WOF

HMOP

!
HOP

Chat pat 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

wondt be execut ed. I f thereds notekthelendi nst ruct i
step and then repeats executing the program from step 0.

When debug, insert END in each program segment
Then, after confirm the correction of precedin

Besides, théirst execution of RUN begins with END instruction.
When executing END instruction, refresh monitor timer. (Check if scan cycle is a long timer.)



3-16[ GROUP]

Mnemonic and Function

[ GROUPE]

Mnemonic | Function Format and Device
GROUP GROUP GROUP
Devices None
GROUPE | GROUP END GROUPE
Devices None
Statements

GROUP and GROUPE should used in pairs.
GROUP and GROUPE don't have practitaaningthey are used to optimize the program
structure. So, add or dgé these instructions doesiifeat the program's running;

The using method of GROUP and GROUPE is similar with flow instructions; enter GROUP

instruction at the beginning of group pamier GROUPE instruction at the end of group patrt.

GROUP

(]
| |
I

MO KT i) I—

AR
| |

T
 —

GROUPE

317 .

< I

Programmi ng

Contactor structure and steps

Even in the sequencial control circuit with the sdumetion,

Generally, GROUP and GROUPE

instruction can be programmed according
to the group's function. Meantime, the
programmed instructions can be FOLDE!
or UNFOLDED. To a redundant project,

these two instruabins are quite useful.

not es

itos al so

avai

the program andhorten the prograsteps according to the contarst étructure. General
progranming principle is (a) write the circuit with many serial contacts on the; tiig write
the circuit with many parallel contaxes in the left.

Programds

executing

sequence

Handle the sequencial control progrand dyrom top to babmO and From left to righ®

abl

e



Sequencial control instructioméso encode following this procedure

Dual out put dual coil 6s activation and the sol
I f carry on coil 6s dual out put ( duesthctiomoi | ) i n
is prior.

Dual out put (dual coil) doesndt go against the

complicate, please modify the program as in the following example.
X0 X2 X0 X2
AT S T
S X3 X4
—f
X3 X4
e

X0 X2
T

X3 X4
T M1 >—

There are other methods.g. jump instrudgbns or flow instructions.



4 Applied

| nstruct.i

In this chapter,

4-T Appl i ed

we desciXD,XeserepPLC.i ed i

Ishs st ucti on

Mnemonic | Function Ladder chart Chapter
ProgramFlow
CJ Condition jump b c3 | n 431
CALL Call subroutine }H % CALL \ Pn 4-3-2
SRET Subroutine return 4-3-2
STL Flow start 4-3-3
STLE Flow end 4-3-3
Open the assigned flow|
SET close the current flow | | ser [ s 433
Open the assigned flow|
ST not close the current — % ST \ Sn 4-3-3
flow
FOR Start a FORNEXT loop | —i——— FOrR | s 4-3-4
NEXT Er(l)(:) of a FORNEXT 4.3-4
FEND Main program END 4-35
Program END
END END 4'3'5
Data Compare
LD LD activates if(S1) = oo o <
g = 4-4-1
(s — |
LD LD activates if(S1) > 5 - <
- 4-4-1
(s — |
LD LD activates if(S1) =< S o <
. 4-4-1
(CZI _ — |
LD, | }_([)Sgctlvates if(S1) % ) ‘ o < 441
LD LD activates if(S1) O s o -
. , = 4-4-1
(s ’ — |
LD LD activates if(S1) O o = o <
“ , = 4-4-1
s — |
AND AND activates if(S1) | AND sl s
. - ) 4-4-2
e e [ [

oOns

nstruct.



AND, ,(ASNZ)D act?vates ?f(Sl)q HH AND> ‘ s1 ‘ - ‘ 4-4-2
AND, ,(ASNZ)D actfvates Tf(Sl)" HH AND< ‘ s ‘ - ‘ 4-4-2
AND, | '(ASNZ)D actfvates ?f(Sl) I\ i Jawe | s | = | 4-4-2
AND, | '(A\SNZ)D actfvates ff(Sl)C') A< | s | s | 4-4-2
AND, |, '(ASNZ)D a(':tlvates' if(S1) O i Jaw [ s | = | 4-4-2
OR (OSR;)actfvates T(SJ), [ or | s | = | 4-4.3
OR (OSR;)actfvates f(SJ)‘ % oR ‘ o ‘ = ‘ 4-4-3
OR E)SF\;)actfvates f(S])" % oR ‘ a1 ‘ < ‘ 4-4-3
OR | E)SF\;)actfvates f(S]) I\ {or. | s | = | 4.4.3
OR | (C;F;)actTvates T(SDC,) for=] u | = 443
OR . (OSR;)actlvates i{S1) O % oOR = ‘ s ‘ P ‘ 4-4-3
Data Move
CMP Compare the data ——cwp| st | s | D] 4-5-1
Compare the data in
ZCP certa?n area }HH zep | s |2 | s | b |452
MOV Move ~bmov | s | D | 4-5-3
BMOV Block move ~BMov | s | D | n| 4-5-4
PMOV | Transfer the Data block| | PMov| s | D | n | 4-5-5
Multi-point t
FMOV movgpomsrepea i FvMov | s | D n| 456
EMOV Float number move }—H—‘ EMOV| s | D | 4-5-7
FWRT Flash ROM written —H—‘ FWRT‘ S ‘ D ‘ 4-5-8
MSET Zone set b MSET| 31 | 2 | 4-5-9
ZRST Zone reset —H—‘ ZRST‘ st ‘ %) ‘ 4-5-10
Swap the high and low
SWAP | byte o 4511
XCH Exchange two values }HH on ‘ o1 ‘ - ‘ 4.5-12
Data Operation
ADD Addition }HH ADD | st | &2 | D | 4-6-1
SuB Subtraction s s [= ] D 4-6-2
MUL Multiplication }_{}_4 MUL ‘ Sl‘ P ‘ b ‘ 4-6-3




Division

DIV —i—{ov [ s [s]bo | 4-6-4
NG Increment }H n e
DEC Decrement }H n 4-6-5
MEAN | Mean - MEAN| s | D | n | 4-6-6
WAND Word And i |wanp | si| =2 | D] 4-6-7
WOR Word OR }—H—' wor| si | = [ b | 4.6-7
WXOR | Word exD3lusive OR | —i— WxoR | st | &2 | D | 4-6-7
CML Compliment —i— cm| s | D | 4-6-8
NEG Negative }H n 4-6-9
Data Shift

SHL Arithmetic Shift Left }—H—‘ SHL‘ D ‘ n ‘ 4-7-1
SHR Arithmetic Shift Right | —— sHr| D | n | 47-1
LSL Logic shift left }HH LSL‘ 5 ‘ . ‘ 4.7-2
LSR Logic shift right }HH LSR‘ 5 ‘ " ‘ 4-7-2
ROL Rotation shift left }HH ROL‘ 5 ‘ ; ‘ 4-7-3
ROR Rotation shift right }HH ROR‘ S ‘ - ‘ 473
SFTL Bit shift left }—H—' SFIL| s| b | n | n2||474
SFTR Bit shift right i sFR| s o [m [ ||475
WSEL Word shift left }HH WSEL ‘ s ‘ 5 ‘ o ‘ i ‘ 476
wsFr | Word shiftright o wse [ s o [m[we] |477
— ConVertSingIe word integer

WTD icncig\égts to double worg }HH wo| s | D | 4-8-1
N e RS
DFLT t302flbc;218t I&?r%er convers }—H—‘ pFLT | s | D | 482
FLTD | o st pornt | (o] s [0 | 452
INT :;I%ageeomtconverts to }HH w5 o | 4.8-3
BIN BCD converts to binary }HH BIN‘ . ‘ > ‘ 4.8-4
BCD Binary converts to BCD 485

RECIIE




ASCI Hex. converts to ASCII | [——{ asci| s [ o | n | 4-8-6
ASCII converts to Hex.

HEX }HH HEX‘ s ‘ D ‘ n ‘ 4-8-7
DECO Coding }HH DECO‘ s‘ D ‘ n ‘ 4-8-8
ENCO High bit coding }HH ENCO| s | D | n | 4-8-9
ENCOL Low bit coding }HH ENCOL‘ S ‘ D ‘ n ‘ 4-8-10
GRY Binary to Gray code }—H—'GRY‘ s ‘ S ‘ 4-8-11
GBIN Gray code to binary }—H—‘GBIN‘ s ‘ S ‘ 4-8-12
Float Point Operation

ECMP Float compare }—H—' EcMp | s1| s2 | D | 4-9-1
EZCP Float Zone compare }HH Ezcp| si| s2 | b1 | b2 | 4-9-2
EADD Float Add }HH EADD | s1| s2 | D | 4-9-3
ESUB Float Subtract }HH — ‘ 31\ - ‘ S ‘ 4.9-4
EMUL Float Multiplication }HH ewoL | 1] %2 | 0| 495
EDIV Float division }HH - ‘ 51\ - ‘ 5 ‘ 4-9-6
ESOR Float Square Root }HH zsor] 5 [ 0 | 4-9-7
SIN Sine o {sn][s] o] 4-9-8
Ccos Cosine }—H—' cos| s | b | 4-9-9
TAN Tangent ] s [ b 4-9-10
ASIN FloatSine }HH ASIN‘ S ‘ S ‘ 4911
ACOS FloatCosine }HH ACOS‘ s ‘ 5 ‘ 4-9-12
ATAN Float Tangent —H—'ATAN‘ S‘ S ‘ 4-9-13
Clock Operation

TRD Read RTC data L n 4-10-1
TWR Write RTC data 4-10-2




4-2 Reading Met hod of Applied I nstruct

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

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

Operands
Operands| Function Data Type
S1 Specify thedata or registeaddress 16 bits/32 bits, BIN
S2 Specify the data or registexddress 16 bits/32 bits, BIN
D Specify the register to store the stgsult 16 bits/32 bits, BIN

Suitable Soft Components

Operand System Constant| Module
Word D' | FD| 1o | e | DX | DY | pm* | Dt | KH ID | QD

S1 0 |0 |0 o 0 |6 |0 0 o

S2 0 [0 |0 0 0 |6 |0 o o

D 0 |0 |0 0 0 |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. Sincludes Sand HS. T
includes T and HT. C includes C and HC.

Description

<16 bits instruction>

y OO

- ADD ‘ D10 ‘ D12 ‘ D14 ‘ (D10~ (D12)¥ (D14)

<32 bits instruction>

y ONONO

- DADD ‘ D10 ‘ D12 ‘ D14 ‘ (D11D10~ (D13D12V (D15D14

Two source data make binary addition andrésilt 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 B)<-3.



| f t he

resul t of aflagaetd. Itthelreauiteeeds 823,763 (16ids 0 |, t
operation or 2,147,483,648 (32 bits operatjpthe carry flag actsréfer to the next page). If

the result gceeds323,768 (16 bits operatipor -2,147,483,64832 bits operatio) the

borrow flag act¢Refer to the next page)

When carry on 32 bits operatidow 16 bitsof 32-bit registerare assigned, the register

address close to the low 16 bits register will be assigned to high 16 bitbifrégister.

Even number is recommended for the lowbit6 register address.

Thesource and object can bameregister address.

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

Related flag

Flag Name Function
ON: the calculate resui$ 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 ov82767(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, Xkeries PLC is a single word (16 bit) data register, single word
data onlyoccupy ongegister which isised to single worihstruction. Theprocess range is
decimali 327,68~327,670r hex0000~FFFF.

Single word object instruction D(NUM)
| Instruction | D(NUM) | ¢

Double word (32 bif) occupytwo datar e gi st ers; the two r dhpei stersod
process range is: decimall4,748,364,8~214,748,364,7 or H&3000000~FFFFFFFF.

Double word object instruction ~ D(NUM+1) D(NUM)

| Instruction | pivum) | ¢ | Object | Object |

The way to represent 32 bits instruction
Add | etter

For example:
ADD DO D2

D4

fDO before 16 bits instruction

16 bits instruction

DADD D10 D12 D14 32 bits instruction

he

t

(0]

r



n 1: It shows the flag bifollowing the instruction action.

hZ:@Source

operand which wonot

n 3 Destinate operanghich will change with instruction working

n 4:Itintroducet he i

nstructionds basi

note items and so on

change

¢ extent furwtion,

4-3 Program Fltoiwonsnstruc

Mnemonic I nstructiond6s 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 assigeflow, close the current flow (flow
jump) 4-3-3
ST Open theassigned flow, not close the current flow 4-3-3
(Open the new flow)
FOR Start of a FORNEXT loop 4-3-4
NEXT End of a FORNEXT loop 4-3-4
FEND First End 4-3-5
END Program End 4-3-5
43T Condition Jump [ CJ]
Summary

As the instruction to executgart of the programCJ shortesithe operation cycle aral/oids

usingthe dual coil

Condition Jump [CJ]

16 bits CJ 32 bits -
Execution Normally ON/OFF caoil Suitable XD, XL
condition Models

Hardware - Software -
requirement requirement

wi t h

us

Operands
Operands| Function Data Type
Pn Jump to the target (with pointer Nr.) P (P0O~P9999) | Painter's Nr.

ng

ns

W



Suitable Soft Components

Pointer
P |1

[0)

Other

Description

In the below graph, if X0 is ONump from the first step to theext step behind P6 tag. If X0
is OFF, do not execute the jumsiruction;

U In the left gaph, YO becomes toddual
coil output, but when X0=OFF, X!
activates; when X0=0ON, Xactivates

0 CJ canét jump fro
STL;
U After driving timer  TO~T575,

HTO~HT795 and HSCG-HSCJ, if
executs CJ, continueworking, the

X0

!l CJ P6

X1 Y0

| | { )

I \ 7/

X2 T246

X (R)

X3
—— F——{TMR T246 K1000 K10 |

X4
——F— MOV K3 DO |+

X0

By CJ P7 —

X5 YO0

| | ( )

11 \ ]

X6 T246

A (R) <«
4-3-2 Cal | subrouti
Summary

output activates.

U The Tag must be match when using

instruction.

ne [ CALL]

and

Subrouti

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

Subroutine Call [CALL]

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

Hardware - Software -
requirement requirement

Subroutine Return [SRET]

16 bits SRET 32 bits -
Execution - Suitable Models XD, XL
condition

Hardware - Software -

requirement

requirement

ne

r



Operands

Operands| Function Data Type
Pn Junp to the target (with pointer NoP Pointer's No
(PO~P9999)

Suitable Soft Components

Others Pointer
Pl

(0]

Description

X0
—H—{ CALL

P10 ‘

Jeiboid urepy

‘.

FEND

P10

aunnoigns

SRET

END

If XO= ON, execute the call instruction and jump to PAfder 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 wbprogram, all the timer, OUT, PLS, PbFthe main programwill 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 cahiplete
scan period.

Subprogram executing diagram:



X0

Y—| — CALL P10 —
1 —

>
—n—o
>

 / FEND —
—C > 7 -
 e—
*f—n—o

 e—

Y SRET —

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 writéhe 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 progrdhb&/iused in many
places, make the program in subprogram and call it.

433 Fl ow [[SEIT,] ,[ STLE]

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
Hardware - Software -
requirement requirement
Flow ends [STLE]
16 bits STLE 32 bits -
Execution - Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
operands
Operands| Function Data Type
Sn Jump to the target flow S Flow No.

3.Suitable Soft Components

Bit System
Operand ———<T 75 | T | ¢ | bam
Sn 0

*Note: M includes M, HM and SM; S includes S, HS; T includes T and HT; C includes C and
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 SO0, S1, S 2 é Pomexampmeaxecuting &16, thents, S r d e r .
After executing oSET Sxxxinstruction, the flow specified by these instructions is ON.

After executingRST Sxxxinstruction, the specified flow is OFF.

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

InflowS 0 , ST S2 open the flow S2, but donot cl ose
When flow turns from ON to be OFF, reset QUPLS, PLF, not accumulate timer etm the

flow.

ST instruction is usually usetdhen a program needs to run mdloyvs at the same time.

After executingSET Sxxx instructionand jump to the next flovthe pulse instructioria the
former flowwill be closed (including onesegment, multsegment, relative or absolute,

return to the origin)



ZET 3l

After executing SET Sklose SO,
open S1.

2T o

¢

Example

J

After executing ST S2, open S2,
not close SO

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

Program diagram:

0 start

/

~

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

v

S30 start




M2 =H
| 3]
3TL =0
0 S10
I a3
230
(S\
ITL =10
310
——{——{TKME T0 K350 K00 |-
0 11
|| a3
STLE
STL =11
311
- | [THME T1 K50 K100
T1 512
| {8
3TLE
ITL 312
312
——{——{THME T2 K50 K100
T3 11
|} {3
312
(R
STLE
STL =20
320
—— ——{TME TO0 K30 K100 |-
TO a21
] a0
STLE
STL 521
321
— 1 ——{TME T1 E50 K100 |-
T1 332
I} 3]
STLE
322
- ' ——[TME T3 El0 K100
T5 LI
Il {3
332
[STIE] ‘R
230
Mo My £s)
230 LIl
[ { R}
Mz
{ R}

3

30
——— —— TMR Té K10 K100 |+

Té
I

a30

PR
‘».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.
on M1 means the S10 branch is finished.

rn

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

rn

When boh branch S10 and S20 end, set or
S30. When S30 end, reset S30.



Example 2flow nesting. When S0 is running fomanile, S1 and S2 start to run; the running
status of S1 is kept. When SO0 is running for certain time, closes SO and force close S1 and S2.

M‘O ©
4] (s)
0
U | ZRST S0 st |
STL <0
‘S? M1
\?\ (s)
SM000
|| } TMR TO K50 K100 %
4{TMR T4 K1000 Kloo‘—
TO
i N
TO
N | TMR T3 K10 K100 | —
T3
I s =
T4 ©
W (R)
STLE
STL s1
si
|| | TMR T1 K200 K100 |
T1 s1
1 (R)
STLE
2
}TMR T2 K400 K100 F

S2

( D)
{ R)




4-3-4 [ FOR] and [ NEXT]
Summary
Loop execute the program betwde@R andNEXT 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
Operands
Operands| Function Data Type
S Programbés | oop t i M=XB |16 bits, BIN

Suitable Soft Components

Operand System Constant| Module
Word D|FD|TD|[CD|DX|DY|DV | DS | KH D | QD
S 0 0

*Notes: D includes D, HD; TD includes TBITD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

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 unlessitegram between FOR and NEXT is
executed for specified times.

Between FOR and NEXT, LDRDF 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 execbork&d30

times.

Every time if MOturns from OFF to ON and M3 is ON, [B] loop is executed535 times.

If there are many loop times, the scan cycle will be prolonged. Monitor timer error may occur,
please note this.

If NEXT is before FOR, ono NEXT, or NEXT is behind FENJEND, or FOR ad NEXT
number is not equal, an error will occur.

Between FOR~EXT, CJ nesting is not alloweBOR~NEXT must be in pairs in one STL.



It | FOR | K35 |
ﬂnl—4| FOR | K& |
4| IHC | oo | [4]
M3 [c]
i |—4| FOR | K7 |
4| IHC | Dl | [B]
WEXT

Example 1: when MO is ON, tHe6OR NEXT starts to sort the numbers in the range of D1 to
D20 from small to large. D2k ioffset value. If there are many sortings in the program,
please use C language to save the programming time and scanning time.

SM2
H {MOV‘KlQ‘DO}f
MO
| | FOR| DO [
MOV | KO | D21
SMO
' [For B0 |——
D1[D21] D2[D21]
> |[———— XCH | D1[D21]| D2[D21] —
NEXT
INEXT]
LD SM2 [ISM2 is initial ON coil
MOV K19 DO /fthe times of FOR loop
LD MO /IMO to trigger the FOR loop
MCS 1
FOR DO //Nesting FOR loop, the loop times is DO
MOV KO D21 /lthe offset starts from O
LD SMO /ISMO is always ON caoll
MCS I
FOR DO /Inesting FOR loop, the loop times is DO
LD> D1[D21] D2[D21] /lif the current data is larger than the next, it will be ON
XCH D1[D21] D2[D21] //exchange the two neighbouring data

LD SMO //M8000 is always ON coll



INC D21 /lincrease one for D21

MCR 1

NEXT //match the second FOR
MCR 1

NEXT /Imatch the first FOR

4-35 [ FEND] and [ END]
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
Operands
Operands| Function Data Type
None - -

Suitable Soft Components

None

Description

Even though [FEND] instruction represents the end of the main protgrarfunction is same
to END toprocesghe output/input, monitor the reffesf the timer, return to program step0



]

— Main program —?¥
X11,

|
}
W
LL
4% CALL \ P21 }?}
|
<
|
|
|

ﬂ Main program %

OFF

X10=

% Main program %

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 instroctfeexecute FEND
instruction; or execute FEND instruction after executing FOR instruatidrbefore

executing NEXT an error will occur.

In the condition of using many FEND instructsppleasemake program or subprogram
between the last FEND instrimm and END instruction.

4-4 Data compare function

Mnemonic | Function Chapter
LD, LD activates wheitS1) (S2) 4-4-1
LD, LD activates wheiS1) (S2) 4-4-1
LD, LD activates wheltS1) (S2) 4-4-1
LD, . LD activates wheS1)i (S2) 4-4-1
LD, | LD activates wheigS1) O(S2) 4-4-1
LD, | LD activates whegS1)O(S2) 4-4-1
AND, AND activates whel(S1) (S2) 4-4-2
AND, AND activates wheifS1) (S2) 4-4-2
AND, AND activates whei(S1) (S2) 4-4-2
AND_ AND activates wheiS 1 XS2) 4-4-2
AND, | AND activates wheigS 1 XS2) 4-4-2
AND. AND activates wheilS 1 XSQ) 4-4-2
OR OR activates whe(51) (S2) 4-4-3
OR OR activates whe(51) (S2) 4-4-3
OR OR activates whe(51) (S2) 4-4-3
OR . OR activates whe(S 1 \S2) 4-4-3




OR |,

OR activates whe(S 1 Q)

4-4-3

OR |

OR activates whe(S 1 Q)

4-4-3

44T LD Compalre [ LD
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 comparedumberaddress 16/32bits, BIN
S2 Comparand address 16/32 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
or D|FD| T | CDO|DX|DY|DW | DS | KH D [ QD
S1 60 [0 |0 0 6 |6 |© 60 |6
S2 60 [0 |0 0 6 |6 |© 60 |6

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

16 bits instruction | 32 bits Activate Condition | Not Activate Condition
instruction
LD, DLD, (S1) (S2) (S1)I (S2)
LD, DLD, (S1) (S2) (S1)0(S2)
LD, DLD. (S1) (S2) (S1)0(S2)
LD, . DLD, | (S1)I (S2) (S1), (S2)
LD, | DLD, | (S1)0(S2) (S1), (S2)
LD, DLD, | (S1)0(S2) (S1). (S2)




CONECO R
— = [ kwo | co [ Yo >
~—| . | p200 | k30 H(H seT | vi |

DLD, | K68899| C300 | M50
— | | |

Note Items

When t he sour c €6 liablsn3? bits 81) ig b thesdata id Sedmed to a
negative number.

The comparison d32 bits counteshould use2 bits instruction. If using 16 bits instruction,
the program or operation will be error.

4-4-27 SerCampa []JAND
Summary
AND: serial connedbn comparisorinstruction.

AND Compare [AND

16 bits As Below 32 bits As Below

Execution Normally ON/OFF caoil Suitable XD, XL

condition Models

Hardware - Software -

requirement requirement

Operands
Operands| Function Data Type
S1 Being compared number address 16/32bit, BIN
S2 Comparand address 16/32bit, BIN

suitablesoft components

Word Operand System Constant| Module
D|FD| T | CO|DX|DY|DM | DS | KH D | QD

S1 0 |0 |0 0 0 |06 |© 0 0

S2 0|0 |0 0 0 |06 |© 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.

Description




16 bits instruction | 32 bits Activate Condition Not Activate Condition
instruction ]

AND. DAND, (S1) (S2) (S1)i (S2)
AND, DAND, (S1). (S2) (S1)0O(S2)
AND, DAND. (S1). (S2) (S1)0(S2)
AND, DAND, | (S1)i (S2) (S1) (S2)
AND, DAND, | (S1)O(S2) (S1). (S2)
AND, DAND, (S1)0(s2) (51, (S2)

o ) (=)
] AND. ‘ K100 ‘ co

X1
o AND, ‘ K-30 ‘ DO }—{ SET ‘ Y1 ‘

X2
— DAND. ‘ K68899‘ D10 %

M4
—|

Note Items

When t he sour c €6 liablmn3? bits 81) ig b ieisseembdi td negative
number

The comparison of 32 bitountershould use2 bits instruction. If using 16 bits instruction,
the program or operation will be error.

4-4-3 Par al | el Clompare [ 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 bit,BIN
S2 Comparand address 16/32 bit,BIN




3. Suitablesoft components

Operand System Constant| Module
Word D[FD|TD |CD [DX|DY|DM | DS | KH D | QD

S1 5|6 |6 |6 |6 |6 |6 |6 |o

S2 5|06 |6 |6 |6 |6 |6 |6 |o

*Notes: D includes D, HD; TD includes TD,

DM includesDM, DHM; DS includes DS, DHS.

HTD; CD includes CD, HCD, HSCD, HSD;

Description
16 bits instruction 32 bits instruction | Activate Condition | Not Activate Condition
OR DOR (S1) (S2) (S1)I1 (S2)
OR DOR (S1), (S2) (S1)0O(S2)
OR DOR (S1). (S2) (S1)0O(S2)
OR . DOR | (S1)l (S2) (S1), (S2)
OR | DOR |, (51)0O(S2) (1), (S2)
OR . DOR | (S1)O(S2) (1), (S2)
X0
— OR | K100 | CO [———
X2 M4
| M50
% DOR ‘ D10 ‘ K 68899 }7
Note Items
When t he sour c él6 htabm3? bits bB81) ig b ieisseembditd negative
number.

The comparison of 32 bitountershould use2 bits instruction. If using 16 bits instruction,
the program or operation will be error.

Example: forbid the outputs when it reaches the certain time. lmetbes program, when the
date isJune 38, 2012, all the outputsill be disabled. The password 1234 is stored in
(D4000, D4001). When the password is correct, all the ouspeenabled.




| [ m 0 |
D2 K30 Dl Ké DOKI2Z Dd4000 K1234 SlE4
| === p #] (5)
DII}ITJ DI:ll II{IE
1= 1=
D0 K13
=]
D4000 1234 Sn34
ID=| {R)
LD SMO //SMO is always ON coil
TRD DO /lread the RTC (real time clock) value and st@0~D6
LD>= D2 K30 /'l RTC date O30
AND>= D1 K6 /' / RTC month
AND>= DO K12 /'l RTC year
LD>= D1 K7 /1 or RTC mont h
AND>= DO K12 12 /'l RTC year
ORB Ilor
OR>= DO K13 /'l RTC year O 1:
DAND<> D4000K 12 3 4 /|l and password [123
SET SM34 /Iset ON M34, all the outmaredisabled
DLD= D4000 K1234 /lpassword=1234, correct password
RST SM34 /lreset M34, all the out@mreenabled



45 Data Mpseructions

Mnemonic Function Chapter
CMP Data compare 4-5-1
ZCP Data zone compare 4-5-2
MOV Move 4-5-3
BMOV Datablock 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 4511
destinated devices argahanged

XCH Exchange two data 4-5-12

45T Data Compare [ CMP]

1. Summary

Conpare the two ata, output the result.

Data compare [CMP]

16 bits CMP 32 bits DCMP

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 (to be compared) or soft 16 bit,BIN

component

s addr ess

(@)

S Speci

fy

compar an| 16 bitBIN

D Speci

t he
component 6s address
the compare bit

fy

3. Suitable soft component

Operand System Constant| Module
Word D|[P|[TD|[co[DX[DY | DM [ DS | KH D[ QD
S1 0|0 |0 0 6 |6 |0O 0 0
S 0|0 |0© 0 60 |6 |¢o 0 0
. Operand System
Bit X[Y[M][S][T]C][bmm
D 0|06 [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
v ()
CMP ‘ D10 ‘ D20 ‘ MO ‘
MO
— D10 > D20 ON
M
— D10 = D20 ON
M2
— D10 < D20 ON

Even X0=OFF to stop CM instruction,
MO~M2 will keep the original status

Compare data(st) ants.) , show the result in three soft components startingfrom
, +1, +2: the three soft components will show the compare result.

452 Data zone compare [ ZCP]

1. Summary

Compare the current data with the data in the zone, output the result.

Data Zone compare [ZCP]

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 bit, BIN
S2 The high limit of zone 16 bit, BIN
S The current data address 16 bit, BIN
D The compare result bit




3. Suitable soft components

Operand System Constant| Module
D|FD|TD|(CD|DX|DY|DV|DS|KH D | QD
S1 0|0 |0 0 6 |6 |0 0 0
Word [’s2 5|6 |6 |6 |6 |6 |6 |0 |0
S 0|0 |0 0 6 |6 |0O 0 0
Operand System
Bit X|Y|M|S|T|C|Dum
D 0|0 |0

*Notes: D includes D, HD; Thncludes 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
&
I zcp D20 D30 DO MO
MO
—4—— D20 |>[ DO | MO ON
M1
—4+—— D20 |<[ DO |<[ D30 | M1ON
M2
— [ DO |>[ D30 | M2ON

Even X0=OFF stop ZCP instructipM0~M2
will keep theoriginal status

Compare's.) with (s1) and(s2), output the three results starting from)
, (o) 1, (o) 2:store the threesults

453. MOV [ MOV]

1. Summary

Move the specified data to the other soft components

MOV [MOV]

16 bits MOV 32 bits DMOV
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge

Hardware - Software -
requirement requirement




2. Operands

Operands| Function Data Type

S Specify the source df16hbit/32bit, BIN
code

D Specify the targetsot o mp one nt 6 s| 16 bit/32 bit, BIN
code

3. Suitable soft component

Word Operand System Constant| Module
D|F|T|CO[DX|DY|DM | DS | KH D[ QD
S 6|6 [6 [6 |6 |6 |6 6 |6 )
D 6 6 |6 6 |0 ) )

*Notes: D includes D, HD; TD includes TBITD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Move the source data to the target
When X0 is off, the data will not change

Move K10 to D10
X0 @
P% MOV ‘ K10 ‘ D10 ‘

<read the counter or timer current v&hu indirect set the timer valoe

2
—f—— mMov ki b |
X1 A0
% MOV ‘ TO ‘ D20 ‘
—|)—| TME T20 D20 KIOD |

(The current value of TOY (D20) (K10) (D20)
The same as counter D20=K10

< Move the 32bits data >

ease use DMOV when the value is 32 bits,

Pl
—— bmov | Dpo | D10 |
| pmov | Hsw | D20 |
(D1, DO) Y (D11, D10)
(the current value diSCQ Y (D21, D20)



454 Data bl ock Move [ BMOV]

1. Summary
Move the data blocko other soft component

Data block move [BMOV]
16 bits BMOV 32 bits -
Execution Normally ON/OFF call, 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 compon 16 bits, BIN; bit
address code
D Specify the target soft components address d 16 bits, BIN; bit
n Specify the move dat)]|16bits, BIN;

3. Suitable soft components

Operand System Constant| Module
Word D[FD[T[cO[DX|[DY | DV [ DS | KH D] QD
S 0|0 |0 0 60 |6 |0O 0
D 0 0 0 0 |0 0
n 0 0 0 0 0 0 0
Operand System
Bit X|Y[M[s|[T][C|Dum
S 0|0]|0
D 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 and HT; C includes C and HC.

Description

Move thesource data block to the target data block. The data quantity is n.

<word move>
. ) :
H% BMOV ‘ D5 ‘ D10 ‘ K3 ‘

D5 -— D10
D6 -— D11 n=3
D7 - D12

<bit move>



. o n
41}—{ BMOV ‘ Y5 ‘ Y10 ‘ K3 ‘

Y5 -— Y10
Y6 — Y11 n=3
Y7 -— Y12

As the following picture, when the data address overlapped, the instruction will do from 1 to
3.

X1
—H—{ BMOV ‘ D10 ‘ D9 ‘ K3 ‘
x2
—H—{ BMOV ‘ D10 ‘ D11 ‘ K3 ‘

K

D10 -— D9
k

D11 * — D10

D12 -— D11
t

D10 — D11
k

D11 -— D12
K

D12 - D13

455 Data block Move [ PMOV]

1. Summary
Move the specified data block to the otheit somponents

Data block mov[PMOV]
16 bits PMOV 32 bits -
Execution Normally ON/OFF caoil, 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 compon 16 bits, BIN; bit
address
D Specify the taget soft components address | 16 bits, BIN; bit
n Specify thedata quantity 16 bits, BIN;




3. Suitable soft components

Operand System Constant| Module
Word D|m[m™[co[bX|[Dby [ bV [ DS | KH D] QD

S 0|06 |0 0 0 0 0 0

D 0 0 0 0 0 0

n 0 0 0 0 0 0 0
Bit Operand System

X|Y|M]|S|T|C| Dum
S 00|60
D 0|0 |0

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

Description

Move the source data block to target data block, the data quantity is n

. = n
4“—{ PMOV ‘ D5 ‘ D10 ‘ K3 ‘

D5 -— D10
D6 -— D11 n=3
D7 - D12

The function of PMOV and BMOV is mostly the same, but the PMiQ¥cution speed is
faster.

PMOV finish in onescan cycle, when executing PMQO#ose all the interruptions
Mistake may happeifi thesource address and target addegesoverlapped.

456 Fill Move [ FMOV]

1. Summary
Move the specified data the other soft components

Fill Move [FMOV]

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 targt soft components address 16/32 bits, BIN;

n Specify the move dat|1632bits, BIN;

3. Suitable soft component

Word Operand System Constant| Module
FD i DX " | DS | KH D | QD

0 0

O«

O«

S
D
n

O«¢| O«¢| O« q
O¢| O«| O« 8

o
oododg
<
o o o g

O¢| O«| O« a

[¢]

O«

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HEISBCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits instruction>

X0
}—{ 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
If the set ange exceeds the target range, move to the possible range

<32 bits instruction >

. ® :
P% DFMOV‘ DO ‘ D10 ‘ K3 ‘

Move D0.D1 to D10.D11:D12.D13:D14.D15.

<16 bits Fill Move >




o]

KO

o
o
J

KO

O
-

KO

O

KO

KO

~

KO

O
al

kR e:

KO

KO

~

KO

N

KO

<32 bits Fill move>

D0Oa D1

DO D10 -
s
.
> n
.
DO D14
D1 D15 -

457 Fl oating move [ EMOV]
Summary
Move the float number to target address
Floating move [EMOV]
16 bits - 32 bits EMOV
Execution | Normally on/off, edge trigger| Suitable XD, XL
condition models
Hardware | - Software | -
Operands
Operand | Function Type
S Source soft element address 32 bits, BIN
D Destination soft element address 32 bits, BIN




Suitable soft element

Word | Operand System Constant| Module
D|FD|TD|CDO[DX|DY|DM | DS | KH D| QD
S 6 |0 6 |6 |6 6 |o
D ) 6 |0 )

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<32 bits instruction>
Binary floating Y binary floating

o OGS
}—H—{ EMOV | Do | D10 |

(D1,D0) Y (D11,D10)
X0 is ON, send the floating number from (D1, DO) to (D11, D10).
X0 i s OFF, the instruction doesnodt work

B ®
P% EMOV ‘ K500 ‘ D10 ‘

(K500 Y (D11,D10)
If constant value K, H is source soft elemengytivill be converted to floatingumber.
K500 will be converted to floatingalue.

458 Fl ashWOMt e [ FWRT]

1. Summary
Write the specified data flashRom register.

FlashROM Write [FWRT]
16 bits FWRT 32 bits DFWRT
Execution rising/falling edge Suitable Models| XD, XL
condition
Hardware - Software -
requirement requirement
2. Operands
Operands| Function Data Type
S The data write in the source or save in the sq 16 bits/32bits, BIN
element
D target soft element 16 bits/32 bits
D1 target soft element start address 16 bits/32 bits
D2 Write in data quantity 16 bits/32 bits, BIN




3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD | CD|DX|DY|DM | DS |KH ID| QD
S 0 [0 |0O o] 0 0 0 0 0
D 0
D1 0
D2 0 0 0 0 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.

Description

< Written ofsingleword >

N ®
%T}—{ FWRT ‘ DO ‘ FDO ‘ Write valuefrom DO to FDO

<Written of double worsb <Written of multiword>

X1 ) - )
PT% DFWRT\ DO \ FDO \ %ﬂ—{ FWRT ‘ DO ‘ FDO ‘ K3 ‘

Write valuefrom DO,D1to FDO,FD1 Write value from DO, D1, D2 to FDO, FDED2

n 1. FWRT instruction only camrite data into FlashRom registélashRom can keep the

data even the power supply is off. It can store the important technical parameters.

n 2: Written of FWRT needs a long time, about 150ms, so frequemitig-in is not
recommended

n 3: The written time of Fishrom is about 1,000,000 times. So we suggest using edge signal
(LDP, LDF etc.) to activate the instruction

n 4: Frequently writen will damage the FlashRom.

459 Zone set [ MSET]

Summary
Set the ®ft 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

Bit Operand System
X|Y|M[S|T[C]|Dum
D1 66|06 |[6[6 |0
D2 6|06|06 |[6[06 |0

*Notes: M includes M, HM, SM; S includes S and H¥;includes T and HT; C includes

C and HC.

Description

-
}—{ MSET ‘ M10 ‘ MlZO‘

Set the coil from M10 to M120

Set ONM10~M120

are specifiel as the same type of soft componant <
When > , will not run Zone set, but s&M409 SD409 = 2

4510Zone reset [ZRST]

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

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD

D1 0 0 0 0

D2 0 0 0 0 0
Bit Operand System

X]|Y|M]|S|[T|C]|Dnm
D1 0|0]|0 [0]|0 |0
D2 0|0]|06 [0]|]06 |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 and HS; T includes T and HT; C includes C and HC.

Description
)
- ZRST | M500 | M559 | ResetM500~M559
ZRST | DO | D100 | ResetD0~D100

Are specified as the same type of soft urits] (p1)
When(py) > only reset the specified soft urdind 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

FMOV can move 0 to these soft components: DX, DY, DM, DS, T(TD), HT(HTD), C(CD),
HC(HCD), D, HD

4-5-11 Swap the high and | ow byte [ SWAP]

1. Summary
Swap the high and low byt# specified register

High and low byte swap [SWAP]

16 bits SWAP 32 bits -
Execution Falling or rising pulse edg| 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

3. Suitable softomponents

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD
S 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.

Description
X0 =)
%m—{ SWAP | D10
D10
\ High &-bit \ Low 8-bit \
'\_/V

Exchange the high-Bit and low 8bit 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 ORalling or risingpulse is recommended to activate the
instruction.

4512 Ex ¢ h a[X ¢ &

1. Summary

Exchange the data in two soft element

Exchangg XCH]

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 bitd32 bits BIN
D2 The soft element address 16 bitg32 bits BIN




3. Suitable soft component

Word Operand System Constant| Module
D|FD|TD|(CDO|DX|DY|DVM | DS | KH D | QD

D1 0 0 0 0 |0 0

D2 0 0 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.

Description

<16 bits instruction>

FH

XCH ‘ D10 ‘ D11 ‘

Before(D10) =100 Y After (D10) =101
(D11) =101 (D11) =100

The contents of the two destination devices D1 and D2 are swapped,
When X0 is ONthe instruction will be executed in every scanning pefiadling or rising
pulse is recommended to activate the instruction.

<32 bits instruction >
»
%% DXCH ‘ D10 ‘ D20 ‘

32 bits instruction [DXCH] swaps the dword value DDQ,1 and D20, D21.

Before (D10) =100 Y after 010) =200
(D11) =1 (D11D10Q =65636 (D11) =10 11D10 =655460
(D20) =200 (D20) =100

(D21) =10 (D21D20) =655460 (D21) =1 (D21D20) =65636



4-6 Data Operation I nstructions
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]
1. Summary
Add two numbers and store the result
Add [ADD]
16 bits ADD 32 bits DADD
Execution Normal ON/OFHalling or | Suitable Models | XD, XL
condition rising pulse edge
Hardware - Software -
requirement requirement
2. Operands
Operands | Function | Data Type

Three operands

S1

Theaddoperationdataaddress

16 bit/32 bit, BIN

S2

Theaddoperationdataaddress

16 bit/32bit, BIN

D

The result address

16 bit/32bit, BIN

Two operands

D

Be Added data and result data addr

16 bit/32bit, BIN

S1

Add data address

16 bit/32bit, BIN




3. Suitable soft components

Operand System constant| Module
Word D|P|[co|[DbX|DY|[DV|[DS|KH ID [ QD

Three operands

S1 0|06 |0 0 6 [6 |06 6 |0

S2 0|6 |0 0 6 [6 |06 6 |0

D 0 0 0 60 |[¢o 0

Two operands

D 0

S1 0 |9 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Threeoperands>

. ® ®
%% ADD ‘ D10 ‘ D12 ‘ D14 ‘ (D10~ (D12 VY (D14)

Two source data do binary addition and send the resultto targetaddréss c h dat ads hi gl
bit is the sign bit, 0 stands for positive, 1 stands for negative. All calculations are algebraic
processed5+ (-8) =-3)

I f the result of a cal c udsdtiexeadn3237671L6Mik 0 , the AO0O
limit) or 214783647(32 bits limif), the carry flag actgrefer to the next pagelf the result

exaeedsi 323768 16 bits limif' ori 214748364832 bits limif, the borrow flag actgefer

to the next page

Whendoing32 bits operati on, \assignédthd devidetosedothe | ow 16 b
pr ecedi sigthetighvbitsc T avoid ID repetition, we recommend you assign

d e v § ID ® e even number

Thesource and target address can be the same. In the above example, when X0 is ON, the

instruction will ke executed in every scanning period.

<Two operands>

X0 ©
W ADD ‘ D10 ‘ D12 ‘

(D10) (D12 Y (D10)
Two source data do binary addition and send the resatidend data address Each dat ads
highest bit is the sign bit, 0 stands for positive, 1 stands for negative. All calculations are
algebraic processe(b+ (-8) =-3)
I f the result of a calculation i s(16Mitko , the A0O
limit) or 2147483647(32 bits limif), the carry flag actgrefer to the next pagelf the result




exceeds 323768 16 bits limif ori 214748364432 bits limif), the borrow flag act§efer

to the next page

When doing 32 bits oper at iigned;thewevicedkclostothe ce ds | o
preceding deviceds is the high bits. To avoid
deviceds I D to be even number.

In the above example, when X0 is ON, the instruction will be executed in every scanning

period.The rising offalling pulse edge is recommended to activate the instruction.

y G G

4m—{ ADD ‘ D10 ‘ D12 ‘ D10 ‘
. G

4m—{ ADD ‘ D10 ‘ D12 ‘

The two instructions are the same.

Related flag

Flag meaning
Flag Name Function

ON: the calculate result Bero
SM020 Zero OFF the calculate result is not zero
ON: the calculate result is oveB2768(16 bit) or
2147483648(32bit)
OFF the calculate result is less th&@&2768(16 bit) o
2147483648(32hit)
ON: the calculate result is ov82768(16 bit) or 2147483648(32bi
SM022 Carry OFF the calculate result is less than 32768(16 bit) or
2147483648(32bit)

SM021 Borrow

462 Subtraction [ SUB]

1. Summary
Two numbersdo subtractionstore the result

Subtraction [SUB]

16 bits SUB 32 hits DSuUB

Execution Normally ON/OFFrising | Suitable XD, XL

condition or falling pulse edge Models

Hardware - Software -

requirement requirement

Operands
Operands| Function | Data Type
Three operands
S1 Thesub operation da@ddress 16 bits /32 bits,BIN
S2 Thesub operation dai@address 16 bits /32 bits,BIN
D The result address 16 bits /32 bits,BIN




Two operands
D Be subtracted data and result address 16 bits /32 bits,BIN
S1 Subtract data address 16 bits /32 bits,BIN

Suitable soft component

Operand System Constant| Module
Word o FD| o | oo | DX | DY | ov* | pg | KH D | QD

Three operands

S1 0 |6 |0 0 6 |06 |0 0 0

S2 0 |6 |0 0 6 |06 |0O 0 0

D 0 0 0 0 | o 0

Two operands

D 0

S1 0 |06 0

*Notes: D includes D, HD; TD includgdd, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<Three operands>

N ® ®
%% sus | pio | D12 | D4 | (D103 (D12 YV (D14)

(Sappoint the soft unitods contentspintebtract
format of algebra. The result will be stored in the soft unit appointéd-by5-(-8)=13)

The action of each flag, treettingme t hod of 3 2 solt unitssare bothehe samé o n 6 s
with the preceding ADD instruction.
The importance is: in the preceding program, if X0 is ON, SUB operation will be executed

every scan cycle

Refer to chapter-8-1 for flag action and functions.

<Two operands>

N ®
w sua‘mo‘mz‘

(D108 (D12) Y (D10)

(sappoint the soft unitodés contents) subtract
format of algebra. The result wile stored in theoft unit appointed byp-) (5-(-8)=13)
The action of each flag, the setting method
with the preceding ADD instruction.
The importance is: in the preceding program, if X0 is ON, $p&ration will be executed
every scan cycle. Rising or falling pulse edge is recommended to activate the instruction.
Refer to chapter-8-1 for flag action and functions.

t

t

of



The relationship of the flagds actd.i

Zero flag Tero flagz
Ty
-2 -1l 00 32, TAR 1. 0.1
Al ——
Borrow flag Data’ s /’ \ Data’ s
highest highest
it is 1 /bit iz 0
Zero flag

Zero flag

3%, TéR. 0,10 2

Carry flag

Zero flag

TN
2. -1 Q 147, 453, 648 fx_‘/_i?_\tl 1 = .2, 147, 43, 6F. 0.1, 2
LN

SN

on

and

Borrow flag Carry flag

46-3 Mul ti plication [ MUL]

1. Summary

Multiply two numbers, store the result

Multiplication [MUL]

16 bits MUL 32 bits DMUL

Execution Normally ON/OFF pulse | Suitable XD, XL

condition edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands| Function Data Type
S1 Themultiplication operation dataddress 16 bits/32bits,BIN
S2 The multiplication operation data address 16 bits/32bits,BIN
D The result address 16 bits/32bits,BIN

3. Suitable soft component

Word Operand System Constant| Module
D| | D | co | DX | DY | pu* | D | KH D | QD
S1 0 [0 |0O 0 0 |06 |¢o 0 0
S2 0 [0 |0O 0 0 |06 |© 0 0
D 0 0 0 0 |6 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM:; DS includes DS, DHS.

Description

v al



<16 bits Operation>

(0 (=)
‘o BIN BIN  BIN
%% MUL ‘ DO ‘ D2 ‘ D4 ‘ (DO) I (D5, D4 )

16 bits 16 bi

The contents of the two source devicesmaudtiplied together and the result is stored at the
destination device in the foat of 32 bits. As the abowhart when(D0)=8, (D2)=9, (D5,

D4) =72.

The resultés highest (Opriedativifl3. t he symbol bit:
In the above example, when X0, the instruction will be executed in every scanning

period.

<32 bits Operation >

1 @ @ BIN BIN “ BIN
% DMUL \ DO \ D2 \ D4 \ (D1,D0) x (D3,D2) Y (D7, D6, D5, D4)

32 bits 32 bits

When use 32 bits operatigtie result is stored at 1

bits.

Even use word device, 64 bits results canot
Please change to floating value operation fordhie.

464 Di vision [ DI V]

1. Summary

Divide two numbers and store the result

Division [DIV]

16 bits DIV 32 bits DDIV

Execution Normally ON/OFF, Suitable XD, XL

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands| Function Data Type
S1 Thedivide operation dataddress 16 bits / 32 bits, BIN
S2 The divide operation datddress 16 bits /32 bits, BIN
D The result address 16 bits /32 bits, BIN

be



3. Suitable soft components

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD

S1 0|06 |0 0 0 |6 |0© 0 0

S2 0|0 |0 0 0 |0 |© 0 0

D 0 0 0 0 |©o 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits operatior

ER

&) &= ()

| o+ |

Dividend Divisor Result Remainder

BIN BIN BIN BIN
(DO0) 6 (D4 T ( @3)) Y
16 bits 16 bits 16 bits 16 bits

(s1) appoints the dividensoft component(s2) appoints the divisasoft component D-)
and the next addreappoint the soft component thfe result and the remainder.
In the above example, if inpMi0 is ON, devision operation is executed every scan cycle.

<32 bits operatior

PM T T

Dividend Divisor Result Remainder
BIN BIN BIN BIN
(D1,D0) + (D3,D2) (D5,D4) T (D7,D6)

32 bits 32 bits 32 bits 32 bits

The dividend is composed by the device appointe@ and the next one. The divisor is
composed by the device appointed B and the next one. The result and the remainder are
stored in the four sequential devices, the first one is appointy

If the value of the divisor is @he instruction will be error.

The highest bit of the result and remainder is the symbagbbéitfve: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.



465 Il ncrement [ | NC]

1. Summary
Increase or decrease thember

& Decrement

[ DEC]

Increase onfiNC]

16 bits INC 32 bits DINC
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Decrease onfOEC]
16 bits DEC 32 bits DDEC
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands

Operands| Function Data Type

D Theincrease or decrease datidress

16 bits / 32bits,BIN

3. Suitable soft components

Word Operand System

Constant| Module

D'|FD| TD'| CD | DX

DY | DM" | DS

KH D

QD

D 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.

Description

< Increment [INC]>

HXTOH{ INC ‘ DO ‘

will increase one when X0 is ON.

(DO)~ 1Y (DO)

For 16 bits operation, when +32767 increase one, it will beeB2¥%658; for 32 bits
operation, +214748364iicrease®ne is-2147483647. The flag bit wildct.

<DecrementDEC]>
X1
%H—{ DEC ‘ DO ‘

will decrease one when X1 is ON.

(DO)" 1 Y (DO)




-32767 or-2147483647 decrease one, the result will be +32r82147483647. The flag bit
will act.

466 Mean [ MEAN]
1. Summary
Get the mean value of data

Mean [MEAN]

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 Thesource datatart address 16 bits, BIN
D The mean result address 16 bits, BIN
n Thedataquantity 16 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D [FD|TD |CDO |DX|DY|[DVW | DS | KH D] QD
S 0 0 |0o 0 0 | 0o 0
D 0 0 0 0 | 0o 0
n 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

y ® ®
P% v | oo [ ono | ko ]

(bo) + (D) + (D2
3

— » (D10)

Store the mean value of source data (source sum divide by source quantity n). give the
remainder .
The n cannot larger than sofimponent quantity, otherwise there will be error.



[EWX OR]

467 Lgi c AND ,[| WANN@I]c ORJ[ WRU s, i vLeo gOR

1. Summary

Do logic AND, OR, XOR for data

Logic AND [WAND]

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]

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]

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 Theoperation dataaddress 16bit/32bit,BIN
S2 Theoperation dataddress 16bit/32bit,BIN
D The result address 16bit/32bit,BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD

S1 0 |0 |0 0 0 |6 |6 0 0

S2 0|0 |0O 0 0 |0 |¢o 0 0

D 0 0 0 0 |0o 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Logic AND >

X0
}—{ WAND

) (=)

‘ D10 ‘ D12 ‘ D14 ‘

0&0=0 0&1=0
1&0=0 1&1=1



< Logic OR >

o = =) 00r0=0 0 or 1=1
P% WOR ‘ D10 ‘ D12 ‘ D14 ‘ 10r0=1 1or1=1

< LogicWXOR >

B ® @
P% WxoR | D10 | D12 | pia | Oxor0=0 Oxorl=l

1 xor 0=1 1 xor 1=0
If use this instruction along with CML instruction, XOR N e
executed.

. ® ®
P wwor | b0 | orz | bis |
CML ‘ D14 ‘ D14 ‘

Example 1:

The 16 bits data is composed by X0~X7, and stof20in
MO

—m—{ MOV  DXO DO ‘

Transform the state of X0, X1, X2, X3 to 8421 code and store in DO.
MO

—m—{ WAND DX0 HOF DO ‘

Example 2:
Combine the low 8 bits of DO and D2 to a word.

H

WAND DO HFF D10 |-

WAND D2 HFF D12 |-

SWAP DL2 H

A I I

WOR DIO D12 D20 |

LDP X0
WAND DO HFF D10  //XOrising edge
WAND D2 HFF D12 /ILogic and, take the low 8 bits of DO and save in D10
SWAP D12 /I Logic and, take the low 8 bitsf D2 and save in D12
WOR D10 D12 D20 //swap the low 8 bits and high 8 bits of D12
/lcombine the low 8 bits of D10 and high 8 bits of D12,
and save in D20



468 Logbaover se

1. Summary

Logic converse thelata

[ CML ]

Converse [CML]

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 dataddress 16 bits/32 bits, BIN
D Result address 16 bits/32 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D|FD| T |(CDO|DX|Dy|DVM | DS | KH D [ QD
S 6 [0 [0 o 0 |6 |© 0 |06
D 0 0 0 0 [0o 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

OBC

‘ DO ‘ DYO ‘

MO
% CML
polof1]of1]o]1]o]2]o]1]o]2]o]1]0]1]

L

[[o]s]o]2]ofs]ofs]ofa]o]2]o]s]o]

Sign
bit

O=positive ~
1=negative ”

Y17 Y7 Y6 Y5 Y4

Each data bit in the source device is reve(sddY 0 , afd¥dn) to the destination device.
If use constant K in the source device, it can be auto convert to be binary.
This instruction is fit for PLC logical converse output.

< Read the converse input



R0
X1
w1
The sequential control

X2 . . .
@ @%OOO - ‘ - ‘ e ‘ instruction in the left could be

denoted by the following

X3 . .
M3 D CML instruction.
5

X17 @

469 Negative [ NEG]
1. Summary
Get the negative data

Negative [NEG]
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 sourcelataaddress 16 bits/32 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD | CD | DX| DY | DM | DS [ KH D | QD
6

0 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.

Description

vo
PT% NEG ‘ D10 ‘ (D10) +1 —» (D10)

Converse each bit of source data (1YO0O, O0Y1),
data address.

For example, the source data D10 is\#Ben MO rising edge is coming, D10 becothe.

The following twoinstructions are the same.




t hmet i

MO
it NEG oLo —
MO
it SUB KO D10 D10 |[—
47 Shift I nstructions
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-T Ari thmetic shift | eft [SHL], Ari
1. Summary
Do arithmetic shift left/right for the numbers
Arithmetic shift left [SHL]
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]
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 16bit/32bit,BIN
n Shift left or right times 16bit/32bit,BIN

c



3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD | CD|DX|DY|DM | DS |KH ID| QD
D 0 0 0 0 0 0
n 0

*Notes: D includes D, HD; TD includes TD, HTD; Gicludes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

After executing SHL oncehe lowestbit is filled with 0, the lasbit is stored in carry flag.
After executing SHR once, the highest bit is$henethe last bit is stored in carry flag.

< Arithmetic shift left >

o n
}—mi SHL DO K4
Highest l\/llgf\t/e Lowest

bit bit
— 1/ 1[af 1] a[1]1]1[ o o[ o[ o] o[ 0] o] O

e 1 SM22

< Arithmetic shift right>



M1 n
}—mi SHR DO K4

. Move
Highest right Lowest
—_—

bit bit
(1l a1l 1[1[1]1] o o/ oo/ 0[ o[ 00
T f
Bitn i J
i SM22
|

g A
@ Execute

Highest once Lowest

bit bit
FEEEEEEEEE e

4-7-2 Logi c shi flLtoghé&l f t[ tEght [ LSR]
1. Summary
Do logic shift right/left for thedata

Logic shift left [LSL]

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]

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/32bits, BIN
n Arithmetic shift left/right times 16 bits/32bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD|CD|DX|DY| DM | DS | KH D | QD
D 0 0 0 0 0 0
n 0

*Notes: D includes D, HD; Thnhcludes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.




Description

After executing LSL once, the lowest bit is filled with O; the last bit is stored in carry flag.
LSL meaning and operation are the same tb.SH

After executing LSR once, the highest bit is filled with O; the last bit is stored in carry flag.

LSR and SHRaredifferent, LSR add 0 ithe highestbit when moving, SHR all bits are

moved.

< Logic shift left >

(D) (b))

MO \D) n M1 =/ n
A— Ls DO K4 A LSR DO K4
Highest Lowest Highest , Lowest
git Move left bit bit Move right bit
~—I11l1[1]1[1]1]1] o]0l ol0l0l0l0l0] ‘1[1]1f[1]1[1]1]1]olol0]0l0]0l0[0}
f ) n f
N bits N bits
—»| SM22 SM22 =

@ After @ After
Highest executing | gwegt Highest executing Lowest
bit once it bit once bit
'1]1[1[1]oolololo[o[ol0lololo]0] ‘olofolo[1]1][1]1][1][1]1][1]o[0]0l0]
SM22 0 -

-1 SM22

4-7-3 Rot ati on[ RAQL]Rotlatfiton shi ft

1. Summary
Cycle shift left or right

< Logic shift right >

right

Rotation shift leffROL]
16 bits ROL 32 bits DROL
Execution rising/falling edge Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
Rotation shift righ{fROR]
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

n Shift right or left times

16 bits/32 bits, BIN

[ ROR]



3. Suitable soft components

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD

D 0 0 0 0 [0 0

n 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

When X0 changes from OFF to ON, the value tlkycle movel left or right, the last bit is
stored in carry flag.

< Cycleshift left >

(p.) n
X0 N
}—{ﬂi ROL DO K4
Highest Lowest
bit Cycle move left bit
—{al1]a[1][1]1]1][1]olo]olol0][0[0]0]
f }
| N bits
——» SM22
| @ After
Highest""""”"”“ executi ng Lowest
bit once bit
'1/1]1]1]/o0lololofolofolol1][1][1]1]

. 1 SM22

n

< Cycle shtt right >



n )

X0 b n
A—— ROR DO K4
Highest _ Lowest
bit Cycle move right bit
|1/af1[1/1]1]1[1]0]0]0lo]0[0l0]0}—

A n
N bits
SM22 =
@ After
Highest executing Lowest
bit once bit
lololofof1/1]1][1]1][1]1]1]0]00]0]
g

SM22 0 |=

474 Bit shift Il eft [ SFTL]

1. Summary
Bit shift left
Bit shift left [SFTL]
16 bits SFTL 32 bits DSFTL
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 16 bits /32 bits, BIN
n2 Shift left times 16 bits/32 bits, BIN

3. Suitable softomponents

Operand System Constant| Module
Word D|Pm|m™|co|DX|Dy|DM|DS|KH D | QD

nl 0 0 0 0 |6 |6 0 0

n2 0 0 0 0 |6 |¢o 0 0
Bit Operand System

X|Y|M]|S|[T|C|Dnm
S 0|[0|06 [06]|06 |6
D 0|0 [6]06]6

*Notes: D include®, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description

Move n2 bitdeft for the object which contagml bits.
When X0 changes from OFF to ON, the instruction will move n2 bits for the object.
For example, if n2 is 1, the object will move 1left when the instruction executes once.

M15~M12Y Overflow
M11~M 8YM15~M

5 L . l
ol G m M 7~M 4YM11-~M8
Al

| SFTL MO | KI6 | K4 M 3-M 0VMT~ M4

X3~X0YM3 ~ MO

|I-B|I{2|I{1|I{EI

nZ bitz shift left
-— @
¥ ¥ ¥ ¥
B e e e I A E A I EA N ED
o (S L S
@ &)

475 Bit shift right [ SFTR]

1. Summary
Bit shift right
Bit shift right [SFTR]
16 bits SFTR 32 bits DSFTR
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 16 bits/32 bits, BIN
n2 Shift right times 16 bits/32 bits, BIN




3. Suitable soft components

Operand System Constant| Module
Word D|FD| T | CO|DX|DY|DM | DS | KH D] QD
nl 0 0 0 0 |6 |0© 0 0
n2 0 0 0 0 |6 |© 0 0
Operand System
X|{Y|M[S|T]|C|Dnm
Bit S 0|0]|06 [06]|0 |0
D 0|0 [0]06]60

*Notes: D includes D, HD; TD includes TD, HTEED includes CD, HCD, HSCD, HSD;

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

Description

Move n2 bits right for the object which contains nl bits.
When X0 changes fro@FF to ON, the instruction will move n2 bits for the object.
For example, if n2 is 1, the object will move 1 bit right when the instruction executes once.

® @ =
1] nI0

Kla

k4

0
}4|— SFTR

|1-a3|:-:2|:-:1|mj|

—»

nd bitz shift right

M 3~M 0Y Overflow

M 7~M 4YM3-
M11~M 8YM7-
M15~M12YM1.
X 3~X 0YM1!

5

@C
|I1';;5|M14|M13|11;;2|M11|M10|I\'ID |I'|'[E |I-.1::-' |I'|'[|5 |I'|Tj |I-.{4 |M3|m |M1 |MD|

A —A T _~
) @ (L

4-7-6 Wor d tsHiefft [ 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 16 bits, BIN
n2 Word shift left times 16 bits, BIN

3. Suitable soft components

Operand System Constant| Module
Word D|D|m™|cDo|DX|DY| DM | DS | KH D | QD

S 0|0 |0 0 6 |6 |0 0

D o 0 0 0 |0 0

nl 0 0 0 0 |0 0 0

n2 0 0 0 0 | 0o 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.

Description

Move n2 wordsleft for the object which containsl words
When X0 changes from OFF to ONegtinstruction will move n2 wordsr the object.

D25~D22 Overflow

D21~D18YD25~D;
<0 G D17~D14YD21~D.
%»—{wsm‘no‘mo‘ms‘m | D13-D10YDL7~D.

D 3-D 0YD13-~D.

n2 words | D3 | D2 | D1 | Do |
left shift ®
.‘7

|D25 |D24 |D23 |D22 |D21 |Dzn |D19 |D18 |D1? |D16 |D15 |D14 |D‘;3 |D‘;2 |D‘;1 |D‘;D |
A~ P S e
@ @ @ @

477 Wor d shi[fWSFRi]ght

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 16 bits, BIN
n2 Shift right times 16 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD|CD|DX|DY|DM | DS | KH D [ QD
S 0[O0 |0 0 0 0 0 0
D 0 0 0 0 0 0
nl 0 0 0 0 0 0 0
n2 0 0 0 0 0 0 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DSncludes DS, DHS.

Description

Move n2 words right for the object which contains n1 words.
When X0 changes from OFF to ON, the instruction will move n2 words for the object.

3 D nl n2
X0 Q Q D13~D10Y Overflow
— wskr | Do [ D10 | K16 | K4 | i
D17~D14YD1:
D21~D18YD1"
D3 | o2 [D1 [ Do n2 words right D25~D22YD2:
® shift D3~-DOYD25~D:

\ h 4 ¥ A J

[p25 [D24 [D23 [D22 [ D21 [Dao [D1s [ 1s [D17 [ D16 [D15 [Di4 [D13 [D12 [Dil [Di0]

R R R R
@ @ @ @

4-8 Data Convert

Mnemonic | Function Chapter
WTD Single word integer converts to
. 4-8-1
double word integer
FLT 16 bits integer converts to float
. 4-8-2
point
DFLT 32 bits integer converts to float
. 4-8-2
point
FLTD 64 bits integer converts float
, 4-8-2
point
INT Float point converts to integer | 4-8-3




BIN BCD convert to binary 4-8-4
BCD Binary converts to BCD 4-8-5
ASCI Hex. converts to ASCII 4-8-6
HEX ASCII converts to Hex. 4-8-7
DECO Coding 4-8-8
ENCO High bit coding 4-8-9
ENCOL Low bhit coding 4-8-10
GRY Binary converts to gray code 4-8-11
GBIN Gray code converts to binary | 4-8-12

doubl

48T Single word nteger converts to
1. Summary
Single word integer converts to double word integer [WTD]
16 bits WTD 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
D Target soft elemeraddress 32 bits, BIN
3. Suitablesoft components
Operand System Constant| Module
Word D|F0|m™|co|[Dx|Dy| DV | Dsv|KH D | QD
S o0 [6 |6 [6 |6 |6 |6 |o
D 0 6 |8 6 |6 [0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes G&;D, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

» o

% WTD ‘ DO ‘ D10 ‘
Oorl

D11

i

D10

High bits’ Low bits

(DO) Y (D11, D10)
Single Word Double Word

e



When single word DO is positive integer, after execulirig 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.

482 16 bits integer fbBbhVlrts to fl oat

1. Summary
16 bits integer converts to float point [FLT]
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
D Target soft element address 32 bits/64 bits,BIN
3. Suitable soft components
Word Operand System Constant| Module
D|FP|ED|D|[co|Dx|DY|DV]|DS|KH D | QD
S B [
D 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits>

X0 @ (D10) Y (D13,D12)
P FLT ‘ D10 ‘ D12 ‘ BIN integer Binary float point

<32 bits >

X0 @ (D11,D10 Y (D13,D12
DFLT ‘ P10 ‘ p12 ‘ BIN integer Binary float point

poi

nt



<64 bits>
X0 @ (D13,D12,011,D1pY (D15,D149
FLTD ‘ D10 ‘ D14 ‘ BIN integer Binary float point

Convert BIN integer to binary floating point. As the constant K, H will auto convert by the
floatingoper ati on instruction, so this FLT instruct
The inverse transformation instruction is INT.

FLTD can change the 64 bits integer to 32 bits floating value.

‘ X0
I FLT DO D10

DO is integer 20, after executing the instruction, Blfloating value 20.

Note: Before using floating numbeperation instructions such as EADD, ESUB, EMUL,
EDIV, EMOV and ECMP, make sure that all opevatparameters are floating number

483 Fl oat point converts to integer [ NT]

1. Summary
Floaing point converts to integer [INT]
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 sofelement address 16 bits/32 bits, BIN
D Target soft element address 16 bits/32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD|D|cD|[DX|DY| DM | DS | KH D | QD
S B
D 0

*Notes: Dincludes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS; the word combined by bits.



Description

<16 bits> (D11,D10 Y (D20)

X0 @ Binary Float  BIN integer
INT ‘ D10 ‘ D20 ‘ Give up the data after thcimal dot

<32 bits>

X0 @ (D11,D10 Y (D20,D21)
P}—{ 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 ana 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

When converting, less than 1 and abanitiarero flag 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 D10 #

For example, if DO is floating value 130.2, after executing INT, {2lQe is integer 130.

484 BCD convert to binary [ Bl NJ

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

D Target soft element address 16 bits/32 bits, BIN




3. Suitable soft components

Word Operand System Constant| Module
D|FD|TD | CD|DX|DY|DM|DS | KH D | QD

S 0|0 |0 0 6 |06 |0 0

D 0 0 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.

Description

Source(BCD)  destinationBIN)

B ®
P% BIN ‘Dlo‘ DO ‘

If source data is not BCD code, SM409 will be @Dperation errg;, SD409=4(error

occurs.

As constant K automatically converts to binary
For example: lathe informaton stored in the clock information register SD13~SD19 of PLC

is BCD code, but we are used to using decimal value. The time information can be converted

from BCD code information to binary:




SI\|/I0

| BIN SD13 DO [
Normally on
coil SD13: secondd~59
— BIN SD14 D1 |

SD14: minute0~59

— BIN SD15 D2
SD15: hour0~23

— BIN SD16 D3
SD16: day1~31

— BIN SD17 D4

SD17: month1~12

— BIN SD18 D5
SD18 year00-99

—] BIN SD19 D6 [
SD19 week Sunday6

485 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
D Target soft element address BCD code

3. Suitable soft components

Word Operand System Constant| Module
or D[F|[TD]|CD|DX|DY|DV | DS | KH D | QD
S 0 |0 [0 0 0 |06 |6 0
D 0 0 0 0 |0o 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



Description

source (BINY destination (BCD)

. ®
P% BCD ‘ DlO‘ DO ‘

This instruction carhange the binary value to BCD code.

4-86. Heoxnverts 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

Word Operand System Constant| Module
D|FD|TD | CD|DX|DY|DVM | DS |KH ID| QD
S 0|0 |0 0 6 |6 |0O 0
D 0 0 0 0 |0 0
n 0 0 0 0 |6 0 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes D®HS.

Description

- S n
P ASCI ‘

D100 ‘ D200 ‘ K4 ‘

Transform the source Hex data to ASCII code, and stote-in Thetransformation chacters
are n.
Will store one ASCII code.



The convert process this

Assign start device

[0]=30H [1]=31H
(D100)=0ABCH [5]=35H [A]=41H
(D101)=1234H [2]=32H [6]=36H
[71=37H [C]=43H
[4]=34H [8]=38H
D Kl |K2 | K3 |K4 | K5 | K6 | K7 | K8 | K9
D200 down| [C] | [B] | [A] [ [O] |[4] |[3] |[2] |[1] |I8]
D200 up [C] [ [B] | [Al [ O] [[4] [I[3] |[2] |[1]
D201 down [C]1IB] |[A] (O] 141 |I3] |I[2]
D201 up [C] | [B] |[A] |[0] |[4] |I[3]
D202 down [C] | [B] |[A] |I[O] |[4]
D202 up [C] 11B] |[A] |I0]
D203 down [C] | [B] | [A]
D203 up [C] | [B]
D204 down [C]
487 ASCI I 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
Function Date type
Operands
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
Operand System Constant| Module
Word D[[m™[co[px|[ Dy [ DV [ DS | KH D [ QD
S 6|6 [0 |0 o |0 |o
D o 6 |o o [0 |0
n 0




*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

D200 ‘ D100 ‘ K4 ‘

HMHEX@ :

Convert the high 8 bits and low 8 bits in sourcé ) to HEX data. Move 4 bits every time
to destination . The convert character number is assigned by n.
The convert process the following

ASCI| HEX
) C§§e Convert n (DY) D102 | D101 | D100
D200 down | 30H 0 1 oH
D200 up 41H A > OAH
D201 down | 42H B 3 Not change to be-=rs
0
D201 up 43H C 2 OABC
D202 down | 31H 1 H
D202 up 32H 2 5 ~on TABCL
D203 down | 33H 3 H
D203 up 34H 4 6 - 0AH | BC12H
8 0ABC | 1234H
H
9 - OH | ABC1H | 2345H

n=k4
p200[oJ1JoJoJoJoJoJaJoJoJaJ1JoJoJo]Jo]

| 41H? [A] | 30H? [0] |

p2otfof1fofofofoJsfafofafoJaJofofifo]

| 43H? [C] | 42H? [B] |

pioo[oJoJoJoJrJoJaJoJaJoJaJaJaJ1Jo]o]
I N - T A

4-8-8 Coding [ DECO]
Summary
Change any data or bit to 1.

Coding [DECQ]

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 lts, BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD|m™|co|DX|DY| DM | DS | KH D | QD
S 0|0 |0 0 6 |6 |0 0
n 0
Bit Operand System
X|Y|M|S|T|C| Dum
D 0|0|0 [06]|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; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

<When (o) is bit unit > nO16

‘10 (s) (o)
P% DECO ‘ DX0 ‘ M10 ‘ K3 ‘

X1

X2 X0
[+ [ o] 1|
//4 - \
7 6 5« 2 1 0
oo 1] ofofo]o]o]
M17 M16 M15 M14 M13 M12 M11 M10

N = 3, so the decoding object is tloaver three bits in DX0, which a2 ~ XO.

N = 3, ® the decoding results need to be expressed b\8adits, which aré117 ~ M10.

When X2 =1, X1 =0, X0 =1, the value it represents is 4 + 1 = 5, so M15 iiftthgldice

from M10 changes to; Wwhen X2 ~ X0 is all zero, the value is 0, so M10 is 1 (41ibe Oth
place).

If n = 0, the instruction will not be executed. Ilfgthe value out of0 ~ 16, the instruction

will not be executed.

When n = 16, if the decoding comnui-) is a bit soft component, the number of points is
2" 16 = 65536.

When the driver input is OFF, the instruction is not executed, and the decoding output of the
action is maintained.




<When (o) i s word device > noO#4
<o ONCONN.
P% DECO‘ DO ‘ D1 ‘ K3 ‘

DO

bit15 bito

[o[oToTolo o oo o o o o0 1] 0]

Ignore high8-bit, all to 4 2 1
Aoe0 .

15 14 13 12 11 10 9 8 7 6
[ofoJojofofofofofo]1
bitl5 D1 bit0

The low nbit (nU 4) of the source address is decoded to the target address. \Wha&nthe
high 8bit of the target turns to 0.

If n =0, the instruedbn will not be executed. If n is out d¥ ~ 4, the instruction will not be
executed.

N = 3, so the decoding object in DO is biti20, and the maximum value it represents is 4 + 2
+1=7.

N = 3, so inD1, 2 = 8 bits are needed to represent the decoding result, that is, bit7 ~ bit0.
When bit2 and ibl are both 1 ahbitO are 0, the value is 4+2=6, so bit6 ih i® ON.

< is word soft componérr nU 4

‘o (s) ()
P}—{DECODOD1K4

bit15 Do bit0

(ofofofofojofofojojofofof1ifof1]1]
8 4 2 1

ﬁ/H—/
15 14 13 12 11m 1 0
[o]oJofof1]ofofofofofofofoofo]o0]
bit15 b1 bit0

The low nbit (n U 4) of the source address is decottethe target address. Whetn3, the

high 8bit of the targeturns to 0.

If n = 0, the instruéobn will not be executed. If n is out 6f~ 4, the instruction will not be
executed.

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, so in D1, 2= 16 bits are needed to represent the decoding result, that is, bit15 ~ bit0.
When bit3, bitl and bitO are all 1 and bit2 is 0, the numericdle is 8+2+1=11, so bitll in

D1 is ON.



489 Hi gh 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 Thebit quantityof coding result 16 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D [m|™][cD [DX [DY [DwV DS | KH D [ QD
S o |o [0 0o o o 0 0
D o o o o o o
n 0
Bit Operand System
X [y [M]s T [C [Dam
S o |o [o |0 [ 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, HST includes T and HT; C includes C and HC.

Description
<When (s) i s bit devi
(s) n
X0
P% ENCO | m10 | D10 | k3 |
M17 M16 M15 MI14 M13 M12 M1l MI10
Lol ofofof] 1] of 1] o]
7 6 5 4 3 2 1 0
D10 \1
oloflo|lo]o]o]ofofo]lo]o]o]o]of 1] 1]
hit15 bit0

Allto be 0

ce

> noO1l1l6

Ignore the 1 of M11




If the number of bits in the source address thé Jow 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 elemignpoint number is 2 * 16 = 65536.

N = 3, the encoded object has=28 bits, which aré117 ~ M10, and the encoding results are
stored in théower three bits of D10, which abat2 ~ bitO.

M13 and M11 are both 1. Ignoring M11, M13 is codaitR-bitO represent 3, while bit0 and
bitl are 1.

<When (s ) is word devicen O 4

“ ) () n
P% ENCO‘ DO‘Dl‘K3

bit15 DO bit0
[of1]of1fofsfof1]ofof[1]ofof[z][0]0]
-/ 7 6 5 43 2 1 0

High &bit are
ignored Ignore the 1 obit 2
D1 \\421
(ofofofofofofojoofofofofofz]o]1]
|bitl5 | bito

All to be0

If 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 nU 3, the high 8 bits in DO are neglected.

When n=3, he 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 ~ bitO.

When bit5 and bit2 in DO are both 1, bit2 is ignored, arfilibitodedbit2-bit0 represent 5
bit2 and bitO are 1.

< (s) is word soft component rU 4

. © n
%}—{ ENCO ‘ DO ‘ D1 ‘ K4 ‘




bit15 DO bit0
(0fzfofafofrfofa]ofofrfofof1fofo]

15 14 131211 10 9 8 7 6 5 4 3 2 1 0 Ignorethe 1 in bit2,
bit5, bit8, bit10, bit12
D1 8 4 2 1
[oJoJoJofofofofojojojofof1]1][1]0]
|bit15 | bit0
All to be 0

If the number of bits in the source address is 1, the ildavis 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 h&s=216 bits, that is, bit15 ~ bit0 in DUhe encoding result is
stored in the lower 4 bits in D1, that is, bit3 ~ bitO.

The highest bit of 1 in DO is bit14, ignoring all Iddts 1, and encoding bit14, bitgt0
represent 14, bit3, bit2 and bitl dre

4810Low 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 Thebit quantity of coding result 16bit,BIN

3. Suitable soft components

Operand System Constant | Module
Word D |m|m™|co |[DX |DY | D™ DS | KH D | QD

S 0 0 0 0 0 0 0 0

D 0 0 0 0 0 0

n 0
Bit Operand System

X Y M S T (o4 Dnm
S 0 0 0 6 |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; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

<if (s)is bit device > nOl1l6
. © :
P% ENCOL‘ M10 ‘ DlO‘ K3 ‘

M17 M16 M15 M14 M13 M12 M1l MI10

ol 1 JofofJof 1] of o]
7 6 5 4 3 2 1 0
\ lanore the 1 of M16
D10 472 1
oloJofo]o]o|lo]ofo]ofofo]ofo]1]o0]
hit15 bit0
Allto be 0

If the number of bits in the source address is 1, thelitghide 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(s ) of encoding instruabn is a bit element, its poiig 2 » 16 =
65536.

N = 3, the encoded object has=28 bits, which aré117 ~ M10, and the encoding results are
stored in thdower three bits of D10, whichr@bit2 ~ bitO.

M12 and M16 are both 1. Ignoring M16, M12 idded,bit2-bit0 represent 2while Ltl is 1.

<if (s)is word device> noO4

. ® n
PH—{ ENCOL ‘ DO ‘ D1 ‘ K3 ‘

bit15 DO bit0
(of1]of1fofsfof1]1]ofof1]0f0f0]0]
/7 6 5 43 2 1 0

High'8-bit is Ignore the 1 of b7
ignored
D1 4 2 1
(ofofofofofofojofofofofofofz]o]0]
IbitL5 | bit0

All to be0



If multiple bits in the source address is 1, the high bit side is ignoredf, thedsource 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 nU 3, the high 8 bits in DO are neglected.

The encoding object hag 2 8 bits, that ishit7 ~ bit0 in DO. The encoding result is stored in
the lower 3 bits in D1, that is, bit2 ~ bitO.

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.

< (’s) is word soft component pJ 4

N & :
P% encor [ bo | b1 | ki |

bit15 DO bit0
(ofsfofsjofsfofafofofifofofofofo]
1514 131211 10 9 8 7 6 5 4 3 2 1 0

Ignorethe 1 inbit14,
bit12, bit10, bit8

D1 8 4 2
[oJofofofofofofofofofofofof1[o]1]
|bitl5 | bit0

All to be0

If multiple bits in the source address is 1, the Higtside 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 h&s=216 bits, that is, bit15 ~ bitéiD0. The encoding result is
stored in the lower 4 bits in D1, that is, bit3 ~ bitO.

The lowest bit of 1 in DO is bit5, ignoring all high bits 1, and encoding bit5 withbiiifBas

5, bit2 and bit0 as 1.

4-8-11 Binary to Gray code [ GRY]

1. Summary
Transform the binary data to gray code.

Binary to gray [GRY

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
D Soft element address to save coding result | 16bits/32bits BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD|TD | CD|DX|DY| DM | DS | KH D | QD

S 0|0 |0 0 6 |6 |0 0 0

D 0 0 0 6 |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.

Description

Source BIN) Y target GRY)

. ©
P}—{ GRY ‘ D10 ‘ D100 ‘

P15 pip P9 Each bit of D10 will XOR with the bit on
lofojofofof1fofofafo1]ofofofa]a] )
its left side As the related gray code, the
H left bit will not change (the left bit is 0);
the transformation result is stored in

[ofofofofofafafofaf1]1]1]ofo]1]0]
b15 D100 bo D100.

Transform the binary value to gray code.
GRY has 32 hits mode DGRY, which can transform 32 bits gray code.
(s ) Range is 032,767(16 bits instruction); 02,147,483,64132 bits instruction).

4-8-12 Gr ay tctwmidreary] [ GBI N

1. Summary
Transform thegray coddo binary data

Gray code to binary [GBIN

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
D Soft element address to save coding result | 16bits/32bits, BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD|TD | CD|DX|DY| DM | DS | KH D | QD

S 0|0 |0 0 6 |6 |0 0 0

D 0 0 0 6 |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.

Description

Source (GRY) target (BIN)

. ©
P}—{ GBIN ‘ D10 ‘ D100 ‘

b15 D10 b0 i
[oJofoJofo]t][1]o]z1]2]1]1]o0o]0]1]0] From the left second bit of D10, XOR
each bit with the value after decoding
H as the bit value after decoding (the lei
‘0‘0‘0‘0‘0‘1‘0‘0‘1‘0‘1‘0‘0‘0‘1‘1‘ bitWiIInotchange).The
b15 D100 bo transformation value will be stored in

D100.

Trarsform the gray code to binary value.
GBIN has 32 bits mode DBIN, which can transform 32 bits binary value.
(s ) Range is 0~32,767 (16 bits instruction); 0~2,147,483,82Dits instruction).

4-9 Fl oanumig@per ati on

Mnemonic | Function Chapter
ECMP Floaing Compare 4-9-1
EZCP Floaing Zone Compare 4-9-2
EADD Floaing Add 4-9-3
ESUB Floaing Subtract 4-9-4
EMUL Floaing Multiplication 4-9-5




EDIV Floaing Division 4-9-6
ESQR Floaing 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

49T FI| o am@ompare [ ECMP]

1. Summary
Floaing Compare [ECMP]
16 bits - 32 bits ECMP
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 Soft element address neegimpare 32 bits, BIN
D Compare result bit
3. Suitable soft components
Operand System Constant| Module
Word D|m|m™|[co|bx|by|[bm]Dbs|KH D[ QD
S1 B 6 |6 |0 [0 [58
S2 B 6 |6 |o [o |58
Operand System
Bit X|Y[M][S][T][C]Dmm
D 0lo |06

*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; C includes C and HC.

Description

(D11,D10) : (D21,D20)Y MO, M1, M2
Binary Floating Binary Floating




& & ()

X0
—I—— Ecwmp | b0 | p20 | Mo |
MO
— (D11,D10) > (D21<D20)
Binary Floating Binary Floating
| M (D11,010) = (D21<D20)
Binary Floating Binary Floating
HMZH (D11,D10) < (D21<D20)
T Binary Floating Biary Floating

When X0 is OFF, even ECMP do
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.
If a constant K or H used as source data, theevisleonverted to floating value.

X0
ECMP ‘ K500 ‘ D100 ‘ M10 ‘

(K500) : (D10,D10QY M1 0, M11, M12
Binary converts Binary floating
to floating

Note: Before the instruction executed, the comparisdiata must be all floatingumbers (if
it is an integer, it can be converted by FLT instructions); otherwise, the execution result will
be wrong.

492 Fl omZgone Compare [EZCP]

1. Summary

Floaing 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 Upperlimit 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

Operand System Constant| Module

Word D|FD|TD' | CDO | DX|DY|DM | DS | KH D | QD
S1 0 |0 0 |6 |© 0 0
S2 0|0 0 |6 |©o 0 0
S3 0 |0 0 |6 |¢o 0 0

) Operand System
Bit X|{Y|M[S|T|[C]|Dnm

D 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 and HS; C includes C and HC.

Description

Compare the source data with the range

G G G )

HXL% EzcP | p10o | p20 | po | w3
M (D1,D00) < (D11, D10) ON
\a Binary Floating Binary Flgating
—— (D11, D10) O (D1,D0) O DZ1,D20) ON
M5 Binary Floating  Binary Floating Binary Floating
— (D1, D0) > (D21, D20) ON
T Binary Floating  Binary Floating

When X0 is OFF, even EZCP
the status before X0 is OFF.

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.
Constant K and H will transform to binary floating value when they anesalata.

X0
P}—{ EZCP ‘ K10 ‘KZSOO‘ D5 ‘ MO ‘

(K10) : [D6,D5] : (K2800) Y , NVLOM2
Binary converts Binary Floating Binary converts
to Floating to Floating



Please set $1S2, when S281, make S2 as the same value to S1.

Note: the compare value must be floginumbers, otherwise the result will be error.

493 F| 6 aAgdidt if EADD]

1. Summary
Floaing Add [EADD]
16 bits - 32 bits EADD
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands| Function Data Type
S1 Addition operation dataddress 32 bits, BIN
S2 Addition operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|/m|m™|[co|bx|by|[bm]Dbs|KH D[ QD
S1 B 6 [0 [0 [o |8
S2 B 6 [0 [o [o |s
D 5 o |o |o

*Notes: D includes D, HD; TD includes TD, HTD; Gibcludes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

D &= @)

X0
HH EADD ‘ D10 ‘ D20 ‘ D50 ‘

(D11,D10) + (D21,D20) Y (D51,D50)

The wo 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

X1
P}—{ EADD ‘ D100 ‘K1234‘ D110 ‘

(K12349  + 0©101,D100) Y (D111,D110)
Binary converts to Floating  Binary Floating

Binary Floating



The source data and result address can be the same.fiEag®t when X0 is ON, the
instruction will be executed in every scanning period.

Note: the add value must be floaf numbers, otherwise the result will be error.

4-9-4 F| o a®utbr a o[nES UB ]

1. Summary
Floaing Sub [ESUB]
16 bits - 32 bits ESUB
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands| Function Data Type
S1 Subtraction operation data address 32 bits, BIN
S2 Subtraction operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD| ™| CD|DX|DY| DM | DS | KH D | QD
S1 B 6 |6 |0 [0 [58
S2 0 (6 o |6 |8 [o |56
D 0 6 |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.

Description

%% & ®

‘ D10 ‘ D20 ‘ D50 ‘

(D11,D10) ° (D21, D20) N4
BinaryFloating  Binary Floating  Binary Floating

Thebinaryfloating valueS1 subtract S2, the result is stored in the target address.
If a constant K or H used as source data, the value is convertedtindlpoint before the
subtractioroperation



X1
P}—{ ESUB ‘ K1234‘ D100 ‘ D110 ‘

(K1239 - (D101, D100)Y (D111, D110)
Binary converts to Floating Binary Floating  Binary Floatir

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.
Note: the operand value must be floating numbers, otherwise the result will be error.

4-95 FI| o akgut iipcla | EML ]

1. Summary
Floaing Multiply [EMUL]
16 bits - 32 bits EMUL
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands| Function Data Type
S1 Multiplication operation data address 32 bits, BIN
S2 Multiplication operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD| ™| CD|DX|DY| DM | DS | KH D | QD
S1 B 6 |6 |0 [0 [58
S2 0 (6 o |6 |o [o |56
D 0 6 |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.

Description

FO . ©OC

‘ D10 ‘ D20 ‘ D50 ‘

(D11, D10) x (D21,D20) Y (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.

If a constant K or H used as source data, the value is converteditagfioaint before the
multiplication operation.

X1
P}—{ EMUL ‘ K100 ‘ D100 ‘ D110 ‘

(K100 x (D101,D100 Y (D111,D110
Binary converts to Floating Binary Floating  Binary Floating

Note: theoperandvalue must be floatg numbers, otherwise the result will be error.



496 Fl 6 aByiivs i[ EDI V]

1. Summary
Floaing Divide [EDIV]
16 bits - 32 bits EDIV
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands| Function Data Type
S1 Division operation data address 32 bits, BIN
S2 Division operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD| ™| CD|DX|DY| DM | DS | KH D | QD
S1 B 6 |6 |0 [0 [56
S2 0 (6 o |6 |8 [o |56
D o 6 |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.

Description

‘ D10 ‘ D20 ‘ D50 ‘

%% & ®

(D11,D10) + (D21,D20) Y (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 operabn.

X1
}—{ EDIV ‘ D100 ‘ K100 ‘ D110 ‘

(D101,D100 + (K100) Y (D111,D110
Binary converts to Floating Binary Floating Binary Floating

The source data S2 is 0, the calculation will be error. The instruction wiltorét
Note: theoperandvalue must be floatg numbers, otherwise the result will be error.



497 FIl oat Square Root [ ESQR]

1. Summary
Floaing 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 | 32 bits, BIN
D The result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD|mD™|cDo|DX|DY| DM | DS | KH D | QD
S B 6 |6 |o [o |58
D 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.

Description

Po (=) (D11,D10) ¥V (D21,D20)
~—| EsR | p10 |

D20 ‘

Binary Floating Binary Floating

A square root is perforndeon the floating point valus; the result is stored in D
If a constant K or H used as source dataytiee is converted todhting point before the
operation.

PL{ esoR | k1024 | puwo | (K1029 (D111, ¥110)

Binary converts to Floating Binary Floating

When the result is zero, zero flag activates

Only when the sourceata is positive will the operation be effective. If S is negative then an
error occurs and error flag SM409 is set
Note: theoperandvalue must be floatg numbers, otherwise the result will be error.

ON,



498 Si f &1 NJ

1. Summary
Floaing 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 Thesoft element address need to do sine 32 bits, BIN
D The result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD|mD™|cDo|DX|DY| DM | DS | KH D | QD
S B 6 |6 |o [o |58
D 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.

Description
” o)
— SIN ‘ D50 ‘ D60 ‘

(D51,D50) Y (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

@ D51 ] D50 ] RAD value (angle* / ) 8 0
Assign the binary floating value

° 61 T Deo ] SIN value
Binary Floating

Note: theoperandvalue must be floatg numbers, otherwise the result will be error.



499 Co s [OnCep

1. Summary
Floaing 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
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD|mD™|cDo|DX|DY| DM | DS | KH D | QD
S B 6 |6 |o [o |58
D 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.

Description
. o)
— cos ‘ D50 ‘ D60 ‘

(D51,D50)RAD Y (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

@ RAD value (angle " / ) 8 0
| bs1 | Dso | . . .
Assign the binary floating value
COS value
Binary Floatin
o | _bs1 | D60 | nary g

Note: Before the instruction is executed, the data iarpater S must be floatimpmber;
otherwise, the execution result wik wrong.



49910 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
D Result address 32bit,BIN
3. Suitable soft components
Word Operand System Constant| Module
D|P|T|[CcDO|DX|DY|[DM|DS |KH D [ QD
S B 6 |6 |o [0 [5o
D o o |o |o

*Notes: D include®, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

HH ]

(D51, D50)
Binary Floating

OO

D50 ‘ D60 ‘

RAD Y
Binary Floating

Thisinstruction performs the mathematical TAN operation on the floating point value in S.
The result is stored in.D

@|D51|D50|

RAD value (angleg " / ) 8 0
Assign the binary floating value
TAN value

Binary Floating

|D61|D60|

Note: Bebre the instruction is executed, the data irapeeter S must be floatimumber;
otherwise, the execution result will be wrong.



49-17T ASI N [ ASI NJ

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
D Result address 32 bits, BIN
3. Suitable soft components
Word Operand System Constant| Module
D|P|T|[CcDO|DX|DY|[DM|DS |KH D [ QD
S 0 (6 o |6 |8 [o |56
D o 6 |d [o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

HO T

D50 ‘ D60 ‘

(D51,D50) ASINY (D61,D60) RAD
Binary Floating Binary Floating

This instruction performs the mathematical ASIN operation on the floating point value in S.
The result is stored in.D

(s) [Coer T ms0] ASIN value
Binary Floating

RAD value (angle” / 180

° Ber T De0 ] Assign the binary floating
value

Note: Before the instruction is executed, the data iarpater S must be floatimpmber;
otherwise, the execution result wik lvrong.



49-12ACOS [ 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
D Result address 32 bits, BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD|mD™|cDo|DX|DY| DM | DS | KH D | QD

S 0 |0 60 |6 |0O 0 0

D 0 0 |¢o 0

*Notes: Dincludes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

0 © .
ACOS ‘ D50 ‘ D60 ‘ (D51,D50)ACOS Y (RBD® 1, D¢
Binary Floating Binary Floating

Calculate the arcos value(radian), save the result in the target address

@I Ds1_ | D50 | ACOS value

Binary Floating
RAD value (angle” / ) 8 0
o D61 | D60 ] Assign the binary floating value

Note: Before the instruction is executed, the daf@arameter S must be floatimpmber;
otherwise, the execution result will be wrong.



49-13 ATAN [ ATAN]

1. Summary
ATAN [ATAN]
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 arctan 32 bit, BIN
D Result address 32 bit, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|FD|mD™|cDo|DX|DY| DM | DS | KH D | QD
S B 6 |6 |o [o |58
D 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.

Description

X0 @ D51,D50)A T AN (P61,D60)RAD
P ATAN (D51,050) (iP61,D60)

‘ D50 ‘ D60 ‘ _ . ) ,
Binary Floating Binary Floating

Calculate the arctan value ( radian), save the result in the target address

@ [ D51 | D50 | ATAN value
Binary Floating
RAD value (angle " / ) 8 0
Assign the binary floating

I De1 [ Deo | value

Note: Before the instruction is executed, the data iarpater S must be floatimpmber;
otherwise, the execution result will be wrong.




4-TODORTC I nstructions

Mnemonic Function Chapter
TRD Clock data read 4-10-1
TWR Clock data write 4-10-2
TCMP Clock compare 4-10-3

n 1: To use the instructions, The Model should be equipped with RTC function;
n 2: There are some errors in the clock of XD/XL series PLC, which is abBuminutes per
month. It can be calibrated regularly HI or in the PLC program.

4-1 ' Read the clock data [ TRD]

1. Instruction 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 Registeraddresgo save clock data 16 bits, BIN

3. Suitable Soft Components

Operand System Constant| Module
Word D|FD|D™|cD|DX|DY| DM | DS | KH D | QD
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.

Description
0
] TRD | DO |

The current time and date of the real time clock are read and stored in the 7 data devices

specified by the head address D.

Read PLCO6s real time c¢clock according to the fo
Readthe special data regist¢8D013~SD019).



Unit Item Clock data Unit Item
v | SD018 | Year 0-99 —> DO Year
-‘g SD017 | Month 1-12 e D1 Month
:;;'- g SD016 | Date 1-31 — D2 Date
o g SD015| Hour 0-23 — D3 Hour
2 G | sD014 | Minute 0-59 — D4 | Minute
g, SD013 | Second 0-59 — D5 | Second
3 SD019 | Week | 0 (Sun.)6 (Sat.) e D6 Week

The RTC(real time clock) value is in BCD code form&013 to SD019). Please choose

hex format to monitor the RTC value in XDPpro software. fdlee can be transformed to
decimal format by BIN instruction. After reading the RTC by TRD instruction, the value will
show in decimal format.

After reading the RTC by TRD, the value becomes decimal value.

after executing TRD instruction, DO to D6 are woied.

4-1&@ Write Clock Data [ TWR]

1. Instruction Summary
Write the clock data:

Write clock data [TWR
16 bits - 32 bits TWR
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge 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
Operand System Constant | Module
Word D [m|™|cD [DX [DY [DwW DS | KH D | QD
D o o 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.

Description




)

o |

e

Write the RTC value to the PLC.
Write

t he

Bumas 20|20 Jo} ereq

set

cl ock

dat a

Unit Item Clock data

DO Year 0-99 —>
D1 Month 1-12 —
D2 Date 1-31 —
D3 Hour 0-23 —>
D4 Minute 0-59 —
D5 Second 0-59 —>
D6 Week | 0 (Sun.6 (Sat.) [

i nto

PLCOs
In orderto write real time clock, please set the 7 registers value from DO to D6.

Unit ltem

SD018 | Year w
®

SD017 | Month 0.
N

SD016 | Date § o
o 2

SD015 | Hour | o =
8 a8

SD014 | Minute ~a
D

SD013 | Second g
SD019 | Week | 3

r eal

After executing TWRnstruction, 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 choosing secret @nload progranadvance modi XDPpro softwarethe RTC
only can be changed through TWR instruction.
There is another method to write the RTC. In the XDPpro software, please click the clock
details in project bar on the left. Then click write into the entrtime.the PC will autarite

the current time to the PLC.

-} PLC Status
. 1.9y cpU Detail
80| BD Details
Yoo Expansion Details

...{¥ Scan Cyde
.. (39 Clock Details
... 3 Error Details

4-1 B Cl ock comphre [ TCMP
1. Instruction Summary

Comparethree continuous clocks time.

Clock compargd TCMP]

16 bits TCMP 32 bits -
Condition | Normally ON/OFF, Suitable XD, XL
rising/falling edge model

Hardware | - Software -

t

me



2. operand

Operand | Function Model

S1 Thefirst clock soft component address 16 bits, BIN
S2 Thesecond clock soft component address | 16 bits,BIN
S3 Thethird clock soft component address 16 bits,BIN
S4 PLC real time clock informatiofirst address | 16 bits,BIN
D2 Thecompare result first address bit

3. suitable soft component

Operand System Constant | Module
Word D || ™D |CDO |[DX |DY | DM | DS | KH D | QD

S1 0 |0 0 0 0 0 0

S2 0 |0 0 0 0 0 0

S3 0 |0 0 0 0 0 0

A4 0 |0 0 0 0 0 0
Bit Operand System

X Y M S | T | C | Dnm
D 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

X0
—|I——| TRD | D30|

TCMP D20 D21 D22 D30 MO

MO
—— D20 | D21 | D22 |>[ D30 ] D31 ] D32 ]

M1
—— D20 | D21 | D22 |=[ D30 | D31 ] D32 ]

M2
—— p20 ] D21 [ D22 ]<[ D30 | D31 [ D32]

Even X0=OFFto stop instruction TCMPMO0~M2 still keep the
state before X0 become OFF.

TRD will read the present clodgkformation in D30~D36 (year, month, day, hour, minute,
second, week).

X0 from OFF to ON, TCMP worked. Compare the three registers stémimgS4to three
registers S1, S2, §9ear, month, day). WheBl, S2, S3 is larger than S4 clpbkO is ON.
WhenS1, S2, S3 is equal to S4 clgdidl is ON WhenS1, S2, S3 is smaller than S4 clpck
M2 is ON.




For example, the present clock is 15:32:49 7,30,2014 Wednesday. D30=14, D31=30,D32
D33=15 D34=32 D35=49 D36=3.If the setting time is 1,6,201520=15 D21=1, D22=6

Then MO=ON.If the setting time is 7,31,201B20=14 D21=7, D22=31, then M1=ONIf

the setting time is 6,31,201820=14 D21=6 D22=31, thenM2=0ON.

Note: if S4 is D33, it means hour, minute, second, then S1, S2, S3 mean hour, minute, second.
S4 can start from year, month, day, hour; cannot start from minute, second. The week cannot
compare.

For example:
X0
H%ﬂ TRD ‘ D30 ‘
{ TCMP ‘ D20 ‘ D21 ‘ D22 ‘ D33 ] MO ‘

MO
M1

The present clocls 15:32:49 7,30,2014 Wednesday. So D30£1,=7, D32=3Q D33=15
D34=32 D35=49 D36=3 If the setting time is 15:32:420=15 D21=32 D22=49 so
Y1=ON. If the setting time is 17:32:4820=17, D21=32 D22=49 so YO=ON.If the setting
time is 2:325, D20=2 D21=32 D22=5 soY2=0ON.




5 HI

GH SPEED COUNTER

This chapter will introducé i g h

wiring method, read/write HSC value, reset etc.

Instructions List for HSC

speed counterods functions,

Ll @Hiey Function Instruction Chapter
name
HSC read/write
DMOV HSC read —+—{pmov Trsco oo | 56-1
DMOV | HSC write |——{ DoV [paom Tasco | 5.6-2
CNT glr?aii-segments single l_“_| CHT | Haico | K1omn | 5.7-1
CNT_AB | No 24segments AB phasg }—H—| CHT_AB | HiCO | K100 | 5-7-2
CNT 24-segments single phase }—<I—| CHT | HiCO | E1000 | Lo | 5-7-3
CNT_AB | 24segments AB phase | |—+{cNT_aB [Hsco [Kio0 [po]| | 5.7-4
RST HSC reset [ 58
5I Functions Summary

XD, XL series PLC has HSC (Higtp&ed Counter) function which will not affect the

scaming cycle. Via choosing different counter, test the high speed input signals with detect

sensors and rotary encoders. The highest testing frequency can réadin. 80

Note:

(1) The highspeed counting input of XD/XL series PLC can only receive collector-open

circuit signal (OC), but can not receive differential signal, so it is necessary to select the

encoder of collector opetircuit signal (OC).
(2) When the counting frequency is higher than 25Hz, please selectspleigth counter.
(3) The XD1/XL1 seriesaks not support highpeed counting.

( H

i nc



Count input

5-2 HSC Mode

Sensor %

Rotary encoder

(®

/9 °E S

XD, XL series high speed counter has two working mode: increasing mode and AB phase

mode.

Increasing Mode

Under this

count input 1—

mod e,

t

he count

v al

o— Uy e

coumnter's

9

current valie

AB Phase Mode

ue

ncrease

Under this mode, the HSC value increase or decrease according to two differential signal (A
phase and B phase). According to the multiplication, we hdirae frequeng and 4time

frequency but the default count mode igifhe mode.
1-time frequency and-#me frequency modes are shown below:

1-time Frequency

at



Aphase 1—

input 00—
Bphase 1 HE NN N

input o Aybvdphydy Aydybydyty

10
8 2 2
8
7I 7
5£~ —j6 5
47 4
3 13

Counter o =5
current iﬁ 1
value (o J 10

4-time Frequency
A phase 1 — e
input O— T T T T T T T T T

Bphas | — Rl Rl S NS SRS
input 0— EEERRRRRRERERERRR R RERRRRRRRRRRRE

Counter currel - L
value 0—

53 HSC Range

HSCO6s ¢ ou mRfl47483,6M8 &2,14%483,647. If the count vawverflows this
range, then overflow or undew appears;

Overflow means the count value jumps from +2,147,483,642 1b47,483,648&hen continue
couning; underflowmeans the countalue jumps from2,147,483,648 to +2,147,483,647
then continueouning.



54 HSC

For t

example):

h e

| nput

counteros

Increasing mode(counter HSCO)
[ Pulse input

Wi ring

AB phase modgcounter HSCO)
A phase input
( B phase input

pul se

i nput
model; severalypical input wiringdiagramsare shown below: (tak€D3-60 HSCOas the

Wi

ring,

t

55 HSC ports assignment
Each | etterdéds Meaning:
U A B z
Pulse input A phase input B phase input Z phase pulse catching

X can use as normal input terminals witleare are ndigh speeghulsesnput. In the
following table,Frequencydoubling2 means 2Zrequencydoubling; 4 means #fequency
doubling 2/4 means 2 and 4 frequerndyubling
Note: Z phase signal counting function is in developping.

XD2-16
Increasing mode AB phase mode
HSCO| HSC2| HSC4| HSC6| HSC8|HSC1(HSC14 HSCO| HSC2 | HSC4 | HSC6 | HSC8

. 10K | 10K | 10K 5K | 5K | 5K
frequency
HISILEE) 2/4 2/4 2/4
doubling
Counter < < < < < <
interruption S S S S S S

X000 U A

X001 B

hi

ngs

d



X002

X003

X004

X005

N||>

X006

X007

N|T|>

X010

XD2-24/32 XD3-16/2482, XD5-16/24/32 XL3-16

Increasing mode AB phase

mode

HSCO | HSC2| HSC4| HSC6| HSC8HSC1(HSC14 HSCO | HSC2| HSC4

HSC6| HSC8

Max
frequency

80K

10K | 10K 50K 5K 5K

Frequency
doubling

214 214 214

Counter
interruption

X000

X001

X002

N|m|>| O

X003

X004

X005

N| (>

X006

X007

X010

N|m|>

X011

XD2-48/6Q XD3-48/6Q XD5-48/60

Increasing mode AB phase mode

HSCO

HSC2| HSC4| HSC6| HSC8|HSC1(HSC14 HSCO | HSC2| HSC4

HSC6

HSC8

Max
frequency

80K

80K | 10K 50K | 50K 5K

Frequency
doubling

2/4 2/4 2/4

Counter
interruption

X000

X001

N|m|(>

X002

X003

X004

N| o>

X005

X006

X007

X010

A
B
Z

24/32/48/60T
XL5-32T4, XL5E-32T4, XLME -32T4

XD5-24T4/32T 4/48T4/60T4 XD5E-30T4, XDM-24T4/32T4/60T4/60T4L, XDC-

Increasing mode AB phase mode

HSCO

HSC2| HSC4| HSC6| HSC8| HSC10| HSCO | HSC2| HSC4| HSC6

HSC8

HSC10

Max
frequency

80K

80K | 80K | 80K 50K 50K | 50K | 50K

Frequency
doubling

2/4 214 | 2/4 | 2/4

Counter
interruption

X000

X001

X002

N|m|(>| O

X003




X004

X005

X006

X007

X010

N| (>

X011

X012

X013

N||>

XD5-48T6/60T6

Increasing mode

AB phase mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

Max
frequency

80K

80K

80K

80K

80K

80K

50K

50K

50K

50K

50K

50K

Frequency
doubling

2/4

2/4

2/4

2/4

2/4

2/4

Counter
interruption

S

S

S

S

X000

X001

X002

N|m|>| O

X003

X004

X005

N|o (>

X006

X007

X010

N|o (>

X011

X012

X013

N|o| >

X014

X015

X016

N || >

X017

X020

X021

N|o| >

XD5-60T10, XDM-60T10, XDSE-60T10, XDME -60T10

Increasing mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC1(HSC17

HSCl14

HSC16

HSC18

HSC20

HSCQ22

Max
frequency

80K

80K

80K

80K

80K

80K

80K 80K

80K

80K

Frequency
doubling

Counter
interruption

X000

X001

X002

X003

X004

X005

X006

X007

X010

X011

X012

X013

X014

X015

X016




X017

X020

X021

X022

X023

X024

X025

X026

X027

X030

X031

X032

X033

X034

XD5-60T10, XDM-60T10, XD5E-60T10, XDME -60T10

AB phase mode

HSCO |HSC2

HSC4

HSC6

HSC8

HSC1(

HSC17

HSCl4

HSClg

HSC18

HSC20

HSC22

Max
frequency

50K

50K

50K

50K

50K

50K

50K

50K

50K

50K

Frequency
doubling

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

Counter
interruption

S

S

S

S

S

S

S

S

S

X000

X001

X002

N|m|>| O

X003

X004

X005

N>

X006

X007

X010

N| (>

X011

X012

X013

N|o|>

X014

X015

X016

N|o|>

X017

X020

X021

N|o (>

X022

X023

X024

N|m|>

X025

X026

X027

N|o|>

X030

X031

X032

N|o|>

X033

X034

X035

N|(m|>




56 AB

For AB phase countinghe frequencyloublingcan be set ispecial FLASH data registers
SFD321, SFD322, SFD323SFD330Q when the value is 2, it isfPequencydoubling, 4 is 4

phase coundowlgpgbem@igmn@ncy

frequencydoubling

Register Function Setting value Meaning
name
2 2 frequency
HSCOfrequency doubling
SFD320 doubling 4 frequency
4 .
doubling
2 2 frequency
SED321 HSC?ﬁequency doubling
doubling 4 frequency
4 .
doubling
2 2 frequency
SED322 HSC4ﬂequency doubling
doubling 4 frequency
4 \
doubling
2 2 frequency
HSC6frequency doubling
SFD323 doubling 4 frequency
4 ,
doubling
2 2ﬂequ¢ncy
SED324 HSC&ﬂequency doubling
doubling 4 frequency
4 .
doubling
2 2 frequency
SED325 HSC;Oﬂequency doubling
doubling 4 frequency
4 .
doubling
> 2 frequency
SED326 HSC;Zﬂequency doubling
doubling 4 frequency
4 .
doubling
2 2 frequency
SED327 HSC;4ﬂequency doubling
doubling 4 frequency
4 .
doubling
2 2 frequency
SED328 HSC;Gﬂequency doubling
doubling 4 frequency
4 .
doubling
5 2ﬂequ§ncy
SED329 HSC;Sﬂequency doubling
doubling 4 frequency
4 .
doubling

Note: After the SFD register is modified, it is necessary to restart the higbpeed counter
(i.e. disconnect and reboot the drive condition) imrder to make the new configuration
effective!



57 HSC i nstruction

This section introduces the usage of siffgl@se higkspeed counting instruction (CNT), AB
phase higfspeed counting instruction (CNT_AB), reset of higfeed counting, reading and
writing of highspeed counting.

57T Single phase HSC [ CNT]

Instruction Summary
Single phase HSC instruction.

Single phase HSC [CNT
16 bits Instruction | - 32 bits Instruction CNT
Execution Normally ON/OFF | Suitable models XD, XL
condition coil
Hardware Software -
requirement requirement

Operands
Operands| Function Type
S Specify HSC cod¢Eg. HSCO) 32 bits, BIN
D Speify the compare value (Eg. K100, DO) 32 bits, BIN

Suitable Soft Components

Operand System Constant| Module
word D|m|m™[co[px|[by|[pm][Ds | kKH D [ QD

S1 Only can be HSC

S2 e [ [ [ [ [ [ [» [ ]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

FUNCTIONS AND ACTIONS

(s2)
}—'\{M})—{CNT% D20 |

T When MGO,i HSCO sciogumals iXmD si ngloenpph asspecteted i g h
counting value with the valsye edetcoiumtr engi svtad !

equal to t he set val ue, HSCO coi l iiss set
acumul ated in HSCDO (double words

T I'f the driving condition MO is not di sconnec!
counting, and the counting value in HSCDO

T Itfhe driving dd srcdintniecrt edQ HSCO0 wi | | remain
value in HSCDO will remain unchanged.

f During the countdingc pmmoeectssd apfdtMOe nmatbt ued

HSCDO wi ||l continue toiagcuvumbluate after the



f I'n tuhnet icnog process, if the setting value i
is less than the new setting value, then t

57-2 ABphase HSC [ CNT_AB]
Instruction Summary
AB phase HSC instruction.

AB phase HSC [CNT_B]
16 bits Instruction | - 32 bits Instruction CNT_AB
Execution Normally ON/OFF | Suitable models XD, XL (exclude
condition coll XD1, XL1)
Hardware Software -
requirement requirement

Operands
Operands| Function Type
S Specify HSC cod¢Eg. HSCO) 32 bits, BIN
D Speify the compare value (Eg. K100, DO) 32 bits, BIN

Suitable Soft Components

Operand System Constant| Module
word D|m|m™[co[bx|[by[bm]|Ds | KH D [ QD

S1 Only can be HSC

S2 e [ [ [ [ [ [ [» [ ]

*Notes: D includes D, HD; Thhcludes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

FUNCTIONS AND ACTIONS

MO (sL)
H H CNT_AB \ HSCO \ D20 \

T When MO is on,, HXSICOs icgoiuanld esi midAIR, c-omeeades

equal to t he set val ue, HSCO coi l i s set or
accumul ated in HSCDO (double words).
T I'f tvhiengdrciondi ti on MO is not disconnected, HS
counting, and the counting value in HSCDO wil
T I'f the driving condition MO is disconnected,
val ue i n rHeSCaDiOn wvindhanged.
T During the counting process, if MO is discon
HSCDO wi || continue to accumul ate after the |
T I'n the counting process, if the sevalwmg value

is less than the new setting value, then the

n

D

t he
counting value with the valsye edetcoiumtr engi svtad !



5-7-3 . HSC reset [ RST]

The reset mode of higspeed counter is software reset mode.

MO
— CNT | HSCO | K12000

M1
4| RST | HSCO

As shown above, when MO is ON, HSCO begins to count tise pyut of X0 port; when M1
changes fronOFF to ON HSCO is reset, and thewd value in HSCDO (double wordis
cleared.

574 Read HSC valJ ue [ DMOV

Instruction Summary
Read HSC value to the specified register;

ReadHSC value [DMOV]
16 bitsInstruction - 32 hits Instruction DMOV
Execution Normally ON/OFF, | Suitable models XD, XL (exclude
condition rising/falling edge XD1, XL1)
Hardware Software -
requirement requirement

Operands
Operands| Function Type
S Specify HSC code 32 bits,BIN
D Specify the read/written register 32 bits, BIN

Suitable Soft Components

Operand System Constant| Module
word D|m|Mm™[co|bx|Dy|[bmM]|DS | KH ID [ QD

S Only can be HSC

D s [ [ [ [ [ [ | [ |

*Notes: D includes D, HD; TD includes TBITD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

FUNCTIONS AND ACTIONS

(s)
}HH DMOV ‘ HSCO‘ D10 ‘

When the trigger condition is established, the fsighed count value in the accumulative
register HSCD@double word) corresponding to HSCO of the higheed counter is read into
the data register D10 (double weyd



High-speedcounter can not directly participate in any application instructions or data
comparison instructions (such as DMUL, LD > etc.) exd@MQV, but can only be carried
out after reading and writing into other registers.

As high speed counter is double words counter, so it must dsi¢ iB&truction DMOV.
DMOV often uses together with high speed counter.

Program example:

SMo
| } CNT_AB ‘ HSCO‘ K999999999F
L{ DMOV ‘ HSCO‘ D10 %
SMO
i } CNT_AB ‘ HSCZ‘ K999999999%
L{ DMOV ‘ HSC2‘ D20 F
D10 K1000 YO
Da | ~ 5 -
D20 K1000
D |

575 Write HSC value [ DMOV

Instruction Summary
Write the specified register value into HSC;

Write HSC value [DMOY
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

operands
Operands| Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN

suitable soft components

Operand System Constant| Module
word D|FD|TD | CD|DX|DY|[DM| DS |KH D | QD

S 0 0

D 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.



FUNCTIONS AND ACTIONS

MO 6D
}—m—| DMOY | D20 | HiCD |

When the trigger condition is establish&tie value in the doubdeord data register D20 is
written into the accumulative register HSCDO (doubterd) corresponding to the HSCO of
the highspeed counter, and the original data gaeed.

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.

As high speed counté double words counter, so it must useb®nstruction DMOV.

DMOV often uses together with high speed counter.

576 The di fference between HSC and nor mal C

Although theinstructions of higkspeed 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 highspeed countdrigger conditiormust be in the normigi closed state whetounting,

which is equivalent to the highumber 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 higlumber counter counts. If the enttal signal input terminal has

signal input and its trigger condition is not closed, themiginber counter will not count.

The difference is shown in the following table:

Countertype Instructionformat Function
Normal MO Count the OFF to ON times of MO, when
counter }—‘ - oNT | co | k2000 | the counting value reaches 2000, CO is O

WhenMO is ON, count the X0 input signal.
High-speed MO when the counting value reaches 2000,
counter }—‘ 1 ONT | Hsco | k2000 | | g s ON, MO should be always ON
when counting.




58 HSC Exampl e

The followingtakes XD360 as an example to show the programming method of HSC.

Single-phaseincremental mode

MO

H CNT | HSCD | K2000
M1

m RST | HSCD

When the MO is ON, HSCO cats the rising edge of the OFF@]N of the input X0 port at
high speed.
When M1 rising edge comes, rest3CO0 highspeed counter artdSCDO (double word).

SMO
|} CNT HSCO K 88888888
L< DMOV HSCO DO
M1
il RST HSCO
DO D2 p
—D | YO
D1 \ ) Since the higspeed ount value is 3it, the
DO D2 DO D4 instructions here are all 34t instructions.
D | D | ( Y1 )
gl = \ Such asDMOV" DLD, , DLDG
DO D4
b | (v2)

T When iSsMOon, HSCO couphas&XO0i por,¢ nemevasilenigediereg

i K888888, andspeedusnttimeg hiadhwer dtdp DA (dalbt & me
T When DO (double words) i 0 liessON,hawhe®2 DA oud

words) i d aeqguweal tthanorD2l ¢é¢dsubhanwbadadédoablde

ON. when DO (douhol eorwodradrsg)eri st heagnuab4 (doubl e

T When M1 rising edge is coming, reset HSCO
T As the high speed counter is double words
DLD < aad DLD



AB phase input mode

M8
| CNT_AB | HSCO | K999999
SMO
|| DMOV HSCO DO
DO K3000
D | ( v2)
M9
It RST HSCO
When M8 is ON, HSCO starts to count. The sig
phase).
When SMO is ON, the value in HSCDO (double w
(doubl @ nwdr iedng )
When the preakoe coeuaveng3000, Y2 is ON.
When the rising edge of M9 is coming, reset F
SM2
1 RST HSCO
SMO
I | CNT_AB | HSCO K 88888888
LDMOV HSCO DO
DO KO DO K100 p
—1Da | D | ( vo)
Since the higfspeed count value is 31t, the
D?DG I}(lOO D?D‘ TZOO ( Y1 ) instructions here are all 33t instructions.
Such asDMOV" DLD, , DLD{
DO K200 p
——1pa | (v2)
T When the rising edge of the original forward
of each scanning cycle, HSCO is reset and the
T When coil SMO is on, HSCOr theR i misa 4 eo elnhooduen t X0
setting value of counting is8n¢g888B888B. i At HSE®
(doubl) swomrdg ten in)oi BOr édbubl mewords
T When the counting waliuse g rne abxOe r( dtohuabnl eK Owoarndd |
out put cNoi IlwhYeOn itsheO counting V&l ge eiann eD0 t(hdaou k
to K100 and |l ess than K200, the output coil Y
(doublsge iworglreater than or equal to K200, the
T Since +specedumther | s @o wWmotueelcee swhoaridss tho use t he

woraesmp arsdtsronc ti tham dD IDD D

< for

comparison.



57 HSC i nterruption

57 Function overview and panel configurat:.

For XD/XL series PLC, some higépeed counters (referring to the higeed counting input
portallocation table of chapter®of each type of PLC) have a set value of 32 bits19Q
sections. When the difference of higheed counting equaisthe setvalue of corresponding
100 sections, the interruption will occur according to the corresponding interruption mark.
If the set value of N segment is sitere must be interrupt maakd interrupt program
corresponding to N segment. The interruption madtsesponding to each higipesd

counter are shown in chapt®®-4.

When using higkspeed counting interrupt function, instructions can be written directly (see
chapters 8-2 and 59-3), or can be configured by software paRitase cIick@ ithe
XDPPro software, it will show below window.

|§1§i& phase 100 segment high speed counting W |
High Speed l Compare Value: Intemupt Address: HD100
[ 1 Opposite Absolute [ ] Circulate [ ] Cam
Config Value
Compare Value: | 99999539 El Section Mum: |3 El

Section Num Value
Segmentl Count Hum: =]
Segment? Count Hum: 20000
Segmentd Count Hum: 0000

Read From PLC | | Wite ToPLC | | OK | | Cancel

In this panel, we can configure the parameters related taspigtcount interruptionTake
the settings in above figure as an example to explain each parameter function.
Parameter Function
singlephase 100
segments high speed
counting

100 segments AB
phase high speed
counting

High Speed Counting iSingle Phase
Incremental Mode
| Single phase 100 segment high speed counting

High Speed Countingp AB phase
mode




HSCO~HSC1832-

High Speed CHSCO v | |

High-speed counter number
corresponding to highpeed input
port

Compare Value: D500 Free to specify

HSCO isON when the count value is
equal to the value in the register.

Compare Value: 99999999 = Free to SpeCify

When it counts to the compare valu
HSCO is ON, the compare value car
be set here or put tompare reigster
D500

Relative

[ ] Opposite Absolute

It will produce the interruption of
segment N when the counting value
segment NL interruption counting
value + segment N setting value.

Absolute

It will produce the interruption when
the counting value is equal to setting
value.

Interupt Address: HD100 Free to specify

The setvalues of 10Gegments of
high-speed counting interrupts are
stored in the registers starting from
HD100, and the set values are store
in the doubleword registers1D100,
HD102, HD104¢.

Interruptioncycle
[] Girculate [] Cam

It must be used in relative made
When allinterrupts are over, high
speed counting interrupts can still by
generated circularly.

CAM

It must beusedin absolute mode.
When the couiihig value equals any
set value, interruption occurs.

L3

Section Num: 3 1~1000ptional

If set to 3, it meanexecutehree
high-speed counting interrupts

Value Free to specify

Each segment corresponds to an
interrupt count value, which is writte
to the address block starting from
HD100; the interrupt time is
determined by the relative/absolute
count mode

For detailed usage of the above parameptesisesee the following chapters.
After writing to the PLC and clicking "OK", the higgpeed count interrupt instruction
configuration is completed, as shown in the following figure:

CHT HSCO D500 HD100 |—




590-2 Si ngl el Opheagsmtee n{ CNSI C

Summarization

Single phase 168egment HSC instruction.

Single phase 108egment HSQCNT]
16-bit instruction - 32-bit instruction | CNT
Execution condition| Normal ON/OFF Suitable model | XD, XL (exclude
XL1, XD1)

Hardware - Software -
requirements requirements

Operand
Operand | Function Type
S1 Set the HSC (for example: HSCO) 32 bits, BIN
S2 Set the compare valueed. K100, DO ) 32 bits, BIN
S3 Set the 10&egment séing value 32 bits, BIN

Suitable softomponents

Operand System Constant| Module
Word D|P|[MD[co|Dbx]|DYy|[Db™M]|DS [ KH ID [ QD

S1 Only can be HSC

S2 o o

S3 o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM,DHM; DS includes DS, DHS.

Description

(1) (s2) (s8)

}—{ }—{ CNT ‘ HSCO ‘ HDO ‘ HDlOO‘

1T When i

speed
inter
T Durin
segme
T I'n t h
di sco
hi gshp e
inter
T When

tgshp el d count ersi h@R Bnsoedoeu hsitpgeheidn count i ng
valise compdat adchlhtacd kHDgL 0OfOr dmsuch @8, HBEDQQA 4
and dobwbedkgi stvel )i mmedi ately produce

rupt mar ks PHdease

refer to chapter

HD1
t he
countwhag t heecopnptatciho s eicst ri menp orfd it rhge

5

g Sspheedcthighunt i nwalpirdo ctecs smoditf yi st hien s et

nt s.

e proxesesasd odoumitgmag,
nnected. | f MO is disconnected and
ed counter mu s t n sbeet

rupti on.
the interrupt

i sifintsheddsnta

t he driving

r@&nNs e MtOof amradtdpu can d

con
t he

againhs el gchount er fmoust , bea nvdiensgd ecno ntdhi et i dorni

be ON.

again

T I'n interreupti ntoeorpr utpotds c an

be generated

n

stagtet

mi



on state.

59-3 AB pHafegmen{ CNSCAB]
Summarization
AB phase 10&egment HSC instruction.

AB phase 10&egment HSQCNT_AB]
16 bits instruction - 32 bits instruction | CNT_AB
Execution condition| Normal ON/OFF Suitable model XD, XL (exclude
XL1, XD1)

Hardware - Software -
requirements requirements

Operand
Operand | Function Type
S1 Set the HSC (such &$SCO0) 32 bits, BIN
S2 Set the compare value (such 800, DO ) 32 bits, BIN
S3 Set the 10&egment setting value 32 bits, BIN

Suitable soft components

Word Operand System Constant| Module
D|m|Mm[co|[bx|Dy|[Db™M]|DS | KH ID [ QD
S1 Only can beHSC
S2 0 0
S3 o

*Notes: Dincludes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

(1) (s2) (s8)

}—'\(M})—{ CNT_AB | HSCO | HDO | HD100 |

1

When tkeelidglctount erABHSKCHosted unphésgd ncount i ng
val ue i s dcaotnap sitrieadd kit g fr om HD1 O®,( sHDclD 4as H
and ot hwormdcegubBltveeF §) | mmedi ately produce the
speed counwheg 1t heecuguaptatcihom eicgmmefrondi ng
interrupt marks PHUease refer to chapter 5

During dpmeedchigdhunti ng process, it is inval.
segment s.
I n t he proxesesasd odoumitgmag, t he driving con

di sconnMXtiesd.dilsfconnected and then rebooted
hi gshpeed counter must sheet r@&N eMOof amradtdiu can d
interruption.



T When the interrupt isifintsheddsgénta stagtet
agan t hs el gchount er f must , ba nvdiensgb ecno ntdhi et i dorni mi
be ON.again

T I'n interrupt | oop mode, interrupts can be g
on state.

594 I nterruption flag of HSC
The 100 segments interruptifiags of each HSC are in the following table. For example, the
100 segments interruption flags of HSCO are 12
Interruptionflag
Segmen2 | Segment3 i SegmentN Segmentl00
HSC Segmentl g g : g g
HSCO 12000 12001 12002 I I 2000+N1" 12099
I
HSC2 12100 12101 12102 | I 2100+N1" 12199
I
HSC4 12200 12201 12202 | I 2200+N1" 12299
I
HSC6 12300 12301 12302 | I 2300+N17 12399
I
HSC8 12400 12401 12402 I I 2400+N17 12499
I.
HSC10 12500 12501 12502 I I 2500+N17 12599
I
HSC12 12600 12601 12602 | I 2600+N1" 12699
I
HSC14 12700 12701 12702 | I 2700+N17 12799
I
HSC16 12800 12801 12802 | I 2800+N1” 12899
I
HSC18 12900 12901 12902 | I 2900+N1” 12999
I.
595 Setting val ue noeranrienlgatiinv ea bnsoodeut e

The setting value meaning is different in absolute and relative rReditive/absolute mode

can be set in the software panel. It can also be modified by special Flash register SFD330.
(Note: Driving conditions mst be OFF and ON agdio make the configation effective.)
0: Relative mode;
1: Absolute mode.

T Rel ati ve

mo d e



In relative mode, the set value of higheed counting 100 segments is relative cumulative
value. When the set value of countiguals the sum of the interruption count valfiél-1
segnent and the set value of N segment, the segémterrupt is generated

N interrupt markers correspond to N interrupt settings. The N+1 interrupt settings register is
reserved for other purposes.

Examplel:

Thecurrent valueof HSCO is 0, segment ompeeset value is 10000, the preset value in
segment 2 is 5000, the preset value in segment 3 is 20000. Wheingttotcount,when
the counter's current value is 100@@enerates the segmeninterruption 12000whenthe
counter's current value is 5000generats the segment idterruption 12001 whenthe
counter's current value is 250@00generate the segment igterruption 12002

See graph below:

HSCO HDO HD1 HD2 HD3 HD4 HD5
KO K10000 K-5000 K20000

HSCO= K0+K10000=K1000{ 2000 ||

»

12001

HSCO= K10000+ K-5000° =K5000

v

12002

HSCO0= K5000+K20000=K25000

v

Example 2:

HSC2 current values 10000, the segment opeeset vale is 10000, the preset value of
segmehn?2 is 5000, the preset valuesggment 3 is 20000. When stagtto countwhenthe
counter's current value is 200@0generate the segmentibterruption 12100whenthe
counter's current value is 25000generate the segmentidterruption 12101whenthe
counter's current vaduis 45000it generate the segmentidterruption 12102

See graph below:



Hsc2 | Hpo | HD1 | HD2 | HD3 | HD4 | HDs
K 10000 K 10000 K5000 K 20000
HSC2=K 10000+K 10000=K 20000| 2100
"y
HSC2=K 20000+K 5000=K 25000 12101
\ J
HSC2=K 25000+ K 20000=K 45000 12102

1T Absol

ut e

Mo d e

\j

In absolute mode, interruption occurs when the count value equals the set value of each
section of the counter. N interrupt markersrespond to N interrupt settings. The N+1
interrupt settings register is reserved for other purposes.

Example 1:

The current value of counter H8G 0, the setting value of segmens10000, the setting
value of segment & 15000, and the setting wa of segment & 20000. Wheiit starts
counting,if the current value of the counter is 10000,g4bgment Interruption 12000 is
generated; when the current value of the counter is 15008egmeent 2nterruption 12001 is
generated; when the current value of the counter equals 200@@gthent 3nterruption
12002 is generated.

HSCO HDO HD1 HD2 HD3 HD4 HD5
KO K10000 K15000 K20000
HSCO0= K10000 12000 R
HSCO= K15000 12001 1
HSCO0= K000 12002 R

Example 2

The current value of counter HSC2 is 5088gment ket value is 1000@egment et value
is 5000, andegment 3et value is 20000. Whainstarts countingf the current value of the
counter is 1000Gsegment Interrupt 12100 igyenerated; when the current value of the



counter is 50006segment 2nterrupt 12101 is generated; when the current value of the counter
equals 200006segment 3nterrupt 12102 is generated.

HSCO HDO HD1 HD2 HD3 HD4 HD5
KO K10000 K5000 K20000
HSCO0= K10000 12000 =
HSCO= K5000 12001 1
HSCO0= K000 12002 R

Note: When absolute counting is performed in-oam mode, counting interrupts are
generated sequentially, isegment 1 interruption, segment 2 interruption, segment 3
interruption.. When asegment interrupt occurs, no interrupt occurs even if the count value
reaches the sehlue of the segmemgain.

As in the example above, if the count value is increased from 4000 to 5000 and 10000 after
the interruption oegment 1 and, 2he interrupbn of segment 1 and ®ill not occuragain

and the interruption afegment 3vill occur when the count value continues to increase to
2000.

5-9-6. HS C mo d e

Mode 1: Single loop (normal mode)

The HSC interruption will not happexiter it ends. The following conditions can start the
interruption again.

reset the HSC

Reboot the HSC activate condition

The interruption is generated as the following sequence when single loop execution:

i nterruption cycle

Mode 2: Continuousloop
Continous loop interruption is only suitable for relative counting mode. In continuous loop

mode, the interruption will start again after it is complefdds mode is especially suitable

for the following application:
continuous baclorth movemaet.

Generate cycle intauption according to the fixegpulse

Segment Segmeng SegmenB Segment N 'nelast
interruption interruption interruption interruption eamen




Whencontinuous loop interruption is perform@slithout cam function enabled), interrupts
occur in the following order:

Segmentl
interruption

The last Segmen®
. segme_nt interruption
interruption

Segment N SegmenB

interruption interruption

S~

Via settingSFD331 users can switch betgnsingle loopmode or continuous loop made
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 (HSCO)

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 (HSC8) 0: single loop
Bit5 100 segments HSi@terruption 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)




59-7CAM function of high speed counter

High-speed counting cam: Afteessing all interruption set valyéhe highspeed counting

cam function is selected. When the higgeed counting value is equal to arfiyhe

interruption set valughe coresponding higispeed counting interruption (the same as the
100-segment higkspeed counting interruption marker) is executed immediately. When the
high-speed counting value changes repeatedly, the sameseglal interruption of the cam
can be executed reatedly.

High-speed counting cam not only ciutly realize the cyclic sequence interruption function
of ordinary electronic cam, but alsan generatmultiple timesof positive and negative
single pointinterruptionin single cycle. It is widely used tontrol systems of highpeed
winding machine and packaging machine.

Note: CAM function is only fit for absolute counting mode.

Cam function can be set by configuration panel in XINJE PLC software, or by special Flash
register SFD332: (Note: Drive condition mustdat OFF and ON agatn make

configuration effective)

0: No cam function enabled

1: Enable Cam Function

Example:

Fourvalues are stored in four consecutive dowibed registers starting with register HDO.
When HSQ@ starts to counif the HSCO countalueequals any of the four registers, the
corresponding interrupt signal will be generated immediately. As shown fiollineing
figure:

nter
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5981l nterruption using notes and parameter &

MO
| | ONT_AB | HsCo | k2000 | HDO |
M1

i I RST \ HSCO \

LD MO /IHSC trigger condition M(@a(so interruption counting condition)

CNT_AB HSCO K2000HDO //[HSC and 10&egment head address setting

LDP M1 IHSC reset trigger condition

RST HSCO /HSC and 10&egment reset (also reset the interruption)

As shown in the above examleote: the interrupsubprogranis omitted, see thapplication
example in chaptes-9-9). The data register HDO sets the region starting address for the set
value of 100 segments, and then stores the set value of 100 segments Hwood hitem.
Attention should be paid tesing highspeed counting interrupts:
T The register after the | ast segment no need
be used for othelitphapo8eselgmenesamplegment
2 is HD2, segment 3 viesd . HD4, then HDG6 is res
T It i s not all owed to set the interrupt sett
Ot herwise, errors will occur.
T 109®egment interrupgeweéirnattguhr ns,p etehda tc oiusnt erf t
does not occurpt twiiel Is encootn do cicnutrer r u
T I'n high speed counting process, if the pre
ADD instruction (DMOWtKY0OQMPtH®@DW)a,l utehevi I |
this time. Please do not change rtumenithgCD v a



Some parameters can be modified in special Flash registers, as shown in the following table:

Parameter Register Settingvalue

address
Countingmode | SFD330 0: relative 1: absolute
Executionmode | SFD331 0: execution oncel: interruptioncycle
CAM function | SFD332 0: not enablél: enable cam function

The above parameters can also be configured by the configuration panel in the following way:
Move the mouse over the higipeed counting instruction and righick it. Select "CNT_AB
Instruction Parameter Configuration” from the drdpwn 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 vl
High Speed C HSCO | Compare Value: Intemupt Address:
Opposite || Absolute [] Circulate [] cam
Config Value
Compare Value: 3000 El Section Mum: |1 El

Section Mum

Segmentl Count Hum:

Read From PLC | | Wite ToPLC | | OK | | Cancel

599. Application of HSC interruption

Application 1:

When MO is ON, HSC@tarts countingThe counting value is stored in the address starting
from HDO. When it reaches tlset 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 segmert high speed counting vl
I'id15pe'ﬂd Compare Value: Intermupt Address:
Frequence: Opposte  [_| Sbsolute [] Circulate [] cam
Config Value

Compare Value: 200000 El Section Mum: |2 El

Section Mum

Segmentl Count Hum:

Segment? Count Hum:

Read From PLC | | Wite ToPLC | | OK | | Cancel
Configure item Function
High speed counter | Choose HSC, the range is from HSCO to HSC18
Frequency Choose the HSC frequency doubling (2 pr 4
Compare value The vdue can be register or constant, in this example, when the

counting value reache®mpare value, HSCO is ON. here the comp
value is 200000 which is saved in D10.
Relative andabsolute | The HSC is relative mode or absolute mode

Interrupt address The starting registers to store 100 segments interruption preset vi
Circulate 100segments interruption mode is cycle or not
Cam The cam function is executed when any set value os&@dnhentigh

speed counting interrtipn equals the counting value.

Method 2: make the program



| } DMOV ‘KlOOOO‘ HDO ‘

DMOV ‘K-lOOOO‘ HD2 ‘

DMOV ‘K200000‘ D10 \

; }CNT_AB‘ HSCO ‘ D10 ‘ HDO ‘

} } RST ‘HSCO‘

:

INC

Sl\}/l}o INC -

Instruction:
LD SMO /ISMOis normaly ON caoil
DMOV K10000HDO /lsegment one preset vald®0 is 10000
DMOV K-10000HD2 /lsegment 2 preset valitbD?2 is -10000
DMOV K200000 D10 //[set HSC compare value
LD MO HSC activate condition MO
CNT_AB HSCO D1HDO //HSC interruption instruction
LDP M1 HSC reset conditioM1
RST HSCO réset HSC and 100 segments interruption
FEND /lthe main program end
12000 /[segment one interruption flag
LD SMO //S®is normaly ON coil
INC DO //BOD0O+1
IRET /linterruption return flag
12001 /[segment 2 interruption flag
LD SMO /ISMO is normaly ON coil
INC D1 /I1D1+1

IRET iterruptionreturn flag



Application 2: knit-weaving machine (continuous loop mode)

The machine principleControl the inverter via PLC, thereby control the motor. Meantime,
via the feedback signal from encoder, control the-Weidving machine and the precise
position.

AB phase HSC input
< phase inpu

PLC

forward, backward control

speed 1 control feedback
signal

V3 series inverter

drive #

Motor —— Encoder

control *

Knit-weaving machine

| 12003 I

-

HSC0=K 15000+(K-15000)

I I2002|

HSC0=K 90000+(K -75000)

| 12001 I

HSC0=K75000+K 15000

] 12000
Pulsefrequency f|  HSCO=K0+K75000 |-onward Reverse

Forwardfast run slow run_ Reversdast rur | slow run

\ Timet

Forward run Reverseaun

Below is PLC program: Y2 represents forward otigignal; Y3represents reversaitput
signal; Y4 represestoutput signal of speed 1; HS@ackforth times accumulation counter;
HSCQ AB phase HSC;



|Fﬁpllase1[ﬂmqnatﬁdlmeadmﬁlg v|

Hd'&ﬂﬂﬂ Compare Value: Irtemupt Address:

Frequence: Opposite || Absolute [ Circulate [] cam
Corfig Value

Compare Value: 1000000 El Section Mum: |4 El

Section Num Value

Segment]l Count Hum: ToO00

Segment? Count Hum: 15000

Segmentd Count Hum: =T5000

Segmentd Count Hum:

Read FomPLC | | Wite ToPLC | | OK | | Cancel




Y2
S)

—~

Y2
{fl CNT | HSC2 | K1000000
SMO
[ L CNT_AB | HSCO | DO | D100
DMOV HSCO | D200
FEND
12000
SMO Ya
f (s)
IRET
12001
SMO0 Y4
{1 (R)
Y2
(R)
Y3
(s)
IRET
12002
SMO0 Y4
{1 (s)
IRET
12003
SMO Y3
[ (R)
Y4
R)
Y2
S)

IRET




Instruction List

LD SM2 //ISM2 is initial ON coill

SET Y2 dét ON Y2 (forward run)

LDP Y2 Backforth times activate conditiovi2
CNT HSC2 K1000000 /[HSG@tarts counting

LD SMO //ISM0@® normal ON coil
CNT_AB HSCO DO D100 HSC 100 segments first address
DMOV HSCO0 D200 feadHSCOcounting value t®200
FEND nMiain program end

12000 /lInterruption 1 flag

LD SMO //ISMO is normal ON coill

SET Y4 get ON Y4 (run at speed 1)

IRET imterruption return

12001 /linterruption 2 flag

LD SMO //ISMO is normal ON coill

RST VY4 réset Y4 (stop running at speed 1)
RST Y2 réset Y2 (stop forward running)
SET Y3 dét ON Y3 (reverse running)

IRET /linterruption return

12002 /linterruption 3 flag

LD SMO //ISMO is normal ON coll

SET Y4 dét ON Y4 (run at speed 1)

IRET imterruptionreturn

12003 /linterruption 4 flag

LD SMO //ISMO is normal ON coll

RST VY3 réset Y3 (stop reverse running)
RST VY4 réset Y4 (stop running aliosv speedl
SET Y2 dét on Y2 (forward running)

IRET imterruption return



cCommuni cati on Functi on

This chapter mainly includes: basic concept of camication, Modbus
communication and free communication
Relative Instruction

Mnemonic Function Circuit and soft components Chapter
MODBUS Communication
COLR Coil Read }—H—‘ COLR‘ Sl‘ [ ‘ 3 ‘ DL ‘ 5% ‘ 6-2-3
INPR Input coil read %}—‘ INPR‘ ST ‘ S ‘ 3 ‘ DL ‘ 2 ‘ 6-2-3
coLw single coil write | |l coLw| bi| 2 | S| % | 6-2-3
MCLW Multi-coil write | || MClw | 01| | 8] S| 2 | 6-2-3
REGR Register read %}—‘ REGR‘ Sl‘ Y] ‘ 3 ‘ DL ‘ 2 ‘ 6-2-3
INRR 'rgggt register HH INRR ‘ 51‘ sz\ 3 ‘ DL ‘ o2 ‘ 6-2-3
REGW fv'rri‘tge'e register %H REGW‘ m‘ e ‘ st ‘ ) ‘ 6-2-3
MRGW V'\cr‘ftlg'reg'swr H}—¢ MRGW ‘ Dl‘ DZ‘ D3‘ IE: 6-2-3
Free Communication
SEND Send data }Hw% SEND | D10 | D100 | K2 | 634
RCV Receive data }—” RCV ‘ D20 ‘ D200 ‘ K2 ‘ 6-3-4
Read and write serial port data
CFGCR Read serial port }HT% CFGCR ‘ HDO ‘ K7 ‘ K2 ‘ 6-5-1
Write serial T}—{ CFGCW | HDO K8 K2 =
CFGCW DOr6.3-4 i | | | | 6-5-1

6-I Summary

XD, XL series PLC main units can fulfill your requirement on communication and network.
They not only support Modbus RTU, but also support Modbus A&@lIfield bus XNET.

XD, XL series PLC offer multiple communication methods, with which you can
communicate with the devices (such as printer, instruments etc.) that have Modbus
communication protocol.

6-1-T COM port

COM Port




XD, XL series PLC havmultiple communication ports, such as USB port, Ethernet port,
portO~port5 port2-RS232 port2RS485.

! not support S support

USB | RJ45| PortO | Portl | Port2 | Port2 | Port2 | Port3 | Port4 | Port
RS232 | RS485
XD1 : l $ S S : : : : :
XD2 ! ! S S S ! ! S S S
XD3 S ! ! S S ! ! S S S
XD5 S ! ! S S ! ! S S S
XDM S ! ! S S ! ! S S S
XDC ! ! ! S : S S S S S
XD5E | $ S ! S S ! ! S S S
XDME | § S ! S S ! ! S S S
XL1 : : : S S : : : : :
XL3 S ! ! S S ! ! S ! !
XL5 S ! ! S S ! ! S ! !
XLSE | ! S ! S S ! ! S ! !

Note: In the series 08" PLCs, there may be some models that do not support USB port or
Port2Pat5. See Appendix for details.

The distribution of XD series camunication ports is as follows:

Portl Port4 Ports
(0
R EEEEEEEEE
) ERE HERRBE
> % I PROGRAYMABLE CONT
Hal
SR EEEREEERERE R
HEEHEEEEEEEEEREEEEEEEEE
=) = (¢}

Port3 USBport Port2

Note:

(1) The USB port of some models is RJ45 port or PortO port or-RS232;
(2) Port 1 port of some models is RJ45 port.

(2) Port2 port of some models is PeR3485port or RJ45 port.

(3) The leftmost output terminal of XD5E is USB port or RS232 port.



The definitions and functions of each communication port are as follows:

Port Appearance Definition protocol Function
Downloadprogram, set the
Porto RS232port X-NET port parameters through
software or xinje config
tool
Modbus RTU | Downloadprogramand
Modbus ASCII | connect external devices
Portl RS232port Free set the port parameters
communication | through software or xinje
X-NET config tool
Modbus RTU | Downloadprogram and
Modbus ASCII | connect external devices,
Port2
RS232port Free set the port parameters
RS232 s >
communication | through software or xinje
X-NET config tool
Port2
RS485 A, B port RS485 port Modbus RTU | Downloadprogram and
Modbus ASCII | connect external devices,
A, B port
Free set the port parameters
Port2 RS485port communication | through software or xinje
X-NET config tool
High speed download port
USBo USB port X-NET please install the USB
driver first
High speed stable
download/uploagbrogram
and dataremote
TCP/IP monitoring, communicate
RJ45 Ethernefport communication | with TCP IP device in
based on Etherng LAN, set the port
parameters through
software or xinje config
tool
Left extension ED Modbus RTU _
port (for connect external devices,
) Modbus ASCII
Port3 extending Free set the port parameters
RS232/RS485 s through software or xinje
ort) communication config tool
P X-NET
Aboveextension
Port4 BD port/ I\Z/Ioc:jdbbuuss AI?STC%: | connect external devices,
RS232/RS48%p Free set the port parameters
tical fiber port L through software or xinje
communication .
Port5 (see below config tool
: X-NET
details)
Note:

(1) Port2RS232 and PortRS485 of XDC series can not be used simultaneowsign
configuring in programming software, the port number is COM2, just like Port2.



(2) If the parameters of Portl can not be online after modificatiomprttidem can be solved
by "stop PLC when rebabtinitialization after successful stopping, and thepoweron; if
not necessary, it is better not to modify the communication parameters of Port1.

(3) The communication function of-MET is not within the scope of this manual. Please
refer b the "X-NET User Manual".

(4) The content of Ethernebmmunication is not within the scope of thisnal. Please
refer to the UseManual of TCP IP Communication Based on Ethernet.

1. RS232(port 0, pRS232) port 2

PRG
RxD
TxD
VCC
GND

BN

@ o a4

Mini Din 8-pin plug (holes)

2. RS485(port 2RS48&5 ) 2
About RS485 poaB, i-0A sii X séidsOPLGRSG85 pott is put outside.
SG terminais signal ground. The terminal diagram is shown as below:

Please use twisted pair cable for RS485. (See below diagram). But shielded twisted pair cable
is better and the singknded connesto the ground.

Send o N Ny Ny N =~_/| receive

ise

receive >._ "\:\_"\_-\-_\_/'< send

3. USB port
When downloading programs and data throtighUSB port, the USHriver and
XINJEConfig toolmust 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 s
Serial Port(C) Baudrate(B)
| v () 4800BPS () 9600BPS
(®) 13200BP5(_) 38400BPS
[ ] Blue Tooth Serial Port
() 115200BPS
Parity(F) Cther set
() Mone () Odd (@ Ewven Databits:3 Stopbits: 1

This COM Port Not Exdst

| Automatic Detection | | QK | | Cancel |

2Click Xnet protocol to switch to xnet mode. T
corfig | Service

[] find by id D00-D00-D00-D000-0000

service is stopped v1.6.398

o] [ G |

Note:

@1 f i tt lseh offvesmalr devi ce: errr yocgarcmant cflimk d&
Service" to try to reconnect, or restart the
you still can't connectL,C piawenmn e ewdh ettoh ecrh etchke wk
dwownl|l oad scabolnenected properly, whether the USB

are installed properly.



cgnﬁg Service

stop service xnet config tool
start service

restart service

service is stopped v1.6.398

Madbus —

4. Et hernet port (RJ45)
RJ45 port is unique fdethernet PLC, @ppors TCP/IP Ethernecommunication, the port is
faster and more stable than USBroounicationthe data monitoring redime ability is
better program downloadg and uploading ifaster.The connection mode of Ethernet
communication itself has obvious advantages over RS485 and USB. In many situations of
PLC communication, users cannamunicate 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 networkthrough the Internet.

RJ45 port can beonfigured in "PLC Configethernet of XINJE PLC programming
software, ortirough XINJEConfigool. Refer to the relevant manual for details.
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=8 ] code
Ei Ladder
nstruction List
: Func Block
Config Block
: [ sequence Block
/=] Comment Editor
@ Free Monitor
-- Data Monitor
% 10 Monitor
- % Set Reg Init Value
-3 PLC Config

@ 1o

]_' Password

-..[an] Pulse
- [HHl Module

@ﬂ BD

... e0] ED
.| ] 4GBOX

-] 5] WBOX

=24 PLC Status

-8 cPU Detai

... 00 Expansion Details
60| BD Details

Eﬂ ED Details

5. Lef t

- erial Pnrt/

PLC1 - Ladder

general | remote communication

& weox

® Auntomatically obtain IP address

Use the following |P address

Cancel

extensi

on

ED port

(port 3)

The left extension ED port can conn&f card to extend RS232 and RS485 port. The ED
models include XENES-ED (can extend one RS232 and one RS485 port, but thestnvont
communicate at the same time).

XD-NES-ED

Power LEL

Communicatio

LED

Wiring termina

Each part name is shown as below:

Name Function
Power LED Thelight is ONwhen the ED module
power on
Communication| The light is ON vhenED module
LED communication is normal
< A R85+
g: B RA85
Q | SG Ground
% FG Connect to ground terminal
= i Empty
2 1 TX RS232send
RX RS232 receive
SG Ground




6. Above extension BD port (port 4, portb5)
The above extension port can connect BD gdrith contains RS232 mode (XNS-BD),
RS485 mode (XENE-BD) and gtical fibermode(XD-NO-BD).
XD series 24/32 1/0 PLC can extend one BD card, XD series 48/60 1/O PLC can extend 2 BD
cards XD series 18/0O PLC camot extendBD card

(1) X DN SB D
Eachpart name is shown as below:
Name Function
Communicatio] o Communication | Not support thigunction
LED LED
TX RXGND o
Wiring terminal EERIE Wirir_lg TX Signal send
[ \ terminal | RX Signal receive
GND | Ground
0 Empty

(2) XDNEB D
Eachpart name is shown as below:
Terminal Name Function
Communicatio — COresistorswitch Communication | Thelight is flashing when the BD
LED - LED cardcommunication is successful
Wirin A 485+
Wiring termina HHHHHH termir?al B 485
S Signal ground
0 Empty
Terminal resistor| To choose whether to use terminal
switch resistor{ 2 Q q

XD-NE-BD has the switch to select whether it is termifi&le switch defaul setting is
OFFwhich means not install terminal resistor. If XE-BD is at the head or end of the
bus, it needs to install 2 Oterminalresistorat the both side and turn on the switch

(right).

(3) X BN GB D
Communicatib Eachpart name is shown as below:
“ 1 "co Name Function
LED Communication| Not support this function
Wiring termina Qrm LED
g U © Wiring terminal | Theleft side is signal input

terminal, heright side is signal
outputterminal




6-1-2 Communi cation parameters

Communication Parameters

Station Modbus station number: 1~254
Baud Rate | 300bps~9Nbps

Data Bit 56,7,8,9

Stop Bit 1,15,2

Parity Even, Oddeven, empty, mask

The default parameterStation number is 1, bauwdte is 19200bps, 8 ddbits, 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 parametgset{ing parameters by
programming software; (2) setting parameters by XINJECaafg refer to chapte-2-6 for
details.

Free format communication parameters barset by programming software, refer to chapter
6-3-2 for detalils.

X-NET communicatioparameters can be set by Xinje Config tool. Refer-dEX fieldbus
manual for detalils.

Note: For the A, B terminal on the PLC body, 1Mbps and higher baud rate is only fit for X
NET communication mode.

6-2 MODBUS communi cati on

6-22I' Funcbivenvi ew
XD, XL series PLC support boModbus master and Modbus slave.

Master modeWhen PLC is set to be master, it can communicate with other slave devices
which have MODBUSRTU or MODBUSASCII protocol via Modbus instructions; it also
can change data with otha@evices.

For exampleXinje XD3 series PLC can control inverter by Modbus.

Slave modeWhen PLC is set to be slave, it can only response with other master devices.
Master and slaveln 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



or write one slave station; slave station has no program but only response the master station.
Wiring connect all 485+, connect all 485

I
I
CONRCT>
]

In RS232 networksee below diagramthere can only be one master and onesstd\one
time.

Master

There is dotted line in the diagram. It means any PLC can be master station when all PLC in

the network donét send data. As the PLC do not
will fail when more than one PLC seddta at one time. It is not recommended to use.

Note:

1. For XD/XL series PLC, RS232 and RS485 only supportthatfiex.

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 completely, slave PLCral data error may

occur; For XD/XLseries PLC, we solve this problem by adding waiting time before
communicationwhich means the slave PLC will receive the next data only after some time

the last data finished.

6-2-2 ChangifngMoidmatsr ucti on

Modbus instruction handling mode has chanigedD/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 meaassusan 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.

COLR K1 K500 K3 M1 K2 ’»

MCLW K1 K500 K3 M1 K2 }»

1]

REGW K1 K500 D1 K2 ’}




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 Mo d bapsnmu n i
The soft componet 6 s

following table:
XD1, XD2, XD3, XL1, XL3series PLC Modbus address and internal soft component table:

XC series x~

COLR K1 K500 K3 M1 K2 ’>

MCLW K1 K500 K3 M1 K2 }»

1]

REGW K1 K500 D1 K2 ’}

XD3 series &

code in

cddress a

PLC

corresponds

wi t h

Modbus Modbus
type component Address number| address address
(Hex) (decimal)
M M0O~M7999 8000 | O~1F3F 0~7999
X0~X77 (main unit) | 64 5000~503F 20480-20543
X100006-X10077 64 5100~513F | 20736~20799
(#1 modue)
X10100~X10177 5140~-517F 20800~20863
64
(#2 modue)
X10200~X10277 64 5180~51BF 20864~2027
(#3 modue)
X10300~X10377 64 51CO~51FF 20928-20991
(#4 modue)
X10400~-X10477 64 5200~523F 20992-21055
(#5 modue)
Coi X X10500~X10577 64 5240~527F 21056~21119
olil
bit (#6 modue)
X10600~X10677 64 5280~52BF 21120~21183
(#7 modue)
X10700~X10777 64 52C0~-52FF 21184~-21247
(#8 modue)
X11000~X11077 64 5300~533F 21248-21311
(#9 modue)
X11100~X11177 64 5340~537F 21312~21375
(#10 modde)
)éé())OO&XZOO?K#l 64 58D0~590F 22736-22799
Y0~77(main uni) 64 6000~-603F 24576-24639
Y Y10000-Y10077 6100~613F | 24832~24895
64
(#1 modde)

Mo dbu



Y10100~Y 10177 6140~617F 24896-24%9
64

(#2 modue)

Y10200~Y 10277 64 6180~61BF 24960-25@3

(#3 modue)

Y10300~Y 10377 64 61CO~61FF 25024~-25087

(#4 modue)

Y10400~Y 10477 64 6200~623F 25088~25151

(#5 modue)

Y10500~Y 10577 64 6240~627F 25152~23215

(#6 modue)

Y10600~Y 10677 64 6280~62BF 25216~25279

(#7 modue)

Y10700~Y 10777 64 62C0~62FF | 25280~25343

(#8 modue)

Y11000~Y 11077 64 6300~63F 2534425407

(#9 modue)

Y11100~Y 11177 64 6340~637F 2%408-2H71

(#10 modue)

\é[2)())OOO~Y2007K#1 64 68D0-690F | 2683226805
S S0~S1023 1024 | 7000-73FF 28672-29695
SM SMO~SM2047 2048 | 9000-97FF 36864-38911
T TO~T575 576 AOOC~A23F | 409606-41535
C CO~C575 576 BO00O~-B23F | 45056-45631
ET ETO~ET31 32 CO0G-CO1F | 4915249183
SEM SEMO~SEM31 32 CO080-C0O9F | 49280-49311
HM"1 HMO~HM959 960 C100-C4BF | 49408-50367
HS'! HSO~HS127 128 D900~-D97F | 5555255679
HT"1 HTO~HT95 96 E100-E15F 57600-57695
HC'! HCO~HC95 96 ES500-E55F 5862458719
HSC't HSQ~HSC31 32 E900-E91F | 59648-59679
D D0~D7999 8000 | O~1F3F 0~7999

IDO~ID99(main unit) | 100 5000-5063 20480-20579

ID10006-D10099 100 5100-5163 20736-20835

(#1 modue)

ID10100-IDIOI | 109 | 5164~51C7 | 20836~20935

(#2 modue)

ID10200~ID10299 100 51C8~522B 20936~21035

(#3 modue)

ID10300~1D10399 100 522C~528F

Register (#4 modue) 21036~21135
word ID ID10400~1D10499 100 5290~52F3 21136~21235

(#5 modue)

ID10500~1D10599 100 52F4~5357 21236~21335

(#6 modue)

ID10600~1D10699 100 5358-53BB 21336~21435

(#7 modue)

ID10700~1D10799 100 53BC~541F 21436~21535

(#8 modue)

ID10800~ID10899 100 5420~5483

(#9 modue)

21536~21635




ID10900-ID10999 | 100 | 5484-54E7

10 mod) 21636~21735

D20006-1D20099 | ;00

(#1 BD) 58D0-5933 | 22736-22835

Snl?8~QD99(ma'” 100 | 6000-6063 | 24576-24675

QD10006-QD10099 | 145y | 61006163 | 24832-24931

(#1 modue)

QD10100-QDI0199 | 100 | oo oo | 2493225081

(#2 modue)

OD10200-QD10299 | 100 2503225131

%2 moddo) 61C8-622B

QD10800-QD10398 | 100 | oo oo | 2513225281

(#4 modde)

QDI0400-QDIONY | 100 | coorpprg | 2523225331
QD (#5 modue)

QD10600-QD10698 | 100 | oo\ oo | 2583225431

(#6 modue)

OD10600-QD10699 | 100 2543225531

7 moddo) 6358-63BB

QD10700-QD10799 | 100 | goo” oo | 2563225631

(#8 modue)

QD10800-QDI0B99 | 100 | gy cang | 2563225731

(#9 modue)

OD10900~QD10999 | 100 2573225831

(#10 modue) 6484-64E7

OD20000-QD20099 3

1 8D) 100 | 68D0-6933 | 26832~%931
sD SDO-SD2047 2048 | 7000-77FF | 2867230719
™D TDO-TD575 576 | 8000-823F | 3276833343
CD CDO~CD575 576 | 9000-023F | 3686437439
ETD ETDO-ETD31 32 AOOO-AOLF | 40960-40991
HD'! HDO~HD999 1000 | AOBO-A467 | 41088-42087
HSD'® | HSDO-HSD499 500 | B880-BA73 | 4723247731
HTD'T | HTDO~HTD95 96 BCBO-BCDF | 48256-48351
HCD'® | HCDO~HCD95 96 CO80-CODF | 49280-49375
HSCD ' | HSCDO-HSCDBL | 32 C480-C49F | 50304-50335
FD'2 FDO~FD5119 5120 | CACO-DSBF | 50368-55487
SFD? | SFDO-SFOL999 2000 | E4CO-EC8F | 58560-60559
FS? FSO-FS47 48 FACO-FAEF | 62656-62703

XD5, XDM, XDC, XD5E, XDME, XL5, XL5E, XLME series PLC Modbus address and
internal soft component table:

Modbus Modbus

Type component Address numbers| address address

(hex) (decimal)

M M0O~M204P 20480 | O~4FFFF 0~20479
Coil X0~X77(main unit) 64 5000-503F | 20480-20543
bit X X10000-X10077 5100~513F | 20736~20799

64
(#1 module)




X10100~X10177 5140~517F | 20800~2083
64

(#2 module)

X10200~X10277 64 5180~51BF | 20864~2027

(#3 module)

X10300~X10377 64 51CO~51FF | 20928-20991

(#4 module)

X10400~X10477 64 5200~52F | 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 54CO-HAFF | 21696-21759

(#16 module)

X20000-X20077

(#1BD) 64 58D0~590F | 22736-22799

Y O0~77(main unit) 64 6000-603F | 24576-24639

Y10000-Y10077 6100~613F | 24832~24895
640

(#1 module)

Y10100~Y 10177 6140~617F | 24896-24%9
64

(#2 module)

Y10200~Y 10277 64 6180~61BF | 24960-25®3

(#3 module)

Y10300~Y 10377 64 61CO0~61FF | 25024~25087

(#4 module)

Y10400~Y 10477 64 6200~628F | 25088~25151

(#5 module)

Y10500~Y 10577 64 6240~627F | 25152~23215

(#6 module)

Y10600~Y 10677 64 6280~62BF | 25216~25279

(#7 module)

Y10700~Y 10777 64 62C0~62FF | 25280~25343

(#8 module)

Y11000~Y 11077 64 6300~63%F | 25344~-25407

(#9 module)

Y11100~Y 11177 64 6340~637F | 25408~2%471

(#10 module)




Y11200~Y 11277 64 6380~63BF | 25472~25535

(#11 module)

Y11300~Y 11377 64 63C0~63FF | 25536~25599

(#12 module)

Y 11400~Y 11477 64 6400~643F | 25600~256563

(#13 module)

Y11500~Y 11577 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)

\éé())OOO-YZOO?K#l 64 68D0~690F | 26832-26895
S S0~S7999 8000 7000-8F3F | 28672-36671
SM SMO~SM4095 4096 9000~9FFF | 36864-40959
T TO~T4095 4096 AOOO~AFFF | 40960-45055
C C0~C4095 4096 BOOO-BFFF | 45056-45151
ET ETO~ET39 40 C000-C027 | 49152-49191
SEM SEMO~SEM127 128 CO080~COFF | 49280-49407
HM" 1 HMO0~HM6143 6144 C100-D8F- | 49408-55551
HS'? HSO0~HS999 1000 D900~DCEF | 55552-56551
HT" ! HTO~HT1023 1024 E100-E4F | 57600-58623
HC"? HCO0~HC1023 1024 ES00-E8H | 58624-59647
HSC'? HSQO~HSC36 40 E90C-E927 | 59648-59687
D D0~D20479 20480 | O~4FH- 0~20479

IDO~ID99Y(main unit) 100 5000-5063 | 204806-20579

ID10006-1D10099 100 5100-5163 | 20736-20835

(#1 module)

ID10100-IDIOISY 1155 | 5164~51C7 | 20836~20935

(#2 module)

ID10200~ID10299 100 51C8~522B 20936~21035

(#3 module)

ID10300~1D10399 100 522C-528F 21036~21135

(#4 module)

ID10400~ID10499 100 5290~52F3

(#5 module) 21136~21235

Register ID10500~ID10599 100 52F4~5357
word ID (#6 module) 21236~21335

ID10600~ID10699 100 5358-53BB 91336-21435

(#7 module)

ID10700~1D10799 100 53BC~541F 91436~21535

(#8 module)

ID10800~ID10899 100 5420~5483 91536~21635

(#9 module)

ID10900~ID10999 100 5484~54E7 21636~21735

(#10 module)

ID11000~ID11099 100 54E8-554B 91736~21835

(#11 module)

ID11100~ID11199 100 554C~55AF

(#12 module)

21836~21935




ID11200~ID11299 100 55B0~5613

(#13 module) 21936~22035

ID11300~ID11399 100 5614~5677 92036~22135

(#14 module)

ID11400~ID11499 100 5678-56DB

(#15 module) 22136~22235

ID11500~ID11599 100 56DC~573F 99936~22335

(#16 module)

ID20006-ID20099#1 100

BD) 58D0~5933 | 22736-22835

QDO0~QD99(main unit) | 100 6000-6063 | 24576-24675

(Q#lﬁ)ggagmoogg 100 | 61006163 | 2483224931

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)

QD10500~QD10599 100 25332~25431

(#6 module) 62F4~6357

QD10600~QD10699 100 6358-63BB 25432~25531

(#7 module)

QD10700~QD10799 100 25532~25631

(#8 module) 63BC~641F
QD QD10800~QD10899 100 6420~6483 25632~25731

(#9 module)

QD10900~QD10999 100 25732~25831

(#10 module) 6484-64E7

QD11000~QD11099 100 6AES-654B 25832~25931

(#11 module)

QD11100~QD11199 100 25932~26031

(#12 module) 654C-65AF

QD11200~QD11299 100 65B0-6613 26032~26131

(#13 module)

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)

S[E)))Z 0006-QD2009%#1 100 68D0~6933 | 26832~5931
SD SDO~SD4095 4096 7000-7FFF | 28672-32767
TD TDO~TD4095 4096 8000-8FF | 32768-36863
CD CD0~CD4095 4096 9000-9FFF | 36864-40959
ETD ETDO~ETD39 40 A000~A027 | 40960-4099
HD"! HDO~HD6143 6144 A080~B87F | 41088-47231
HSD'! HSDO~HSD1023 1024 B880~-BC7F | 47232-48255
HTD"! HTDO~HTD1023 1024 BC80~-CO7F | 48256-49279




HCD"* HCDO~HCD1023 1024 CO080-CA7F | 49280-40303
HSCD'* HSCDO~HSCDB89 40 C480-C4A7 | 50304-50343
FD"?2 FDO~FD8191 8192 CACO-E4BF | 50368-58559
SFD'? SFDO~SFD5999 6000 E4CO-FC2F | 58560-64559
FS'?2 FSO~FSA7 48 FACO-FAEF | 62656-62703

Note:

1.*1 is poweroff retentive range, *2 is flash range.

2. The address is usually for ModbRI U and ModbusASCIl communication when PLC
works as lower computernd upper computer: SCAD#Screen/PLC......

3. If uppercomputer is PLC, then we write program according to Mod®lid or Modbus
ASCII protocol; ifupper computer is SCADA or HMthere will be two situations: 1. with
xinje driver. E.g.: xinje HMIcan use PLC soft components directly (YO/MO0). 2. without xinje
driver. Please select Modb&TU or ModbusASCII protocol, then use the address in the
above table to define the data vairable.

4. For Octonary /O, calculate corresponding octonary I/O Modbus ad#@ssxample, YO
modbus address is H6000, Y10 modbusresklis H6008 (not H6010), Y20 modbus address
is H6016 (not H6020).

5. when the modbus address is over K32767, it needs to use hex format to show it and add O
before the address. For examp#0 Modbus address is 41088 which cannot write in the
software please convert it to hex format HOA080.

6-2-4 Modbus data for mat

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 deeodejission
mode (and port parameters) of all devices in Modbus serial links should be the same.
Modbus-RTU data structure

RTU mode:

Under Modbus RTU (remote terminal unit) mode, message has-bitdhdxadecimal
characters in every-Bit byte. This moddas 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 ¢h&eRC .

RTU mode frame description:

Modbus Function data CRC
station code
2 byte
1 byte 1 byte 0~252 byte | CRC low | CRC
high
Format:
START No input signal 10ms
Address stationno.” Communication address:i8t binary
Function Function code 8-bit binary
éD'zTA n-1 Data content




DATAO N*8-bit data, NJ) 8, max 8 bytes

CRC CHK Low CRC check code

CRC CHK High 1_E‘rb!t CRC check code is consist of two 8
bit binary

END No input signal 10ms

2. Modbus address

OOH
01H
OFH
10H

3. Function and DATA:

All the Xinje XC series PLC broadcéisb s | av e
Communicate with address 01H PLC.
Communicate with address 15H PLC.
Communicate with address 16H PLC and so on. Up to Z2H" .

stations donot

Function Function Modbus instruction
code
01H Read coil COLR
02H Read input coll INPR(not support Xinje PLC)
03H Readregister REGR
04H Read input registe| INRR
05H Write coil COLW
06H Write register REGW
10H Write multi- MRGW
register
OFH Write multi-coil MCLW

(1) Take 06H function code as example (single register writeand introduce data

format.

E.g.: upper computer write data to PLC HO002 (D2).
RTU mode:
Asking format Response format
ID O1H ID O1H
Function code 06H Function code 06H
Register ID O00H Register ID OOH
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

Explanatioh

1. Address is PLC station no.
2. Function code is ModbeRTU protocol read/write code.
3. Register address is the PLC modbddrass, please see chapt&-8
4. Data content is the value in D2.
5. CRC CHECK High / CRC CHECK Low is high and low bit of CRC check value.

If 2 pieces of Xinje XD3 eries PLC communicate with tie¢herone write K5000 to D2.

respec



MO

—N

REGW K1 HO002 KS5000 K2 }{

MO is trigger condition (Risingdge). If communication fails, the instruction will try twice. If
the third time communication fails, then communication ends.

The relationship between REGW and Modbus RTU protatbkr 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:&@éH 06H 00H 02H 13H 88Hsystem take CRC
checking automatical)y
If monitor the serial port2 data by serial port debugging tool, the daeir®hr06 00 02 13

88 25 5C

Note The i

REGW K1 K500
REGW K1 HI1F4

(2) Func tcioothd H/ 0 2He a d

nstructi

D1 K2
D1 K2

on

doesnot

coil/read

di stingui sh
B10000, K16 and H10 are the same value, so the following instructions are the same.
REGW K1 B111110100 D1 K2

i nput

Eg.Read coil address 6000H (YO0). At this time, YO and Y1 are ON.

RTU mode:

Asking format Response format

Address O1H Address 01H

Functioncode 01H/02H | Functioncode 01H/02H

Coil address 60H Byte number 01H
OOH

Coil number O0H Datacontents O3H
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).

B)Funct i ®rB:Hceoadde
Eg. Read two registestarting from03E8H (D100Q D100Y).

regi ster

RTU mode:

Asking format Response format

Address 01H Address 01H

Functioncode O3H Functioncode 03H

Registeraddress | O3H Byte number 04H

E8H

Registemumber | OOH Datacontents 12H

2EH

coi l

deci

ma |



02H 04H

E8H

CRC CHECK 44H CRC CHECK Low | 9DH
Low

CRC CHECK 7BH CRC CHECK High| CCH
High

At this time, the data redtbm D1000andD100lare122EH (4654 and0O4E8H(1256.

4 Functi dimbHcwdete single coil

Eg. Set on the coil addre§0H (YO).

RTU mode:
Asking format Response format
Address O1H Address O1H
Functioncode 05H Functioncode 05H
Coil address 60H Coil address 60H

OOH OOH

Datacontents FFH Datacontents FFH
(low byte is before 00H O0H
high byte)
CRC CHECK 92H CRC CHECK Low | 92H
Low
CRC CHECK 3AH CRC CHECK High| 3AH
High

Note: when writing single coil, ON isOOFFH OFFis 0000H the low byte is before high
byte for the data contents.

(5) Fun c tciooghd Hvr inue t i I e
Eg. Write 16 coils start from addre8800H(Y0).

coi l

RTU mode:

Asking format Response format

Address O1H Address 01H

Functioncode OFH Functioncode OFH

Coil address 60H Coil address 60H
OOH OOH

Coil number OOH Coil number OOH
10H 10H

Byte number 02H - -

Datacontents O3H

(low byte is before 01H

high byte)

CRC CHECK 43H CRC CHECK Low 4AH

Low

CRC CHECK 16H CRC CHECK High O7H

High

Thedata contents ar@103H the binary format i©000 0001 0000 001 rite in
correspondingy17~YQ, soY0, Y1, Y10 are set ON.
Note: when writing the data contents, the low byte is before the high byte.



(6) Func tcioodn®H wr i te multiple registers
Eg. Write 3 registers starting from addré890H(DO).

RTU mode:
Asking format Response format
Address 01H Address 01H
Functioncode 104 Functioncode 10H
Registeraddress | O0OH Registeraddress OOH
00H O0H
Registemumber | OOH Registemumber O0H
03H 03H
Byte number 06H - -
Datacontents 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 iDO, D1, D2 arel, 2, 3.
Note: byte number = registaumber * 2.

Modbus-ASCII data structure

ASCII mode:

For Modbus ASCI1l American Standard Code for Information Interchangeode in serial
links, every 8bit byte is sent as two ASCII characters. When communication links and
devices do not fit RTU mode timgnmonitor, we usually use the ASCII mode.

Noté One byte needs two characters, so ASCIl mode ke limefficiency than RTU
mode.

E.g.: Byte 0X5B will be encoded as two characters: 0x35 and OR&CII code 0x35
="5" 0x42 ="B"" .

ASCIl mode frame check deainn Longitudinal Redundancy CheckiGgRC)

ASCII mode frame description:

Start mark | Modbus no.| Function codg data LRC End mark
1 charactel 0~252*2 | 2 characters
OGA 2 charactery 2 characters characters 2 characters OxOD | OXOA
Format

STX (3AH) Start mark=3AH

Address code high bit Communication position ng™

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

Instruct!on start ID Command start bit

Instruction start ID




Instruction start ID Consist of 4 ASCII codes
Instruction start ID
Data length
Data length Length from start to ehd
Data length Consist of 4 ASCII codes
Data length
LRC check high bit LRC check code
LRC check low bit Consist of 2 ASCltodes
END high bit End mark

. END Hi=CR ODH™ © END Lo=CR
END low bit ~ OAH

2. Communication addres's

00H All Xinje XC series PLC broadca$td slave stations do not response.
01H Communicate with address 01H PLC.

OFH Communicate witladdress 15H PLC.

10H Communicate with address 16H PLC.

And so on, up to 254 FEH" .

3. Function and DATA'

Function | Function Corresponding modbus
code
01H Read coll COLR
02H Read input coil INRR
03H Read register REGR
04H Read input register | INRR
05H Write single coill CoLw
06H Write single register | REGW
10H Write multiple MRGW
registers
OFH Write multiple coils | MCLW

Take 06H function cofle write single registér as example, and introduce data format
" other functions arsimilar to thi§

E.g° uppercomputer write dat&«5000(H1388)0o PLC H0O002 (D2).

ASCIl modé

Start mark 3AH
ID 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 ODH
OAH

Descriptioh

1. addresss PLC station number.

2. Function code is Modbu&SClI protocol read/write code.

3. Register ID is the PLC modbus communication ID, please see chaptr 7

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 KL H0002 K5000 K2 }{

MO is trigger condition (rising edge). When Xinje PLC communicates by M&db
communication fails, the instruction will try twice. If the third time communication fails, then
communication ends.

The relationship between REGW and ASCII protqother instructions are similar to this

REGW Function code 06H

K1 Stationnumber

HO0002 Modbus ID

K5000 Data content is 1388H

K2 PLC communication serial port

Complete data strinAH 30H 31H 30H 36H 30H 30H 30H 32H 31H 33H 38H 38H
35H 43H (system take CRC checking automaticpally

If monitor the serial portBy serial port debugging tool, the datum:&a&H 30H 31H 30H

36H 30H 30H 30H 32H 31H 33H 38H 38H 35H 43H ODH OAH

Note: The data does not distinguish decimal, binary, hexadecimal etc. For example, B10000,
K16 and H10 are the same value, lm®following instructions are the same.

REGW K1 B111110100 D1 K2

REGW K1 K500 D1 K2

REGW K1 H1F4 D1 K2

6-2-5 Communi cation I nstructions

Modbus instructions include coil read/write, register feaite; below willintroduce 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 sition number is 1.2 and 3. So the remote communication number is 1.2 and 3.



2. Remote register/coil start ID humber:

Assign remote coil/register number: the start coil/register ID of PLC read and write, it is
normally used with Wars&i gned coil/register num
Eg  PLC read Xinje invertero6s outHplodt ,blisr equency (
voltagé H2105 , then remote register/coil start ID is H2103, assigned coil number is K3.

3. Local receipt/send coil/register addfesSoil/register in PLC used to elkange 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 instructionalwilys 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 wily twe executed once, and
only when the next rising/falling edge comes, Modbus instructions will be executed again.

Coil Read [COLR]
Instruction Summary

Readhe specified stationdgs coi l status to the |
Coil read[COLR]
16 bits COLR 32 bits -
instruction instruction
Execution Normally ON/OFF caoil Suitable XD, XL
condition models
Hardware - Software -
requirement Requirement

Operands
Operands| Function Type
S1 Specify the remote communication statiam 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




Suitable soft components

Operands| System Constant| Module
Word D" [FD| TD* | CO* | DX | DY | DM* | DS | KH D | QD

S1 0 |0 0 0 0

S2 0 |0 0 0 0

S3 0 |0 0 0 0

Operands| System
Bit X|Y[M|s|T™|C|Dum

D1 6|{06|06 [0 |0 |0

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HEBCD, 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

COLR‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

F"(H & & & @)

1 Re atdhceo i | , Modbus function code O0O1H.

T Seri alO pko&Ot:: FRS 2)ARIPo (RSI2)3R2P o0 (RX4)8163
Port @ft ext, &dPiogqdmbpoet )ext e KSiPon(apovte 1),
extension port 2).

T Oper ankKlls~IKSB3000he max coi l guantity is 2000

T When X0 is ON, COLR. iWBsemutche DiangsSr eatceare e u
the Modbus read and write flag SM160 (serie
compl &Me&q (seri OIFFpordtf 2A) ciosnmaiedncda ttihoen err
number dfs rseebebd tawtidmat i cal k¥tewek sreenide.v alhste r
registers to deter mheeex &deu choodsbeur s® $rueltatde oafenrdr
wriséruontionsieh S&OM6&. port 2

Input coil read [INPR]

Summary
Read the specified stadaiteonds i nput coil status
Input coil reafiNPR]
16 bits INPR 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD, XL
condition edge models
Hardware - Software -
requirement requirement




Operands

Operands| Function Type
S1 Specify remote communicati@tationno. 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

Suitable soft components

Word Operands| System Constant| Module
D| FD| TD* | CD* | DX | DY | DM* | DS* | KH D [ QD
S1 60 | o 0 0 s
S2 60 |o 0 0 0
S3 0 |© 0 0 0
D2 K
Operands| System
. XYM [S|T| C| Dnm
Bit D1 56|06 |60 |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
and HS; T includes T and HT; C includes C and HC.

Function

INPR ‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

. & @ ® @ @
i

Y Read input coil, Modbus function code is 02
T Seri al p KrOt:: PKOO~tKS5.( RS232) , K1: Portl( RS232
Port &ft e xt enksd :dmfboproted )ext e KSi:onPaposte 1),

ext emngioat 2).

T Oper andKIS3Kna0x0 0i nput coil number is 2008

T When X0 is ON, i ENPRModMddEBHUCEBIEQADdN Write flag !
port 2) i s set ON, SM160 i s set ®OFFa when
communi cati ommncntuhmébemcaisr seefiehd tawtidmati cal
resend. Usehe cahecvheckregi sters Tlhedeter mi
executi oModlkwsaulrteadtamdtwrintse oihn S®NLI6A&1. port

T This instructibbnPLlG ninnoptutr ecaadi IX.1 NJ



Single Coil Write [COLW]

Summary

Writel oc al device specified coil to remote
SingleCoil write [COLW]
16 bits CcoLw 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering Models
Hardware - Software -
Requirement Requirement

Operands
Operands| Function Type
D1 Specify remote communicatia@iationnumber | 16 bit§ BIN
D2 Specifyremote coil start address 16 bitS BIN
S1 Specify start address of local coil bit
S2 Specify serial port number 16 bits BIN

Suitable soft components

Word

Bit

Operands| System Constant| Module
D | FD| TD* | CD* | DX | DY | DM* | DS | KH ID| QD
D1 0 |0 0 0 0
D2 0 |0 0 0 0
S2 K
Operand System
XYM |S|T|C | Dhm
S1 6|0|06 |06]|06 |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
and HS; Tincludes T and HT; C includes C bitl

Function

X0
C

C) & =

OLW‘ K1 ‘KSOO‘ M1 ‘ K2 ‘

Write s

Ser i
Port

al
eft

extensi

Wh e n

X0

ingle coil, Mo db
p Krot:: PKOOr~tK)5 .( RS2

e Xt enksd . mPbproted e xt e Kbi:onPapo bt

on port 2).

stati

us function code
32), K1: Portl( RS232

i si OBt riGOteikpphodbed read write

f

i s

1),

ag

(



port 2) i s set ON, SM160 i s set ®FFa when
communi cati omndertrtoe rwmhse rs edtf, bremtaataivticda | | y

resend. Usehe cahecvhertc kregi sters Tlhedeter mi
executi oModkkwsaulrteadtamad twrintse oilhn SO 6O port

Multiple coils write [MCLW]

Summary
Write local device multiple oi | s t o remote station nods 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
Operands
Operands| Function Type
D1 Specify remote communicatiatationnumber | 16 bit§ BIN
D2 Specifyremote coil start address 16 bits BIN
D3 Specify coil number 16 bits BIN
S1 Specify start address of loaadils bit
S2 Specify serial port number 16 bits BIN
Suitable soft components
Word Operands System Constant| Module
D[] D [cor[Dx| Dy | bv | DS | KH ID | QD
D1 o [6 |6 [0 o
D2 o [o6 ]o [o o
D3 o [o | [o 0
S2 K
Operands System
Bit x]yY[m[s[m™]c]Dnm
S1 olofs [0 ]o6]s

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 @ @ @ @ @
K

MCLW‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

T Write moitispl Modbus function code is OFH.

T Seri al p Krot:: PKOOr+K5 .( RS232), K1: Portl( RS232
Pornt eft e Xt enksd :qd mPboprotedt e xt e Kbi: onPapaearste 1) ,

extension port 2).
T OperaBndm®x coil .number is 1976

T When X0 isi@Nt riMcliaMkogfhodbesd read write fl ag
port 2) i s set ON, SM160 i s set ®FFa when

communi cati omndrtrtoe rownmhse rs edtf, breansaawtidd al | y

resend. Usehe cahecvhetc kregi sters Tlhedet er mi
executi oModkkwsaulrnteaoadtamadtwrintse doihn SOMLI6OL. port

Register read [REGR]

Summary
Read remote st adcaldevicenobs register to
Register redtREGR]
16 bits REGR 32 bits -
instruction instruction
Execution Normally ON/OFF edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement
Operands
Operands| Function Type
S1 Specify remote communicatictationnumber 16 bitS BIN
S2 Specify remee register start address 16 bits BIN
S3 Specify register number 16 bits BIN
D1 Specify start address of loa&gister 16 bits BIN
D2 Specify serial port number 16 bits BIN
Suitable soft components
Word Operands| System Constant| Module
D | ™ [ cD* [ DX | DY [ DM* [ DS [ KH D] QD
S1 EEEEE o
S2 o I o
S3 o |6 ]o [o o
D1 [
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.

Function




& & & @) @

F(MO—{

REGR | K1 |ksoo| k3 | b1 | K2 |
T Read register, Modbus function code is O03H.
T Seri al p Krot:: PKOO~+K6L( RPDI2)1,( RS232) , K2: Port
Pornt eft e Xt enksd :qd mPboproted e xt e Kbi: onPaporste 1) ,
extension port 2).
T Oper 8&ndméeéx regi st.er number is 125
T When X0 isi ONtrid&E@odhodbed read wrriitel fl ag |
port 2) i s set ON, SM160 i s set ®FFa when
communi cati ommncdcrtrioe mwMmhsa rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecvhetc kregi sters Tlhedet er mi
exddwn rModbluts afeadtamad twrintse oilhn SOMLIEOL. port
Input register read [INRR]
Summary
Read remote station nob6s input register o |l oc
Input register reafiINRR]
16 bits INRR 32 bits -
instruction instruction
Execution Normally ON/OFF, edge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement
Operands
Operands| Function Type
S1 Specify remote communicatiatationnumber 16 bits BIN
S2 Specify remee register sta@ddress 16 bits BIN
S3 Specify registenumber 16 bits BIN
D1 Specify start address local register 16 bits BIN
D2 Specify serial port number 16 bitS BIN
suitable soft components
Word Operands| System Constant| Module
D | D[ T | cD* | DX | DY | DM* | DS | KH ID [ QD
S1 o [6 |6 [0 o
S2 o |6 ]o [0o 0
S3 o |6 ]o [o [
D1 o
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.



Function

INRR ‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

. & ® ® @ @
- —

T Read input register, Modbus function code i s
T Seri al p oKrOt: : PKOO~+KS5 .( RS232) , K1: Portl( RS232
Pornt &ft e Xt enksd :q mPboproted e xt e Kbi: onPapoarste 1) ,

extieonns port 2).
T Oper 8&ndmeéx regi st.er number is 125
T When XO i si nOsNt, riuscNtRiRophodbed read write flag |

port 2) i s set ON, SM160 i s set ®FFa when
communi cati oamnc rtrioe rroacsuhsadss edtf, be tawtid mat i cal
resend. Usehe cahecvhetc kregi sters Tlhedet er mi

executi oModkkwsaulrnteaoadtamdtwrintse doilhn SO 6O port

Single Register write [REGW]

summary
Writel oc al device register to specified remote st
Register writfREGW]
16 bits REGW 32 bits -
instruction instruction
Execution Normally ON/OFFedge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement
Operands
Operands | Function Type
D1 Specify remote communicatia@tationnumber | 16 bits BIN
D2 Specify remee register start address 16 bitS BIN
S1 Specify start address of loa&gister 16 bitsS BIN
S2 Specify serial port number 16bits BIN
suitable soft components
Word Operands System Constant| Module
D[|mD|co[Dbx|[Dy [ D™M]|DS| KH ID | QD
D1 6|6 [6 [0 5
D2 6|6 [6 [0 o
S1 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.

Function

. ) ) &) @

Fﬂ—{REGW K1 ‘KSOO‘ D1 ‘ KZ‘

T Write register, Modbus function code is O0OG6H
T Seri al p oKrOt: : RKRSt2B2 ) , K1: Portl(RS232), K2:

Port &ft e Xt enksd :q mPboproted e xt e Kbi: onPaporste 1) ,
extension port 2).
T When X0 isi ONf riecEGWoBhodbes read write fl ag !

port 2) i s setseON,OFEMIwhOe ni st he exécuat i on [
communi cati ommncdcrtrloe mwMmhsa rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecvhetc kregi sters Tlhedet er mi

executi oModkkwsaulrteiondda aiuktwons ofh SOMLEOL port

Multiple registerswrite [MRGW]

Summary
Writel oc al device multiple registers to remote st
Multi-register writd MRGW]
16 bits MRGW 32 bits -
instruction instruction
Execution Normally ON/OFFedge Suitable XD, XL
Condition triggering models
Hardware - Software -
Requirement Requirement
Operands
Operands| Function Type
D1 Specify remote communicatiatationnumber 16 bits BIN
D2 Specify emote register start address 16 bits BIN
D3 Specify register number 16 bits BIN
S1 Specify start address of loaalgisters 16 bits BIN
S2 Specify serial port number 16 bitS BIN
suitable soft components
Word Operands System Constant| Module
D[ | ™ [ c>* [ DX | DY | DM* [ DS [ KH ID [ QD
D1 o [6 |6 [0o o
D2 o [6 |6 [0 o
S1 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.

Function

- o @ & & @
- —

MRGW‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

T Write melgiisplees, Modbus function code is 10
T Seri al p oKrOt:: PKOOF~+K5 .( RS232) , K1: Portl1( RS232
Port &ft e Xt enksd :q mPboproted e xt e Kbi: onPaporste 1) ,

extension port 2).
T Operand DBegitéemanumber is 123.
T When X0 is i@QMt riMRGMxMModbes read write flag !

port 2) i s set ON, SM160 i s set ®FFa when
communi cati omndrtrtoe rwmhse rs edtf, beete ewnidli cal | y
resend. Usehe cahecvhertc kregi sters Tlhedeter mi

executi oModkkwsaulrnteaoadtamdtwrintse oilhn SOMLI6OL. port

6-266 Modbus seri al port configuration

There are two ways to set Mags communication parameters: 1. setting parameters by
programming software; 2. setting parameters by XINJEConfig tool,

1. Set parameters by programming software
When using programming software to configure the parameters of PLC serial port, the
version belav V3.4 must use XNET communication mode, and the version above V3.4 can
also use Modbus communication mode (RS232 port).
AQ)Use the USB dowrloommamckcctcallheuteC. wHehe tthlee cO
downl oaids ktlehbel @ o wnl,o aads csahbdlwere lselfdwar e must
to XNet communication mode.

(2)Open the programming software, click config
bel ow figure:



E-3 PLC Corfig EA I
il S0

- J# Passwaord
@ PLC Seral Port
_!_ ethemet

o] Pulse
[ Module

-|po] BD
-1 Eo| ED
- ] 4GBOX

-3 WEBOX

ReadFomPLC | | WieToPLC | OK |  Cancel |

B3 Click add, it owi || show two modes, modbus
mo d e, sihtowwiblell ow fi gur e.

B-23 PLC Corfig =4 - R Modbusi@ 1 &E1
il S0 L
- J# Passwaord wa=s: ComM1 v | RS 1 B
@ PLC Serial Port
¥ ethemet B - RTU v
o] Pulse
phgE = 1 ] LA
0 Nodie SHigty i
o B
% o s B
SE e ikt ST
FEHEEEW. EEHBEGPLC
ReadFomPLC | | WieToPLC | OK |  Cancel |

Port No.: It refers to Porbf PLC, COMO refers to Port 0 (RS232), COML1 refers to Port 1
(RS232) COM2 refers to Port 2 (RS485) or PoiiR3232 (RS485) dPort 2RS485 (RS485),
COM3 refers to Port 3 (left extended ED port), COM4 referPort 4 (upper extended BD

port 1), COM5 refers to Port 5 (upper extended BD port 2).

The baud rate, data bit, parity bit, stop bit should be same to the communication device.
Station number: if the PLC is master, the station no. is defaulted 1, iPh€ is slave, it

needs to set different station no.

Two communication modes RTU, ASCII.

Delay before sendingWaiting time before PLC sends data. In the original XC series PLC, if
the master PLC communicates with the slave PLC, the master PLC senidstdatslave

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 therer of the slave PLC; In XBeries PLC, it has send delay to solve

mo



the problemThat 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 tira when the PLC can not receive the respatfter
sending the request amgit 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 sewrtiithggCt,cct hek cut off the PLC power ¢

to make the settings effective.

Note:V3.4 version of the XD series of PLC download and upload serial configuration data
must use XNET communication mode, that is, using USB port to download kxadi up
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 ad above can be configuredModbus communication mode (RS232
port); Versions V3.4 and below XD series PLC must uddEXI communicdabn mode when
downloading andloading serial configurationada, that is, downloading anglaading
configuration data through USB port.

2. Set the parameters by wusing 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 USBbdewrlomamkct theuteC. wHehe tthlee cUO

down!l oaids Ekthhbel e ownl oad cabl e, as shown bel ow

(2) Open xinjeconfig tool

File  Config Help




B)Click config/find device:

Thecom port is
connecting PC and
PLC, please check
it in the device
manage

(4) Ch o otshee com port connecti.ngCIPiCckandonPL @,/ si
devicel/ comport.

File | Config | Help
AppointDevice
FindDevice »
| SingleDevice  » |[  Comport
LocalMachine + Route
EthPort

G)1lt will show below window.



MODBUS

Comport Mo

Station|D
BaudRate

ChooszeMet

() X Met

(® Modbus DataBits
Parity
StopBits

ChoosePHY RS232 ReplyTime
Retry Times

ReadCorfig | | WiteCorfig SendDelay

Mote Corfigration wil take effect @ RTU () ASCH
after the power is re-up

Serial port: KO ~ K5. Port0 (RS232), Portl (RS232), Port2 (RS485) or-R&8232 (RS232)
or Port2RS485 (RS485), Port3 (left extension pdPr# (upper extension port 1), Pbrt
(upper extension port 2).

Here, we can set the communication mode and parameters of each communication port.

) When the com port parameters settifwgi i e compl
conf i gureastsiedrs aglec c

Write configration succeszs!

(7)Cl ose XI NJEConfig tool
effective.

, cut the PLC power an

6-2-7 Modb@esmmuni cation application

Wiring method
There are two wiring methods:
232 wiring methods



COM2*! diagram

4: RxD
5: TxD
8: GND
Mini Din 8 Pins port
Note:

1. COM2 with *1 only show the RS232 pins.

2. XD/XL series PLC RS232 do not support futluplex, so it can only communicate in
single direction.

3. RS232 communication distance is sHattout 13n; RS485 is suitable for longer distance.

485 wiring methods

A twisted-pair cable A

B B

Connect all A terminals, connect all B terminals. A is RS485+, B is RS485

Applicatiorn  One xinje XD3 series PLC contef XC seriesPLCs, slave PLCs follow the

A

masterods acti on. (Master PLC YO ON, t hen sl ave
slave PLCYO OFF) Precondition: ooff of YO makes communication have enough time to
react. Also three slave PLCs can be not that synchrqnousully synchronous

Method 1 usual program

Y0
—N | COLW K1 H4800 YO K2 |——

YO0 —{ COLW K2 H4800 Y0 K2 [—
sl
| COLW K3 H4800 YO K2 |——

The program takes serial port 2 as example, so corresponding communication flag is the serial
port 206s. About ot her s e Bariadport, peasetefertpl ease ref e
appendix 1.



Method 2 use broadcasting function

PLC1

)

Broadcast cannot read.

| COLW KO H4800 YO K2 |—

Broadcast station is 0, al the slaves will response but not reply.

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 Appl i cati on
Example 1:

Following are the programs for reading and writing Modbus communication between 1

master station and 3 slave stations.

Program operation:
QD Write
2) Read

master
slave PLC
B)Write master
4 Read sl ave PLC
(5) So sdsave PLC 3

PLC

2

PLC

2
and

YO~Y11l status to slave PLC 2

YO~Y11l to master PLC M10~M19

D10~D19 to slave PLC 2 D10-~C

D10~D19 to master PLC D20~D2
4

The following is a comparison of XC and XD series ModRI3J communication programs
for reference. The communication programs in XC series are as follows:



M8002 |
— ‘ MOV K2 D100 }*
D100 K5
—

X0 SO
i (s)

STL SO

%) MO
— (s)

\—{ MOV HAO DYO }7

MO
41}—{ MCLW D100 K24576 K10 YO K2 }7

MO M8138 S1
1 f (S
MO
( R
STLE
STL s
S1 M1
—ll ( S)
M1
H% COLR D100 K24576 K10 M10 K2 F
M1 M8138 S2
1 {1} ( S)
M1
( R
—{ MOV KO DYO k

STLE

S2

—i |

FMOV K1 D10 K10 }*

M2
(s

).

{ )
MRGW D100 K10 K10 D10 K2 }7

I
M2

M8138 S3
— fi ( S)
M2
( R )
STLE
STL 3
S3 M3
it (Ss)

M3
41}—{ REGR D100 K10 K10 D20 K2 ’}

M3 M8138

—t fi

} FMOV KO D10 K10 P

4{

INC

D100

P

<
2508

3}
Y

—~

STLE

}
7

/Isendstation no.2 to D100,
execute the process SO

/lset ONY0O~Y11 of maste

station, write the master status to
YO0~Y11 of slave PLC 2, 3, 4.
Enter process S1 when the
communication succeeded.

/lread 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.

/lwrite 1 to master PLC D10~D19
write the master PLC D10~D19 tc
D10~D19 of slave PLC 2, 3, 4.
Enter proces S3 when the
communication is successful.

/lread the D10~D19 of slave PLC
2, 3, 4 to master PLC D20~D29,
reset D10~D19 after the
communication is successful, thel
the station no. is added firocess
SO0 is executed, cycle.



ModbusRTU instruction processing mode has changed. Users can write MBdtis
instructions directly in user prograniotocol stack will queue ModbiTU

communication requests. Communication is another task. In the main program, users can
write multiple ModbusRTU communication instructions together and trigger them at the
same time through the same triggering conditPLC will trigger these communications.
Instructions are queued according to the protocol station by MeRibBUs which will not

cause communication errors when multiple communication instructions are executed at the
same time as the original XC seriestRL

XD series program:

M200

: \ -
i | MOV HSFF DYO [ poiine rising edge of M200, se
EMOV K1 D10 K10 F ON the master PLC YO~Y11,
M201 D10~D19 are set to 1, at the
—t } MOV HO DYO % rising edge of M201, set OFF
FMOV KO D10 K10 % YO0~Y11 of master PLOeset
MO D10~-D19.
— } MCLW K2 K24576 K10 YO K2 %

[lwrite theYO~Y11 of master

% COLR K2 K24576 K10 M10 K2 % PLC to YO~Y11 of slave PLC

2, read theyY0O~Y11 of slave
% MRGW K2 K10 K10 D10 K2 F PLC 2 to M10~M19 of master

master PLC to D10~D19 of

| MCLW K3 K24576 K10 YO K2 |~ slave PLC 2Readthe
D20~D29 of slave PLC 2 to
—{ COLR K3 K24576 K10 M20 K2 #

D20~D29 of master RT.
—{ MRGW K3 K10 K10 D10 K2 %

4{ REGR K3 K10 K10 D30 K2 %
—{ MCLW K4 K24576 K10 YO K2 %
—{ COLR K4 K24576 K10 M30 K2 %
—{ MRGW K4 K10 K10 D10 K2 P
4‘ REGR K4 K10 K10 D40 K2 %




6-3.Fre® mmuni cati on

6-3-I' 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 secalled free communicatigme. custom protocol communication, now many intelligent
deviceson the market support RS232 or RS485 communication, but the protocols used by
various produts are different, such as: XenWPLC uses standard Modb&3 U protocol, some
temperature controller manufacturers asstom protocols; if using Xinje PLC to
communicate withtemperatureontroller, it is necessary to use freemmunication to send
data in ful accordance with the protocof the instrument manufacturer, so as to
communicate.

Prerequisites for feecommunication:
1. Port 0O(RS232), Po848% RS20RE)2B@nARRB 2 2F)R or
RS485( RS485) , Port3(left extension port)

Po
F

extension port 2) al  Assuppofteéreemmommaoatrc

change the communicatri emommamded.er s, portl
2. BaurdaB®0bps~3Mbps, (@Gspdbipasl~9mibdbpel supported)
3. The data format must be the same as the | ow
as foll ows:

Datha t : 5 bits (speci al mo d e | supp@gombi ¢d) , 86

bits, 9 bits.

Parhkitty: none, odd parity, even parity, empt:

Stop bit: 1 bit, 1.5 bit, 2 bits

4. St arter: 1 byte, terminator: 1 byte
Users can set a start/termination character
PLGQutomatically adds the start/terminati ol
automatically removes the start/termination
In fact, the initiator and terminator <can ¢k
t he prThtdaamod,. i f the | ower device communi ca
char,acittercan be set in the software or writ
5. Communi cation mode: 8 bits, 16 bits
Wheri8t buffer is selected for commudicati or
PLC only uses the |l ow bytes of registers to
Whenbite buffer is selected for communicatio
register,-bghe sand bygweset dathen high
When it i's necwsbhgtestandr anghermylegs soér ot
anot hieirt 1r6e gii §t eru,f f 6 s must be selected fo
number of communication bytes-bi$s BegWhear
occupies only | ow-blbtufefser weo ccaonmntuhnoi ocsaet €8 T
communication bytes is 1. Uswually when we ¢



|l ow byte of a register (HFF),itsdouwd eonlin n
software to communicate.

6. Ti meout: fmame trtieméouti Mmeout ( ms)
Frame: A data string.
Frame timeout: refers to the time interval
PLC, which ensures that the PLC can disting
i s usual |l ywhuestehde rt oa jfurdagnee of data i n PLC has
the interval bet ween two framets, oift dsa¢ @ans$ st
end of one frame of communication dat a.
Reply timeout: refers to thertesmenswbeenftae
sending the request, waiting for the resend
when def aul t communicating, t he PLC waits
the response time is not received, the requ

| f you want to shorten the communicati on
parameters according to the size of baud r a

6-3-2 Seri al port configuration

Q)Use the USB dowrloomackctcahbhlheuteC. wHehe tthlee cUO
downl oads kihbel @o wnl,o aads csahbolwen bel ow, the soft
t o XNet communi cation mode.

(2)Open the programming software, click config
bel ow figure:

=4 PLC Config Add = Remove
1] 170

[ Password
@ PLC Seral Port
- W ethemet

- Pulse
[ Module

- E0l ED
- 0] 4GBOX

i EtherCAT
~ng NC
-] WBOX

Read From PLC | | Wiiite To PLC —




B Click add, it owi I show twol masessemedbulr ene c

it owi |l show below figure.
=23 PLC Corfig Add - Remave Free Communication Params
’Eﬁ 140
lcom | :
i Password — Comport: | COM! v] e 3
@ PLC Serial Port
% ethemet Baudrate: | 19200bps v tf‘n’f:fﬁ”{f:ﬂ 300
o] Pulse i
-~ Module Databits: 8 v | [] Beginchar: D
{B0| BD
~1E0 ED Checkbits: | Even w | [] End Char: 1
- 1] 4gB0X
NI BtherCAT . . -
’ﬂ NC Stopbits: 1 v | Buffer bit: im W
2] WBOX
notice:Config effictive need to reboat PLC
¥MET is configured by the configuration tool
Read From PLC | Wite To PLC Cancel

Port No.: It refers to Porbf PLC, COMO refers to Port 0 (RS232), COML1 refers to Port 1
(RS232) COM2 refers to Port 2 (RS485) or PoilR3232 (RS485) dPort 2RS485 (RS485),
COM3 refers to Port 3 (feextended ED port), COM4 refers to Port 4 (upper extended BD
port 1), COMS5 refers to Port 5 (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)tefers to the time when the PLC can not receive the response after
sending theaquest, waiting for the resend.
Other serial parameters can be set according to the parameters of the lower device.

4 After sewrtiitngg,t clHlLc&k, then cut off the PLC ¢

to make the settings effective.

Note: Versions V3.4and above can be configuredModbus communication mode (RS232
port); Versions V3.4 and below XD series PLC must ue¢EX communicabn mode when
downloading andloading serial configurationada, that is, downloading andlaading
configuration datahrough USB port.

6-3-3 Sui tabl e occasi on

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 itsoswnunication

protocol, which stipulates that the reading temperature should be sent four characters: "R",
"T", "CR". Each character has the following meanings:

Character | Meaning
' Datastart




R Read
T temperature
CR Enter,data end

PLC needs teend 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 oD

Obviously, according to the situation described above, using MODBUS instructions can not
communicate, at thisme you need to use freemmunication. Detailed usage will be used as
an example to program the sample program in later chapters.

634 Free communication instruction

Send data [SEND]

l.Ilnstruction overview
Write the local data to specified remote station address.

Send datdSEND]

16-bit SEND 32-bit -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3and highewersion Software | V3.2.2and higher version

2. Operand

Operand | Function Type

S1 Localdata starting address 16-bit, BIN
S2 Sendbyte number 16-bit, BIN
n Communicatiorport no. 16-bit, BIN

3. Suitable soft component

operand System constant | Module
Word D|/FD |ED |TD |CD |DX |DY |DM |DS | KH D | QD

S1 0 |0 0 0

S2 0 |0 0 0 0

n 0 K

Function and action




o (s0) (s2) n
PT% SEND ‘ D10 ‘ D100 ‘ K2 ‘

T Data sending instructions, MO' s rising edge

T Communi cat iSocnoppear tK0O ~ K5. P&S52GB2 BorPbrtPo
RS4®P»rt 3, Port 4, Port 5.

T I'n the process of data transmission, the "s

i s set on.

w |
SM162 |
~~~~~~~~~ ~~~~~~~~~~

T When the buffer nubnybteer diast a8 ibsi tsse nto,nlsyo |DpIw
register smmpleen,t ,t cbgsteeredd al-boaw/ | NDDQO0O shoul d be

8 .

T When the buffer number is 16 bits, hi gh and
number of registers sent * 2. For exampl e,
D1D17, D100sehotutbdl1Bbe and when sending, | o

high byte.

Receivedata [RCV]

1. Instruction overview

Writethesg ci fi ed remote station nob6és data to | oca
Send datgRCV]

16-bit RCV 32-bit -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3 and higheversion Software | V3.2.2 and higher version

2. Operand

Operand | Function Type

S1 Localdata starting address 16-bit, BIN
S2 Receivebyte numbepor soft component address | 16-bit, BIN
n Communicatiorport no. 16-bit, BIN

3. Suitable soft component

operand System constant | Module
Word D|/FD |ED |TD |CD |DX |DY |DM | DS | KH D | QD

S1 0 |0 0 0

S2 0 |0 0 0 0

n 0




Function and action

" (& (=) n
PT% RCV ‘ D20 ‘ D200 ‘ K2 ‘

Dara&@ceimsbhgucti ons, M4d' darasomgeedge recei v
Communication port. Scope: KROS 2~3 2K 56.r PFPoorrtt 02,
RS485, Port 3, Port 4, Portb5.

After recethengrebei dadadmmibaaigec &MLl 68 port 2)

M1 H
ally
SM163

Receive
~~~~~~~~ ~~~~~~~~
When the buffer number is 8 bits, the recei

= the number of bytes to be redatuaedstoRedf
in the |l ow bytes -Db27the tught &aegtbhitersi map
to 16.

When the buffer number is 16 bits, the rece
D200 = the number of byttes rtexc ehbh e er 68c ebiyuw eeds,
stored in the -Da@rinegusnhneratot hD20ti me, D.
And wéeai vi ng, | owi gyt oyt ®rse bef or e

Release serial por{RCV ST] |

1.

Il nstruction overview

Release the specified senmrt.

Release serial pofiRCVST]

16-bit RCVST 32-bit -

instruction instruction

Execution | Normally ON/OFF, rising Suitable XD, XL

condition | edge triggering model

Hardware | V3.2.3 and higheversion Software | V3.2.2 and higher version

2.

Operand



Operand | Function Type
n Communicatiorport no. 16-bit, BIN

3. Suitable soft component

operand System constant | Module
Word D|F |ED |TD |CD |DX |Dy |DM | DS | KH D | QD
n K

Function and action

n
MO
H—{ RCVST ‘ K2 ‘

T Release serial port insbnoaetions, MO' s ri si

T Communication port. Scope: KR0S 2~3 2K 56.r PFPoorrtt 02,
RS485, Port 3, Port 4, Portb5.

T When releasingtthlee "s eriea(vcegdtimufnliacga tS MIN6 3por t

set . OFF
T For cformremeuni cati on, if there is no timeout o
occupiegorstesbalces can be rel eased i mmed i

instructions for other communication operat
MO [

sM163 | |

Receive

6-35 Free communication exampl e

Example 1: In bapter 63-3, we give an examplaf communication between XinfeLC and
temperature control instrument whetpkining why to use freeommunication. Here is an
example.

Operation steps:

1. Connect the hardwafi@st. 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, anah48g&
instrument is connected to B of the output port of the PLC.

2. Set the serial port parametefd?LC according to the communication parameters of
temperature control instrument. The parameters are set as follows. After setting the
parameters, the power can be restarted.



=23 PLE Corfig Add - Remave Free Communication Params

o L]
i Password — Compot:  [cOM2 v feme [0
@ PLC Serial Port
W ethemet Baudrate: 19200bps v Response i q
@— PUise timeout{ms):
-~ Module Databits: 8 v | [] Beginchar, 0D
- 60 BD
% ED Checkbits: | Even w | [] End Char: 1]
| IF | AGBOX
1?% ﬁgerCAT Stopbits: i v | Buffer bit: il w
5] WBOX

notice:Config effictive need to reboat PLC

¥MET is configured by the configuration tool

Read From PLC | Wite To PLC Cancel

3. make the program according to the descriptions in chaf3&. 6
Read temprature:fi: 0 fiR0 AiTO ACRO

i - data start
i R-6------------- read
A T-&----mmmm temperature
i C R&--------- enter, data end
Program
MO
—|T| | MOV H3A DO H
ReaA
switch DO * L asciicode
— MOV H52 D1 H
0
DI I RL asciicode
— MOV H54 D2 H
D2 I TL asciicode
— MOV HOD D3 H
0
DI I CRL asciicode
L seno m k4 K2 H
0
MO SM162 DO T :L asciicode
—H Lu [ RCV D0 K4 K2
Read Port2 RS232 D10 Receive startingO
switch  sending flag register

When trying to communicate between PLC and aittitetligent devices, it is suggested to use
serialdebugging tooto 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 debuggj tool determines that communication can be successful, the PLC



program is written according to the data format obtained, which is often twice the result with
half the effort.

In fact, ModbusRTU protocol can be regarded as a special kind ofpfretmcol. 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 thB®af another
XDM PLC.

If the user understands the Modbus communication, he can use the NRbus
communication mode to do so, as long as he writes a "write multiple register instructions
(MRGW)" in the hat. Here we do it in free communication mode

Operation steps:

1. Connect thdardwardirst. 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. Setthe sameserial port parameters of the two PLXe parameters are set as follows.
After setting the parameterthe power can be restarted.

=23 PLC Corfig Add - Remave Free Communication Params
o L]
.[ws Password mport: M .
= Caroor: (oM v [, [0
@ PLC Serial Port
% ethemet Baudrate: | 19200bps v | Liesponse 0
@— PUise timeout{ms):
-~ Module Databits: 8 v | [] Beginchar: D
BO| BD
~1E0 ED Checkbits: | Even w | [] End Char: (D)
- [ | AGBOX
1?% ﬁgﬁc‘“ Stopbits: |1 v| Bufferbit: 16631 v
-] WBOX
notice:Config effictive need to reboat PLC
¥MET is configured by the configuration tool
Read From PLC | Wite To PLC Cancel

3. XD3 program:

i

MOV H1122 HD1
4366

MOV H3344 HD2
13124

MOV  H5566 HD3
21862

MOV H7788 HD4
30600

N R EE

MOV H99AA HD5
SM13 -26198

4m | SEND HD1 K10 K2

4386

I 1 T




XDM program:

SMO

]

} RCV D1 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 statre it in a register andisplay 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 dationship between values can be found by ASCIl 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 0 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 0 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 N 76 L 108 [
13 CR 45 - 77 M 109 m
14 SO 46 A 78 N 110 n
15 Sl 47 / 79 (@) 111 o]
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 \Y;
23 TB 55 7 87 w 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 N 126 ~
31 us 63 ? 95 | 127 DEL




Example 3: A pressure controller comumicates with PLC irfiree communication mode

realize data acquisition. The value displayed on the pressure contrelletd$4 MPa. The

value collected by PLC is stored from DO, and seven registers are stored in turn. However, the
value of the seven registers combinati@eds to be taken out and stoire®46 in the form

of decimal

Through the data monitoring of PLC, ASCII codes in DO~D6 registers can be monitored as
follows:

PIL BN
§H’£§ b =[x | ¥ |m s |sm|t |E|c |m |3 [ |w|wc|D spIo|en | | |0 s | s

+0 +1 +2 +3 +4 +5 e = - = —
» Do . 0 . . . ; .

D10
D20
D30

D40 e

Lol oite isiEnl S (o

Switch to decimal format and show as below:

FLC1- R 1R
E s x| x| m|s [s0 T E|C | ¥ K HC|HSC | D | S0 |10 | Q0 |0 | KsD | ¥ | SFD | SEM
+0 +1 +2 +3 +4 +5 +6 +7 +5 +9 »

| i) a5 45 a6 o5 . . - D . :

D10 1] a a a a 0 o 0 o 0

pz0 0 0 0 0 0 0 0 0 0 0

D30 o o a o a o o o o o

D4g 0 0 0 0 0 0 o 0 a . -

[roztei |2 isete FRS asom |

By comparing the relationghbetween ASCII cass and decimalalues, we can find the rule
that there is 48 difference betweeB8@ll codes in D1, D3, D4, D5, D6 and decimal values.
The final decimabalues are obtained by subtracting the values in regibid¢48 and
multiplying by 10 The formula isas follows:
D46=(D1-48)*1+(D3-48)*0.1+(D448)*0.01+(D548)*0.001+(D648)*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 aslifmws:



i

| SUB D1 K48 D10
48 0
—| SUB D3 K48 DI2
5 0
—| SUB D4 K48 D14
56 0
—| SUB D5 K48 DIi6
49 0
| | suB D6 K48 D18
52 0
= FLT D10 D10
0 0
— FLT D12 DI2
0 7
- FLT D14 D14
0 8
—| FLT
0 1
L FLT D18 D18
0 4
| EMUL D12 KO1 D20

7 07

*‘ EMUL D14 KO0.01 D24

8 0.08

| EMUL D16 KO0.001 D28

1 0.001

—{ EMUL D18 KO0.0001 D32

4 0.0004

EADD

D10 D20 D40

0 07 07

EADD

D40 D24 D42

0.7 0.08 0.78

EADD

2
2
T - T r T T T T T *+ T [ T T T T T

D42 D28 D44

0.78 0.001 0.781

EADD

D44 D32 D46

"

0.781 0.0004 0.7814

EMUL D46 K-1 D100 |-

0.7814 -0.7814

DO K45
45

DO K43
45

EMUL

D46 K1 D100 |-

0.7814 -0.7814



6-4 Communi cation flag and register
Communication flag
Serial | Registeraddress| Function Explanation
port
SM140 Modbusreadwrite When the instruction starts to
instruction execution flag execute, seDN
When execution is compleate
Port 0 set OFF
SM141
SM142 Freecommunication sending When the instruction starts to
flag execute, set ON
When execution is compleate
set OFF
SM143 Freecommunication receive{ When receiving a frame of data|
flag or receiving data timeout, set
ON.
Require user program to set OF
SM144
I
SM149
SM150 Modbusreadwrite When the instruction starts to
instruction execution flag execute, set ON
When execution is compleate
set OFF
Port1 | SM151
SM152 Freecommunication sending When the instruction starts to
flag execute, set ON
When execution is complate
set OFF
SM153 Freecommunication receive{ When receiving a frame of data|
flag or receiving data timeout, set
ON.
Require user program to set OF
SM154
I
SM159
SM160 Modbusreadwrite When the instruction starts to
instruction execution flag execute, set ON
When execution is complate
set OFF
Port 2 | SM161
SM162 Freecommunication sending When the instruction starts
flag execute, set ON
When execution is complete
set OFF
SM163 Freecommunication receive{ When receiving a frame of data|

flag

or receiving data timeout, set
ON.
Require user program to set OF

SM164




SM169

Port3 | SM170~SM179
Port4 | SM180~SM189
Port5 | SM190~SM199

Communication registers

No.

Function

Explanation

SD140

Port0

Modbusread and write
instruction executionesult

0O: correct

100 receive error

101: receive timeout

180 CRCerror

181 LRC error

182 stationnumber 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 (eseFLASH)

SD141

X-Netcommunication
result

0: correct

1: communication timeout
2: memory error

3: receiveCRCerror

SD142

Freecommunication
sending result

0: correct
410 free communication buffer
overflow

SD143

Freecommunication
receiving result

0O: correct

410 send datéength overflow
411 receive data short

412 receivedata long

413 receive error

414 receive timeout

415 no startsymbol

416 no end symbol

SD144

free communication
receiving data number

Countas byte, not include start
symbol and end symbol

SD149

SD150

Port 1

Modbusread and write
instruction executionasult

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: slavestation busy
405: memory error faseFLASH)




SD151

X-Net communication
result

correct
communication timeout

receive CRC error

SD152

Freecommunication
sending result

. memory error

correct
10: free communication buffer
overflow

0
1
2
3
0
4

SD153

Freecommunication
receiving result

0: correct

410: send datkength overflow
411: receive data short

412: receive data long

413: receive error

414: receive timeout

415: no starsymbol

416: no end symbol

SD154

free communication
receiving data number

Countas byte, not include start
symbol and end symbol

SD159

Port 2

SD160

Modbusread and write
instruction executionasult

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 faseFLASH)

SD161

X-Net communication
result

: correct

: communication timeout
: memory error

:receive CRC error

SD162

Freecommunication
sending result

: correct
10: free communication buffer
overflow

A OWNEO

SD163

Freecommunication
receiving result

0O: correct

410: send datkength overflow
411: receive data short

412: receive data long
413:receive error

414: receive timeout

415: no starsymbol

416: no end symbol

SD164

free communication
receiving data number

Countas byte, not include start
symbol and end symbol

SD169

Port 3

SD170~SD179

Port4

SD180~SD189

Port5

SD190~SD199




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 pamnaeters.

6-5-I' Reasder i al port parameters [ CFGCR]

1. Instruction overview
Read the serial port parameteydocal specified registers.

Read serial port paramet¢@FGCR

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. Operand

Operand | Function Type

D Localregisterstarting address 16-bit, BIN
S1 Read serial port parameters number 16-bit, BIN
S2 Serialport no. 16-bit, BIN

3. Suitable soft component

operand System constant | Module
Word D|[FO|[ED [T [CD [DX |[DY |[DM [DS | KH D [ QD

D 0

S1 0 |0 0

S2 0 0

* Note: D denotes D HD; TD denotes TD HTD; CD denotes CD HCD HSCD HSIDM
denotes DM DHM;
DS stands for DS DHS.

Function and action

N =
%M—{CGFCR HDO‘ K8 \ K2 \

T Operator S1: The number of regi sters wused

( XD5E/ XDME series is 9).
T Operator S2aneri &0 poKHE. KO: Por t-0, K1:
RS232 o06RS4P805,t 2K3: Port3, K4: Portd4, K5:

T Read 8 parameters of seri aB3 pfoorrt t2h et on aHbeOs~ H



definitions of specific parameters.

6-52 Wr igeri al metrdr 9 afr@F GCW]

1. Instruction overview
Write the local specified register value to specific serial port.

Write serial port parametef€FGCW]

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

Operand | Function Type

S1 Localregister starting address 16-bit, BIN
S2 Write serial port parameters number 16-bit, BIN
S3 Serial port no. 16-bit, BIN

3. Sui t alkloenpomfetnt

operand System constant | Module
Word D|[FO[ED [T [CD [DX |[DY |[DM [DS | KH D [ QD

S1 0

S2 0 |0 0

S3 0 0

* Note: D denotes D HD; TD denotes TD HTD; CD denotes CD HCD HSCD HSIDM
denotes DM DHM;
DS standsfor DS DHS.

Function and action

N ®» ® ®
%M—{CFGCW HDO‘ K8 \ K2 \

T Operat ofmhu@ter of regisereiral upadamet emrsd ties
( XD5E/ XDME series is 9).

T OperatoBSefSBal port range: KO ~ K5.rtRO: Por
RS232 o6RS4P805,t 2K3: Port3, K4: Portd4d, K5: Por

T Write HDO~HD7 par ametSeres sklr tfsmmisalhbe poa me L
definitions of specific parameters.




6-5-3

Seri al

port

par ameter

name

and

Assuming that HDEHD14 corresponds teerial port parameters, the parameter names and
settings represented by registers are shown in the table below.

Para Parametename and settings
mete MODBUS Free X-NET communication Ethernet
r communication| communication OMMS TBN communication
addre| ~ HDO=T1 ~ HDO=Z ~ HDO=3" ~ HDO=3 ~ HDO=3
SS
HDO | Networktype
1. MODBUS; 2:free; 3:X-NET; 4 MODBU-TCP
HD1 | MODBUS Baudrate refer | NetID NetID NetID
station no. to table 1 0~32767 0~32767 IP address high
1~254 2-byte
HD2 | Transmission | Frameformat | Stationno. Stationno. Stationno.
mode refer to table 2| 0~100 0~100 IP address low
0: RTU 2-byte
128 ASCII
HD3 | Baudrate refer | Freeproperties| Physical layer type
to table 1 bi:t7 1: PHY_RS485
1. wi t &t q2: PHY_SOF(Unidirectional Fiber Ring Netwojk
char act |3 PHY_OFPROptical Fiber Point Netwojk
O no 4: PHY_RS232
charact |5 pHY RS422
bi t 6 6: PHY_TTL (TTLvoltage network)
1 wi t h
charact
0: no
charact
HD4 | Frameformat | Startcharacter | Link Layer Type
refer to table 2 0: TBN
1. HDN
2: CCN
3: PPFD
4. PPU
5: Ethernet
HD5 | retry count Endcharacter | OMMS Baudrate Subnetmask
0~5 properties refer to table| high 2byte
128 Supports | 1
periodic
communication,
otherwise does
not support
HD6 | Replytimeout | Frametimeout | OMMS baud Token Cycle| Subnetmask
0~65535 0~255 rate refer to Time low 2-byte
table 1 1~60000
(mg
HD7 | Delaybefore Replytimeout | OMMS slave Max station | Gateway
sending 0~655350is | station list number addressigh 2-
0~255 infinite wait) Each eict1~100 byte
byte in

i ndi cat €
whet her
sl ave st

accessik

setti




masseat.i

val i d, i
st ahumhe€g
is 1).
HD8 | - - - - Gateway
address low 2
byte

Note: The table does nobntan "buffer digits" in freecommunication 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 | Baudrate Value | Baudrate Value | Baudrate Value | Baudrate
1 300 bps 7 19200 bps | 13 256000 bps | 19 1000000
2 600 bps 8 28800 bps | 14 288000 bps| 20 lZI).SSOOOO
3 1200 bps |9 38400 bps | 15 384000 bps | 21 t1)230000
4 2400 bps 10 57600bps 16 512000 bps | 22 l35)130000
5 4800 bps | 11 115200 bps | 17 576000 bps | 23 gggoooo
6 9600 bps 12 192000 bps| 18 768000 bps s

Table 2: frame format

Stop bit Parity bit Databit length
Bit7 | Bit6 Bit5 | Bit4 | Bit3 Bit2 | Bitl | Bit0
001 00G no 00G 5
0L 1.5 001 odd 00L 6
10: 2 010 even 010 7
011 empty 0118
100 Mask 100 9




7PI D Contr ol Functi on

In this chapter, we mainly introduce the applications of PID instructions foiXXDeries,
including: call the instructions, set the parameters, items to notice, sample programs etc.

7-T Pl Dnt rtoidarr

PID instruction and auttune function are added into XKL series PLC basic units. Via auto
tune method, users can get the best saggime 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-affi quantity Y, user can choose them freely when
programming.

Via auto tune, users can get thest 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 thmsic 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 auime 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 Il nstruction Form

Brief Introduction of the Instructions
Execute PID control structions 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
requirement requirement

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 regM/) or output | 16 bits, BIN; bit

port




Suitable soft components

Operands System Constant | Module
D | D | TD* | CD* [ DX | DY | DM* | DS* | KH D | QD

S1 0 o} 0

word  rs3 5 |6
S3 0 0
D 0 o}

Bit Operands System

! X[ Y[ M [S[T™]C [ bnm
D 0|0 [06]|]06 |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

) (& (= )

X0
— PID ‘ DO ‘ D10 ‘ HDO ‘ D100 ‘

. & & &
— PID ‘ DO ‘ D10 ‘ HDO ‘ YO ‘
S3~ S3+ 69 will be occupied by this instructio
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 showas below:

P: proportion, I: integral, D: differential

o +
1P
) + e y_ () c(t)
N . + ,< ) »| Controlled .
Y Y A object
» D +

Analog PID control system



e)=r(t)ic(t) (-1

u(t) = Kp [ e(t) + 1/ T1l2U e(t)dt + TD de(t)/ dt

Here, e(t) is offset value, r ( ig the settingzalue, ¢ (t) is actual output value and the is(t)

the control value;

In function (1-2), Kp is the proportion coefficient, Ti is the integrattime coefficient, and

TD is the differential time coefficient.

The result of the operation:

I" Analog outputdigital form of MV = Ut), 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 XP Pro software directly armkt the parameters in the window (see
graph below), fothe details please refer to XPro user manual. Users can also write the
parameters into the specified registers by MOV instructions before PID operation.

PID Instruction Parameter Config E
Targzet ¥alue (3¥) (DO Measure Value (FY) (D10 Farameter: |HOO Dutput: 10
Farameter Config Hnd&}ﬂnnﬂg {:}

Commoen Mode Ahdwanced Made
@ Marmal {:} Auto
Zampling Time : a | ms
Proportion Gain (KF): a} = %
Integration Time (TT): ] & | *100ms
Differential Time (TD): 0 & | *10ms
PID Computation Scaope: o] E Direction Config
PID Comtrol Death Band: 0 — @ Hegative Movement (:) Fositiwe Mowement
> Hegative Mowement:Along with the increase
of the measures definite walune PV,
ontputwalue MV will al=e reduce.
It' = usually used in heat up control.
FPositive Mowement:dlong with the
increase of the measures definite walue
F¥, outputwalune MY will alse increase.
Tt' = usually used in cool control.
Owershoot Config
(E) Enable Owershoot D Disable Owershoot Parameter Range HDO - HODED
Suggestion walue
Read Fron PLC | [#rite To PLC| [ 0K | | Cancel




Auto tune mode:

PID Instruction Parameter Config g

Target Yalue (SY) (DO

Measure Yalue (PY) [D10 Parameter: (HDO

Output: [0

Parameter Config

{:}' Marmal @ hutao
Zampling Time ] o | m=
PID Computation Scope: In} e
PID Control Death Band: In} e
Zelf Stndy Feriedie Value: O &

Self Study Method: Step Response ¥

[Step Responze |
Self Study PID Contr g b i

Owerchoot Config
@ Enable Owershoot 'C) Dizable Owershacot

Snggestion walue

Mode Config

{9‘ Common Mode {:} Advanced Mode

Direction Config
@ Hegative Mowement 'CI' Positive Mowement

Hegative Movement:Along with the inerease
of the measures definite walue F¥,
cutputvalue MY will also reduce.

It = usually used in heat up control.

Fositive Movement:Along with the
increase of the measures definite walne
F¥, outputwalue MY will alse increase.
Tt' = nsually used in cool control.

Parameter Range:HDO - HOBQ

[Read From FLD ] "l'l'rite e PLC] |  ox

===

V3.2and higher versioroftware can choose auto tune mode: step response or critical

oscillation.

7-3I Regi ster and their functions
PI'D control instructionds relative parameters
ID Function Description Memo
S3 Sampling time Whatever it is manual or auto | 32 bits without sign
mode, all needs to set Unit ms

S3+2 | Mode setting

bitO O negative action;
I positive action
bitl® bité not usable

hit7

0 manual PID;

1 auto tune PID

bit8 1 auto tune successful
flag

bit9" bitl0 auto tune method
00 step response

01 critical oscillation




bitll bitl2 not useful
bitl3" bitl4 auto tune PID
mode(valid in critical
oscillation modg

00 PID control

01 PIcontrol

10 P control

bit15

0 regular mode

1 advanced mode;

S3+3 | Proportion Gain (Kp) Rangé 1 32767[%]
S3+4 | Integration time (TI) 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 ban
width value
S3+7 | Control death zone 0 32767 PID output value
will not changen
death zone
S3+8 | Sampling temperature | 0° 10(q%)] Filter the input
filter coefficient sampling
temperature in
advanced mode, O i
no input filter
S3+9 | Differential gain( KD) 0" 100[%] Only for advanced
mode (normal mode
default value is
50%), O is o
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 * 16-bit no sign, only
Temperature Correspond”™ 0.3~1% for step PID
to Change oAD Value | default value is 10
S3+13| PID auto tune ovel®ot | J enable overshoot only for step PID
1 not overshodt try to
reduce the overshoot
S3+14 | Current target value Cannot adjust 16-bit no sign, only
adjustingpercentage for step PID
every time in auto tune
end transition stage
S3+15| Number of times only for step PID,
exceeding the target valu default value id5
in auto tune end transitio|
stage when limiting the
overshoot
S3+16 | PID type and status BitO~bit1 Internal use
00: manual mode parameters of the
01: step mode system for




10: Critical oscillationmode
Bit8

0: manual control status

1: auto tune end, enter manug
control status

monitoring purposey
only

S3+17

PID max output

0" 32767

Internal use
parameters of the
system for
monitoring purposey
only

S3+18

PID min output

0" 32767

Internal use
parameters of the
system for
monitoring purposey
only

S3+19

Last time sampling time

O~sampling time (unit: ms)

16-bit no sign,
Internal use
parameters of the
system for
monitoring purposey
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 purposeq
only

S3+22

Last time ser set target
temperature

The value before changing the
target temperature

Internal use
parameters of the
system for
monitoring purposey
only

S3+23

Parameter is
reserved

The following is the joint address (divided into step setting, criticabscillation setting and

manual control)

Step part (read only parameters, only for monitoring)

S3+24

Actual sampling space

0" 429496729Qunit: ms)

Internal usage
parameters of the
system

S3+26 | Operating segment of | 0: Preparation stage Internal usage
autotuning PID 1" 2: auto tune parameter parameters of the
collection system
3: calculatePID parameters
S3+28 | Duration of autetuning | 0" 429496729qunit: ms) Internal usage
PID operating parameters of the
parameters system
S3+30 | Realtime accumulation Clear and recalculate the time Internal usage

of two inflection points

whenreachng the inflection point

0" 429496729Qunit: ms)

parameters of the
system




S3+32

Sampling variation of
inflection point

Sampling difference between tw
inflection points
-214748648~2147483647

Internal usage
parameters of the
system

S3+34

Sampling interval time
of inflection point EK

0 429496729§unit: ms)

Internal usage
parameters of the
system

S3+36

Time from autetuning
PID to inflection point

0 429496729§unit: ms)

Internal usage
parameters of the
system

S3+38

Last sampling
temperature

-32767~32767

Internal usage
parameters of the
system

S3+39

The time from aute
tuning PID operation to
inflection point

-32767~32767unit: ms)

Internal usage
parameters of the
system

S3+#40

Starting sampling value
of autetuning PID
operation

-32767~32767

Internal usage
parameters of the
system

S3#41

Number of timest
inflection point during

0~65535

Internal usage
parameters of the

autotuning system
S3+#42 | Useless time 0" 429496729&unit: ms) Internal usage
parameters of the
system
S3#44 | Stoptemperature Temperature at thend of aute 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: Pl control internal usage
2: P control parameters of the

system

S3+25

Current autetuning
segment

0: Preparation stage

1: start to auto tune

2" 3: autetuning parameter
collection

4: calculation of PlIDparameters

16-bit no sign,
internal usage
parameters of the
system

S3+26

The autetuning
temperature is located
at the number of peaks

0: first peak
1: second peak

16-bit no sign,
internal usage
parameters of the
system

S3+27

The lowest sampling
temperature

-32767 32767

Internal usage
parameters of the
system

S3+28

The highest sampling
temperature

-32767 32767

Internal usage
parameters of the
system

S3+30

sampling time othe
lowest sampling
temperature

0 429496729§unit: ms)

Internal usage
parameters of the
system

S3+32

sampling time othe
highest sampling
temperature

0" 429496729&unit: ms)

Internal usage
parameters of the
system




S3434

autotuning time
cumulative

0" 429496729Qunit: ms)

Internal usage
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
parameters of the
system
S3+26 | Number of times to 0~65535 Internal usage

reach target
temperature

parameters of the
system

S3+27

PID upper limit of
operational ange

-32767~32767

Internal usage
parameters of the
system

S3+28

PID lower limit of
operational ange

-32767~32767

Internal usage
parameters of the
system

S3+30

High voltage time wher|
PID uses Y to output

0" 429496729&unit: ms)

Internal usage
parameters of the
system

S3432

Sampling temperature
after last filtering

The filtered temperature acquire
in the last sampling time (the
input filter constant in the
advanced mode needs to be set
first)

Floating point,
internal usage
parameters of the
system

S3+34

Last temperature
deviation

Floating point,
internal usage
parameters of the
system

S3+36

Value oflast integral
term

digital valuecorresponding to Ui
of the last sampling time

Floating point,
internal usage
parameters of the
system

S3+38

Value of last
differential term

digital value corresponding to Ug
of the last sampling time

Floating point,
intemal usage
parameters of the
system

S3+#40

LastPID output

Floating point,
internal usage
parameters of the
system

Note: When the auttuning mode is changed to manual control, the value in the original
address of S3+24~S3+40 will be overwritten bywalkeie in manual control mode.




7-32 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 MMI decrease with the increasing of the measured
value PV, usually used for heating control.

Mode setting
Common Mode:
Parameters register range: S83+69, and S3 S3+7 need to be set by users;
S3+8 S3+69 are occupied by system,useldn 6t use t hem.
Advanced Mode
Parameters register range: S83+69, among them S3S3+7 and S3+8 S3+11 need to be
setbyusers33+16 S3+69 are occupied by system, users ¢

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 fim&here is no requirement for

during DA output; T should be larger than one PLC scan period durimgqaaput.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
speeddefault value is 4095when it entered into theID computation range, parameters, Kp
TI, TD will be effective.

See graph below:

output value )
P PID operation area

target wvalue

FID open completely

time t

If the target valwue is 100, PID operation zone
from 90~110.



Death Region [S3+7]

If the measured valughanged 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:

output value

next valuel135

current value 122

last valuei120

time t

Suppose: we see the death region valuetb® 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 imrger than control death region value. it will do the PID control with
135.

7-4 Aut o 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, proportiorkgaimtegral timeTi,
differential timeTD) 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 extrag@iRID parameters. Sometimes atuaing can not find

the best paraaters at one time. It needs atiming for many times. It is normal thattie is

a vibration in the procesafter the optimum paranters are found at the end of atitming,

please switch to the manual PID motfehe 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 necessarattjust 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 &une, the system should be under the-oamtrol
steady state. Take the temperature for example: the measured temperature should be the same
to the environment temperature.

For critical oscillation method: user needs to set the sampling time at tinaibggf the
auto tune process. For slow response system, 1000ms. For fast response syE3éms10

For critical oscillation method: the system can start the auto tune at any state. For object
temperature, the current etoambierdtenaperaturee doesnot

Two different methods and PID control diagram:
(1)Step response met hod
Make sure current temperature is equal to ambient temperature

output
3

DO
+DIFH
D(Q
Setting
DO
-DIFR

@ Critical oscillation method
The auto tune start temperature cante\alue

Output
A
DO

+DIFF
DQ

Setting 7( ue
DO

o)1= - H

To enter the auto tune mode, please set bit3®f 2)to be 1 and turn on PID working
condition. If bit8 of 3+ 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 rangesdalle AD resultx03~1%.



User doesndét need to change this value. Howeve

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 pesaling time) got from
the auto tune process will be too long. As the result do not set this value too large.

n 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, safefgictor should be considered here.

If set 1, overshooting is not permitted. For these objectives which have strict safety demand
such as pressure vessel. [§3+13]to be 1 to prevent from tested value over the target value
seriously.

In the process, {{53+2] bit8 changes from 0 to 1, it means the auto tune is successful and the
optimal parameters are got]83+2] bit8 keeps 0, whef53+2]bit7 changes from 1 to 0, it
means auto tune is finished, but the parameters are not the best and they needlifice mo

by hand.

Every adjustment pacent of current target value in auto tune endransition stage

[S3+14]

This parameter is effective only whgsB+13]is 1.

If doing PID control after auto tune, small range of overshooting may be occurred. It is better
to decreasthis 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 &lue adjustment percent is 2/33 + 14= 67%), the original temperature of

the system is 0 €, target temperature is 100 €, and the current target temperature adjustment
situation is shown as below:

Next current target value = current target value + (timayet valug current target value) x

2/3;

So the changing sequence of current target is 66 €, 88 €, 96€,98¢€,99€, 100€.



1(50 Target value
96 Current targeB
88
Current targe
66 Current targel
Current system value oot

Over target value times in autetuning end transition stagewhen limiting the overshoot
[S3+15]

This parameter is valid only wh¢83+13] is 1;

If entering into PID control directly after auto tune, small rapigevershoot may occur. It is

good to prevent the overshoot if increasing this parameter properly. But it will respsmse

lag 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 an set some parameters in advanced mode in order to get better PID control effect.
Enter into the advanced mode, pleasd3@&t2]bit 15 to be 1, or set it in the XDPro
software.

Input Filter constaniS3+8]
It will smooth the sampling value. The defavalue is 0%, which means no filter.

Differential GaifjS3+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.

Upperlimit and lowekrlimit value [S3+10], [S3+11]
Users can choose the analog output range via setting this value.
Default value: lowetimit output =0

Uppekrlimit =4095



7-6 Application outlines

Under the circumstances abntinuous 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 overshting permission, the system will get the optimal PID
pamameters 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 diffelierjiarameters

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. Bekmmare

experience values of the control system for your reference:

Temperature syster® (%) 2000 ~ 6000l (minuteg 3 ~ 1Q D (minute3 0.5~ 3
Flux systemP (%) 4000 ~ 10000l (minuteg 0.1 ~ 1

Pressure syster® (%) 3000 ~ 7000l (minuteg 0.4 ~ 3

Liguid level systemP (%) 2000 ~ 8000I (minute)1 ~ 5




7-7 Application

Example 1:
PID control program is shown below
SMO
— 1 MOV ID100 D10 [  // Move ID100content intaD10
M1 HD2.7
[ ( ) auto tune modeyr set to autotune mode
— (s) I d d
M2 after auto tune end
—l—
4'\{/'}0 PID DO D10 HDO YO | // startPID, DO is target valueD10is the
measured value, froldDO is PID
4'\{/' 1 parameters area; output PID resuly By
M2
4{ }7
M2 HD2.7 /I PID control finish, close auto tune PIC
—t ( R ) mode
HD2.8 HD09 KO M1 . .
- - (R) /'if auto tune is successful, and overshoot
permitted, close auto tune control bit, au
HD2.8 HD09 K1 tune will finish;
A=

If auto tunegurns to be manual mode, and
overshoot is not permitted, close auto

. tune control bit.
Soft element function comments:

HD2.7: Auto tune bit

HD2.8 Successfuflag 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 bereset 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®kontrol program is applicable to almost all temperature
control projects.



Example 2:

To control the target temperatureNs@n step response mode.
Overshoot is permitted:

1. Thetarget temperatur@ON (600

2. Parameters setting

PID Instruction Parameter Config
Tanget Value (5V) D4500 Measure Value{PV) D2 Parameter: | D4000 Output: |70
Parameter Corfig I'U'Iodl_e. Corfig B
— - (@ Common Mode () Advanced Mode
() Manual @ Auto
Sampling Time : 100 2| ms 0 =
o -
4095 5
PID Computation Scope: 1000 | Direction Config
PID Control Death Band: 20 - (®) Negative Movement () Positive Movement

MNegative Movement:Along with the increase of the
measures definte value PV, outputvalue MY will also
Self Study Periodic Valus: 11 S iEm

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 Cortrol Mode: PID Cantrol measures definite value PV, outputvalue MY wil

also increase.

It’s usually used in cool control.

Crwvershoot Corfig
(® Enable Overshoot () Disable Overshoot Parameter Range:D4000 - D406
100 =
15 =

Suggestion value

Read From PLC | | Wiite To PLC Cancel

3. The result curve



Temperature

A

100 .
NIV
60 / \ I X =

a0 f \ /

28

2>

0 t

Explanation:

The target temperature is 60 degree, PID calculation range is 10 degreenktiddead 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 wilt Heatemperature from 28 to 100
degree, then the output stops, the temperature keeps increasing to 110 degree (max
temperature) as the remaining warnithen the temperature keeps decreasing to 60 degree,
the output starts to heat again to 70 degree tmpd.sThe temperaturmecreases 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 hietiRd) start bit D4002.7 Wi

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 calculatiothe PLC will auto set a sampling time (about 2500)s

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, 1=926,
D=2317). These parameterdl be replaced by thbest PID valuafter 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 usets 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 mitwetentive, pkase set or

reset them propably to avosdlculation error when stamg 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 amounigigygo

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 ranga saippress the heating overshoot.

Overshoot isnot permitted:
1. The targétemperature is 60 degree (00
2. The related parameter settings:

PID Instruction Parameter Config

Target Value (S5V) D4500 Measure Value(PV) oo Parameter: |D4000 Output: | YO
Parameter Config MDC!? L .
(®) Common Mode () Advanced Mode
() Manual ® Auto
Sampling Time : 100 = ms 0 -
= =
4085 =
PID Computation Scope: 1000 | Direction Corfig
PID Corttral Death Band: 20 . (® Megative Movement () Positive Movement

Megative Movement:Along with the increase of the

measures definite value PV, outputvalue MY wil also
Selff Study Perodic Value: 10 = reduce.

It's usually used in heat up control.

Self Study Method: Step Response v
Positive Movement:Along with the increase of the
Seff Study PID Control Mode: P10 Control measures definite value PV, outputvalue MV wil
also increaze.
It's usually used in cool contral.
Overshoot Config
() Enable Overshoct (@) Disable Overshoot Parameter Range:D4000 - D4063
Each time adjust the increase: 100 =l %
Cumrent target value resident Count: 15 =

Suggestion value

Read From PLC | | Wiite To PLC Cancel

3. The result curve



Temperature

A

100

70

60
a0

28

H-\’

Explanation:

The target temperature is 60 degree, PID calculation range is 10 de§reenBbl 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 wilt Heatemperature from 28 to 48

degree, then the output stops, thegerature keeps ingasing to 7@egree (max

temperature) as the remaining warmth. Then the temperature keeps decreasing to 60 degree,
the autput starts to heat again to 62gree and stops. The temperature increases ddltert

64 degree}hen decreases again. This msg will repeat. Finally, the temperature will

fluctuate close the target temperaturiee precision is- 0.25degree.

Note:

1. When the temperature reachesdégree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay befset.

2.When the temperature reachesdé@ree and stops heating, the PID auto tune success bit
D4002.8 willnotbe ON atoncd. t hasndét set ON even when the au
3. When it starts PID calculation, the PLC will auto set a sampling(abwut 2500). This
parameter will be replaced by the PID best sampling &fter stoping heating at 4@gree.

4. When it starts PID calculation, the PLC will auto set the PID parameters (P=4454, 1=926,
D=2317). These parameters will be replaced byt PID vlue after stoping heating at 48
degree.

5. When the temperature reachesdiyree 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 tempature. 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 gotvetentive, please set or

reset them propably to avoid calculation error when starting the PLC next time.



7. The final hating temperature will up to #fegree when the overshoot is permitted. It is
over the target temperature by dégree, lie overshootraount is small
8. To enlarge the PID calculation range can suppress the heating overshoot.

8Clanguage Function Bl oc

A

In this chapter, we focus on C | anguage functi
calling, applicatiorpoints etc. We also attach the common function list.

81 Summary

XD, XL supports almost all C language function in XDPPro software (also supports global
variable). Users can call the function at many places and call different functions, which
greatlyince ase program security and programmer 6s ef f

82 I nstruction For mat

I Instruction Summary
Call the C language Function Blkoat the specified place.

Call the C language function blofKAME_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 use| String

S2 Corresponding start ID of word W in C languaq 16 bits, BIN
function

S3 Corresponding start ID of word B in C languagd bit, BIN
function




3 Suitable Soft Components

Word Operands System Constant| Module
D| | ™| co|DX|DY|pu|pg|KH D | QD
S2 0
Operands| System
Blt XY | M S* T* C* Dnm
S3 0

*Note: D includes D, HD; TD includes TD, HTD; Gbxcludes 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

PMN%_C = | -

S1 is the function name.dbnsists of numbers, letters and underlines. The first character

canot be number, and =9AB€E. name | ength should be
The name can be the same with PLCb6s self instr
The name canot be t he esistimpacuweéntPhC;t he function b

83 Operation Steps

I Open PLC edit tool, in the |l eft AProjecto to
choose AAdd New Func Bl ocko.

3 Project
-2 PLCL
=] Code
EE% Ladder
Id.., Inskruckion Lisk

I:‘ S Add Hew Func Elock

=] Comm Import Fune Block From Dizk
@ Free Monitar
[ata Monitor
E] Set Reg Init Value
—--4 PLC Config
[ Password
& PLC Serial Port
OHH Module

| i




2 See graph below, fill in the information of your function;

Func HBlock Info Edit

3

Func Block Hame:|F1m|:1 N
(AN
Description: \
Function
Block Name
Editor Name
Author:

| Tate: |2n13E 38 &H v|

oK || Cencal |

Function Block name is the name we use to call the BLOCK. For example: the diagram of
FUNCL1 should be written as below:

i

3. After creating the new Function Block, you can see the edit interface as shown below:

FLC1 - Ladder FuoncBlock-FUR1

Information Export Compile

} FUNC1 DO MO }{

users should modify in the edit window.)

Mai n functiitohsd sf lnmonei
name, t hi s na mfeeel;and 6

i l.."'.\".\".t".\".\".t".\".\".t".\'tttttttttttttttttttttttt TFEFFEFFEET
2 FunctionBlockMagmne: FUNCL

3 Version: 1.0.0

4 duthor:

g UpdateTime: 2013-3-6 1

[ Cotinent :

.

] e i i e i e e il e i e e i i e i e e i i e i e e e i e e e e e e e i i el e e e
= void FUNC1( WORD W , BIT B )

10 1

11

1z B

13

Edit your C language
prog am bet w

i Paraneteaensfer

WORD W: correspond to soft component D
BIT B: correspond to soft component M

wauyn:c tiifoinm aBll locttklee , t he

transf e



is the start I D of W and B. Take the above
then W 0] is DOO i W[ MOL}J0 iBss Mil0De iBsed par amet
in the | adder are D100 0 iMs10M10O;heinf W[Hg g asr
in the | adder are HDO, HMO , then W[O0] =HDO,
| adder ar e D100, HM100, t hen W[ 0] =D100, l
composénars address are defined in PLC progr

Note: The coil and data type in one C language should be the same. All the coils in C

language are power loss retentive, or not power loss retentive; so is the same with data

register.

T Par amét erre pWoerslmrftt component , use it in the
W[O0]=1; W 1]=W[2]+W[3]; in the program, use
C language rul es.

T Paramet eepBistesént component , use it in the f

SEBnRESET E. g: B[ O] =1; B[1]=0; And assignmen
T Doubl e word ©opear aftriemt: Eamagdd DW[ 10] =100000,
assignmentwotral dUuUW®I] aV[-vidr] d Opeaeirbd tei on: Supp
definition ofn ftlhoeatfiungc tviaorni,abdmed " iExgcute fI
float register DO(double wWord) means FW[O0],
T Other soft el ements definition in C | anguag
In C language of PLC, if you want to use input(X) and output(Y), then macro definition
6#deSyisnkeg Addr X _YO& is needed; E.g: send the g
B[0]=X[0]; send the state of YO to given coil M10, then: B[10]=Y[ONote: corresponding
XY in C language is decimal, not Octonary nurfiber
Note: Marco definition #define §ysRegAddr_X_Y should be behind the variable
definition, otherwise, it will be error.
Eg. inta,b,c;
#define SysRegAddr_Y
b=3000;
c=W[1030];
a=b+c;
if(B[a]==1)
Y[3]=0;

In a similar way, if the nepowerlossretentive flow S, Counter C, timer Eounter register

TD is in the C | anguage, macro definition o#d
needed; if the powdpssretentive flow HS, counter HC, timer HT, counter register HCD,

ti ming register HTD eXycs, RemgalAcdrdor dHeS _iHG _tH To nH QD¢ _dHeT
needed.

E.g: W[0]=CDI[O];W[1]=TD[0];B[1]=C[0];B[2]=T[O];

T Functi on Hurbcatairojn wdmorcsk can use the Functio
function | ibrary directly. For the&.Function
T The other data type supported:
BOOL,; //BOOL Quantity



INT8U;
INT8S;
INT16U
INT16S
INT32U
INT32S
FP32;
FP64;
Predefined Marco

84 | mpo

I Export

(1) Function: Export the function as the file, then other PLC programimport to use;

/18 bits unsigned integer
/18 bits signed integer

//16 bits unsigned integer

//16 bits signed integer

/132 bits unsigned integer

/132 bits signed integer
/I single precision floating
/ldouble precision floating

#define true 1
#define false O
#define TRUE 1
#define FALSE O
rt and Export the Funct

(2) Export Format

;-;"1 Project
=23 PLCL
=] Code
EE% Ladder
Id.. Instruckion Lisk

= Fune Block
—] IExpnrt Fune Block

|:| =
= comm
@ Free Manitor

[Daka Monitor

E] Set Req Inik value

Remowe Funec BElock From Froject

Func Block Info Edit X

| Version:

Fune Block Name:|

Description:

| Date: 2013 38 88 v

| [ cenca |

huthor: |

Export

(%) Edit

() Ho Edit [ oK

ons

a) Editable: Export the source codes out and save as a file. If import again, the file is editable;



b) Not editabl e: Dondét export the source code,

2. Import
Function: Import the existingunc Block file, to use in the PLC program.

3 project
-2 PLCL
=] Code
Egi Ladder
Id... Inskruckion Lisk

I:‘ Zeq Add Hew Fune Elaoclk

= comme Import Fune Elock From Disk
@ Free Monitar

Data Monitor

E] Sek Req Inik Yalue

Choose thé&uncBlock, ri ght <click o6l mport Func Bl ock fror
and then click OK.

85 Edi t t he Func Bl oc ks

Exampl e: Add DO an dandbhknassigntRelv@lleo D2;egi st er s,
MDI'n 6Project 6 tFano Bldcl mere wanname tHEuneBiotkasARD 2,

then edit C language program;
@Click 6compile

after edition.

FLC1 - Ladder FoncBlock—ADD 2
Information Export Compile

7 W o[2] =W [0] +W [1]
8 i i e e el el e e e i el e i e i e ol e e e e i e e il i e el i e e R R R ol i i ol
o  woid ADD Z{ WORD W , BIT E |

100 W [2] =W [0] +W [1]]

11

1z i

13
%
Informationil)

Errar List | ©ukput
1.0 0 AEmpt PrFuncBAADD 2 oo In Function ‘aD0_2"

S AR PHPURcBYADD_2.c6: 1 error: expected ;' before 'asm' \

The information list

According to the information shown indloutput blank, we can search and modify the
grammar error in C | anguage program. Here we ¢
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.

E Information Export Compile

G Corngnent :
7 W [z2] =W [@] +W [1]
8 ol o i i e e

S  wvoid ADD_1{ WORD W , BIT B |
106 {W [2] =W [0] +W [1]:]
11

1z +
<

Information

Error Lisk | ©ubput

(3) Write PLC program, assign value 10 and 20 into registers DO, D1 separately, then call
Func Block ADD_2, see graph below:

Shid

H

MOV k1o Do H

Mo kK20 D1 H

MO
— | {  apz2oo wmo H

(4) Download program into PLC, run PLC and set MO.

W MOW k10 Do H
10

Mow k20 D1 H
20

ﬁ {  aoo2po w0 H
0 oN

(5) From FreaVonitor in the toolbar, we can see that D2 changes to be 30, it means
assignment is successful;

NedXxamBadEse & 4009 2
EﬂHHW¥ﬁWM”$@w_%'XMM@EWQ

: Inz =Ins Del =De sF&  sFE F7 F11 11 F12 sF12

Free Monitor




86 Program Exampl e

If PLC needs to do complicated calculation (including plus and minus calculation), the
calculation will be used fanany times, C language function is easy to use.

Example L

Calculation a= b/c + b*c+(8)*d

Method 1: use ladder chart:

Get the result of 8

Get the result of three multiplication equations

Get the sum

Ladder chart only support two original operandsgiéds many steps to get the result.

[ suB D! K3 DI |
5 |

B3

— MUL DIG D3 D12
-3 I 3 3
Lxi:l

D2pc-2%0

— MUL D1 D2 D4 H
4 2 8

i
[¥14:H*

= Y [ DI D6 -
MR 4 : 2
Al

A4 BT

— WD D16 DS =

Dle:BAC
D& make BT result ta
Mward

—  DADD D11 D4 DI |
i k3 3

DIZHC-20 0D

LI R

—  DADD DX DIE DI |

D Bzpnake BAC peln w
Lol

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.



Method 2: use C language:

MO
—N RESULT D MO

RESULT Function name

DO In the function, W [O0] =DO0, W |
I f DO0O=D32, then W [0] =D32, W |
| f S2=HD32, then W [0] =HD32, W

MO Inthef uncti on, B [0] = MO, B [ 1] A
I f S2=M32, then B [0] = M32, B
I f S2=HM32, then B [0] = HM32,

C program

@ void RESULT{ WORD W , BIT B )

10 {

5 i | long int a,b,c,d;;
12 | b=uW[1]:

13 c=W[2]:

14 d=W[3]:

15 a=b/c+b*c+(c-3) *d;
16 | 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 precigiton i
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 16bit register (CRC register) = FFFF H

" 27 XOR (Exclusive OR) the first-8it byte messagand the low 1&it 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 O, save the new value from step3 into CRC
register; if it is not 0, XOR the CRC register value with AO01 H aerd save the result into
the CRC register.

" 5 Repeat step3&4 until all thel@it have been calculated.

" 6 Repeatstép2” ~ 5 ,then calculate the nextt8t message. Until all the messages
have been calculated, the result will be the CRC parity code inr€§ifler.

Edit C language Function Block program, see graph below:



=1 rvoid CRC CHECE( WORD W , BIT B |
10 i

11 int i,j,m,n;

1z unsigned int reg cro=0x<ffff, k;
13

14 for|( i =0 ; i <« W[O] ; i++ )
15 i

1@ reg crot=W[i+l];

17 for(j=0;3<8;J++]

15 i

19 if (reg cros0x01)

20 reg_crc=ireg_crc:}}l]*DanDl.:
21 else

zZz reg crosreg crorrl;
23 }

24 }

25

26 w=w[oj+1;

27 n=wroj+2;

28 k=reg crocs0xfrf00;

29 W[n] = k==8:

30 Wm] =reg croslxft;

31 }

Edit PLC ladder program,
DO: Check byte number of data,

D1 D5: Check data content. See graph below:

SN2

E— MOV H5 0
MOV H12 Dl
MOV H3 D2
MOV H56 D3
MOV H78 D4
MOV Ho D5

10
Y CRC_CHECK | D0 | MO

Download to PLC, then RUN PLC, set MO, via Free Monitor, we can find that vall¥s i
and D7 are the highest and lowest bit of CRC parity value;

87 Appl i mattiesn

In one Func Block file, you can write many functions, and they can be called by each other.

Each Func Bl ock fi

e

i s

i ndependent ,

they



Func Block files can call C language library function in form of floating, arithmetic like sin,
cos, tan.

XC series PLC onlywpport local variable, while XD/Xlseries PLC support both local and
global variable. This makes C language Block more flexiblecanglenient.
XDPPro software v3.3 and later version keep C function library:

A O
ion ECTO|

In this function block, user can call the C function directly:

—
‘:""D‘;’: @)\ Q ‘«J = =

|3

4

TCh Calculation area of a ecircle

TCC Circumference calculation

TCRC CREC Check

TOSL Input data (short) from biz to small order
TOSS Input data (ghort) from =mall to largze order
TECA Calculation area of a circle

TECC Circumference calculation

TEEX Exponentiation caleulation

TEL1O Hatural logarithm
TELO Hatural logarithm
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

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁ

TEQE Quadratic equation [(float]

TESTM Sum of memory 32-bit floating data
TETF The product of memory data (float)
TEUE Quadratic equation [float)

TEX Exponentiation caleulation

TFh Factorial solwing

TITF Inverse trigonometric functions
TQE Quadratic equation [short)

TSUM Sum of memory 32-bit integer data
TTF The product of memory data (short)
TUE Quadratic equation (short)

For example: click TEL10, the function name will show on the project bar:



[ ;"1 Project
.23 pLCl
=] Caode

EE% Ladder
|d.. Inskruckion List

=-[@ Func Black
J TLE

[ sequence Elock

User can call it in the ladder at&diting window at any time.

88 Function Tabl e

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| PI/2

_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 befores position

int  memcmp(const void *s1, const void *s2, size_t |

Compare the firsh words of
positionslands2

void * memcpy(void *s1, const void *s2, sizen)t

Copyn words from positiors2to
sland returrsl

void * memset(void *s, int ¢, size_t n);

Replace the words start frons
position with wordc, and return tg
positions

char * strcat(char *s1, const char *s2);

Connect stringt behind strings

char * strchr(const char *s, int c);

Return the first wora position in
strings

int strcmp(const char *s1, const char *s2);

Compare string s1 and s2

char * strcpy(char *s1, const char *s2);

Copy string sl to string s2

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 tangerfunction

double atan2(double vy,
double x);

float atan2f(float y, float
X);

Inverse tangent value of
parameter (y/X)

double ceil(double x); float ceilf(float x);

Return the smallest double
integer which is greater or
equal with parameter




doublecos(double x);

float cosf(float x);

Cosine function

double cosh(double x);

float coshf(float x);

Hyperbolic cosine function,
cosh(x)=(e”x+e"k))/2

double exp(double x);

float expf(float x);

Exponent (e”x) of a nature da

double fabs(double x);

float fabsf(float x);

Absolute value of parameter X

double floor(double x);

float floorf(float x);

Return the largest double
integer which is smaller or
equals withx

double fmod(double x,
double y);

float fmodf(float x, float y);

If y is not zero, return the
reminder of floating/y

double frexp(double val, int
_far *exp);

float frexpf(float val, int
_far *exp);

Break floating data to be
mantissa and exponext
m*2”exp, return the mantissa
of m, save the logarithm into
exp.

doubk Idexp(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)

doublemodf(double val,
double *pd);

float modff(float val, float
*pd);

Break floating data X to be
integral part and decimal patrt,
return the decimal part, save
the integral part into parametg

ip.

double pow(double x, doubl
y);

float powf(float X, float y);

Power value of parametgr
(x"y)

double sin(double x);

float sinf(float x);

sine function

double sinh(double x);

float sinhf(float x);

Hyperbolic sine function,
sinh(X)=(e"xe"(-x))/2

double sqrt(double x);

float sqrtf(float x);

Square root of paramet&r

double tan(double x);

float tanf(float x);

Tangent function.

double tanh(double x);

float tanhf(float x);

hyperbolic tangent function
tanh(x)=(e”xe"(-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:

= void ZHENGEXTIAN({ WORD W

10 i

i int a;

12 float =x,v,z;

13 *x=FW[O] :

14 v=asinf (x):

15 z=1807%v/3.14159;
16 a=(int) z;

17 W[2]=a:

15 b

EIT B )



9S e qu a8« K

This chapter mainljntroduces sequence block instruction and the application.

Sequence Block instruction:

Mnemonic | Function Ladder chart Chapter

Sequence Block

SBSTOP | Pause BLOCK }—H—' sBsTOP| s1 | s2 | 9-6-1
SBGOON gfottéixecute }—H—' SBGOON | s1 | s2 | 9-6-1

9-T 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 instructiams

other instructiors , 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
| nstruction
Pulseoutput
Read write module . . )
R All instructions in
G code . .
o ) BLOCK is executed in
Wait instruction
. order
Commandist

SBLOCKE = =— =— p BLOCK end




n 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.

n 2: When the triger condition of the BLOCKHKs triggered by the closure of the normally
open coil, it will be executed from the top of BBEOCK to the bottom in turn. When the last
instruction is executedhe execution of the BLOCMill be restarted immediately from the
top to the bottom. When the trigger conditisrdisconnected, the BLOCKill not stop
immediately, but will complete thast scan and stop after the execution of the unexecuted
program.

n 3: When the tggering condition of BLOCKs triggered by the rising edge of thelctie
sequential functioBLOCK will be executed one time from top to bottom and will not be
executed iccularly.

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.

9-22T" Add t he BLOCK
Open XDPPro software, right click the sequence block in the project bar:

[ ;"1 Project
23 pLCe
=] Caode
EE% Ladder
Id... Inskruction Lisk

Func Black

;E—I Com Add Sequence EBElaock

@ Free Monitor

Data Monitor

E] Set Req Init Yalue

Click theddosnemgmeind@a bl ockdé, the foll owing

Wi

n



Edit Seguence HBlock 1 IX

Comment : |Sequence Elackl |

E Insert ~ Edit Delete | Upwards Downwards

Skp Output

| ok || Camcel |

You can edit the BLOCK in the window, Upwards/Downwards are used to change the
position of instructions in the block.

Click 6insertdéd button, some instructions | i st

Edit Seguence Block 1 |§|

Comment : |Sequence Elaockl |

i Inzert =|Edit Delete | Upwards Downwards |

Common Ttem

Pulse Item
Wait Ttem

Eead™rite Module (FROMSTO)

i Item

| ok || Ceneal |

Take bPeméefor exampl e:



Dskip I:l Comment : |Pulse Config |

Data start address: user params address: D100 System params: Output:
Made: Start execute zection count: [ Fulse Config ]

Add Delete | Upwards Downwar dy s e BRESS cIv -1 Set |X|

i

frequencs Config = Delete |

Faram Y¥alne

T0 axiz—group 3-Max zpeed (Hzl

T0 axis—group 3-Initial speed (Hz)

Y0 axis—group 3-3top speed (Hz)

T0 axiz—group 4-Fulze default speed (Hz)

T0 axis—group 4-hecceleration time of pulse default =. ..

T0 axis—group 4-leceleration time of pulse default s ..

used space! D0-T9, D100-D107

T0 axiz—group 4-hcceleration and deceleration time (mz)

Y0 axis—group 4-Max speed (Hz)

Y0 axis—group 4-Initial speed (Hz)

o o o o o o o o oo

T0 axiz—group 4-Step spead (Hzl

[Read Fron PLC | [#rite To PLE | [ 0K | | Cancel |

After click 60KO, you wil |l find information

Edait Sequence Block 1

Comment : |Sequem: e Blockl

Inzert ~ Edit Delete | Upwards Downwards

Skip Output

Click 60OK6é, the following instructions are

| SBLOCK Sequence Block1 |

- FILSR DO D100 Ki vl

SN SELOCKE F

Meantime, a new sequence block is added in the right of the project bar:



Project I
[ g Project
=23 pLCt
=] Code
+ EE% Ladder
Id,, Instruckion List

Func Elock,
= Sequence Block,
Sequence Elockl
=] comment Editar
@ Free Monitar
E [aka Maonikor
G _:] Set Req Init value

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):

0

Move the cursor to the new place,

Froject

=] Caode
+ EE% Ladder
|d.. Instruckion List

Func Block
=-[E] sequence Block

fdd To Lad

@ Free Mon Delete Segquence Block
L] Daka Moniar

._ﬂ Set Req Inik Yalue

Now the BLOCK is moved to theew place:

and

t hen

r



| SBLOCK Sequence Blockl |

—

| SELOCKE =

9-2-3 Del ete 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 6del

canot call this BLOCK any mor e:

Folect
=] Code
EE% Ladder
|d.. Imstruckion Lisk

Func Block
= |:| Sequence Elock,

;E-I Commnent B Add To Lad
B Free Monit I]:Ielete Sequence Block
Data Monitor

;] Sek Req Inik Yalue

924 Modi fy the BLOCK

There are two methods to modify the BLOCK.
(A) Double click the start/end segment to modify the BLOCK in general:

[ sBLOcK Sequence Block] |

—— T TR v

[ SBLOCKE H




Edit Sequence Block 1 IX

Comment : |Sequem:e BElackl |

Inzert ~ Edit Delete | Upward=s Downwards

Skip Output

ok ]| cencal |

(B) Double click the middle part to modify :

[ sBLOCK Sequence Blockl |

I FLER DO D100 K1 o

S SBLOCKE }

Pul=ze Config
[]5kip I:I Comment.: |I0EFRnsEaE
Data start address: uzer params address:

Sy=tem params: Oatput:
Ful=e Config

#hdd Delete | Upwards Downwards |

Mode: relat: ™| Start execute section count:

NG

frequence pulse count Jump register

used =pace! 00-09, D100-D107 [Read From PLCJ ['ﬁ'rite Ta PLI:J L 0K J [ Canecel ]




9-3 Edi t the i nstruction of t he BLOCK

9-3-I Commanredn i t
Use 6command itembé to edit the program:

Edit Sequence Block 1

Comment: |Sequenu:e Elackl

Inzert =|Edit Delete |Upward5 Downwards

| Common Item |

Pulze Item

Wait Ttem
Eeadrite Module (FROMSTO)

& Item

7

An oOinstruction listdéd will jump out after cli

Instruction List

I:lSkip I:I Comment: |Instruction List| |

| ok || cencal

Users can add instructions in the frame.

Skip: to control the stop and run of the instructions. If you select skip and input contiol coil
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

[ Skip [C-:nrnment: |calcula+.i-:nn |
MOV D0 Di
MUL D0 DS D10
| ok || Cancel |
Click O060K6, the | adder program wil|l change as
_ SELOCK Seguence Block L
M20

—| |—| calculation |—

A SELOCKE L

Note:Wean add multiply instructions in one BLOCK
execution condition.

9-32 Pul se I tem
Open the 6épulse itemd in the same way:

Pulse Config |z|

I:‘ Skip I:I Comment ‘nl se Config |

Data start address: uzer params address: Swstem params: Output:
Mode: Start execute zection count: D Pulze Config

hdd Delsate | Upwards Downwards |

frequence pulze count Jump regizter

used space! T0-D9, T100-0107 [Read From PLC ] ['ﬁ'rite Ta PLC] L 0K J [ Cancel




In the following BLOCK, we add two impulse instructions:

0

SBLOCK

Seguence Block1

PLSR DO

o0 k1

i)

FLSR D0

o0 k1

i

9-33 Wait I tem
6Wai t | aiteaoil flag or tinser bit.

Open O6Wait Itemd in the same

(A) Flag bit

¥ait Config

DSkip |:| Comment |'|'|'ai+. Config |

(%) Wait Coil Flagz: |SEMO
O Wait T Timer: Unit: Tine: |:|

| ok || Cemcel |

SEM corresponding ladder diagram is as below:

M30
I POST SEN

(B) Timer wait

¥ait Config E3
|

DSkip I:I Comment : |'|'|'ait Config

() $ait Coil Flag: |:|
@ Wait T Timer: Unit: 100 r % | Time: |KLOO

1 ms
10 m=

0K || Cencel |

SBLOCKE

(C) Corresponding ladder diagram:

way .

Ther e



hl
_m [sBLock Sequence Block! |-

| wall K100 Kioo -

S SELOCKE -

Note: Do not add normal ¢bafter WAIT instruction in XD/XLseries PLC sequence
BLOCK, and adXD, XL series PLC special signal SEM bit(SEM0~SEM31); SEM cannot
be controlled by set or reset. It can only be set by POS$Tati®n ar reset by WAIT SEM
instruction. Or output via OUT instructiomhe difference between them is that the POST
command needs to be triggered by pltseedge to keep the state of SEM; the OUT
command neds to be triggered by the normatipencoil, and theSEM is reset when the
triggeringcondition is disconnected.

934 Modul e Read RRMQ@M/WriOntseg r ucti on

This item is used to read and write data between PLC and modules, and the operate panel is as
below:

1#read
Eead/¥rite Nodule E|
D Skip Comment: |Bead/Write Module

O Eead module G} Hrite module

Module no: (KO Module address: KO
Count: E& FLC address: M0
0K || Cencal

FROM\TO instruction ca be selected from putlown list:

MO
il SBLOCK BLOCK —

FROM K10000 KO K6 M10 [

TO K10000 KO K1 DO

SBLOCKE —

Note: As shown in the figure above, in V3.4 and above version software, when the module
number is set to KO~K15, the corresponding ladder diagram will be displayed as
K10000~K10015.



94 Rmning 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 caoill

M1

SBLOCK Sequence block
M2

SBLOCK Sequenceblock2 [ |
M3

SBLOCK Sequence block 3

|
Scanning period 1 ' Scanning perio@ Scanning perio®
|
=! > >
i
M1 i
] |
!
M2
|
!
M3 |
Blockl Block1, Block2 Block1l, Block2, Block3

i
Note: When the program in the BLOCIs not executed and the triggeringndition 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



M1
| |
h‘ SBLOCK Sequence block 1
M2
||
h‘ SBLOCK Sequence block
2
M3
|, |
R‘ SBLOCK Sequence block

3

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 |
— |SBLOCK Sequence ELOCK 1 [

—| FLSR HDO HDIOD Kl Y0 |_
—|PLSR HD200 HD300 Kl Yll—

FROLI ED EO Eé 10

—| SBLOCKE |—

The instructions running sequence in block 1 is shown as below:

1
Eranning periodijScanning period? Scanning u:riod:h:annin: perdod | Scanning uzriodﬂ

BLOCEK condition
-1 i= OFF and all

FLIER %10 FIIER ¥1 FROM the sequence
insructions are
finizhed running.

Blockrunning

(B) With SKIP condition



12
) |SBLOCK Sequencs BLOCKI N

—|IIUIB|—| FLEE HDO HDI100 K1 ¥0 |—

144
— | PLSR HD200 HD300 KI Y1 N

M5
. FROM KO KO Ké MI0

—| SBLOCKE |—

Explanation:

A) When M2 is ON, block 1 is running.

B) All the instructions run in sequencethe 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 instetions use this YO puls®LSR HDO HD100 K1 YO
will run; if not, thePLSR HDO HD100 K1 Y@ill run after it is released bgther
instructions.

E) After YO pulse sending completecheck M4. If M4 is OFF, checkl block,if M4 is
ON, check M5. If Mb is OFF, module commmunicatienll run.

95 BLOCK instruction editing rul

In the BLOCK, the instruction editing shouddcord with some standards.
Do not use the same pulse output terminal in different BLOCK.

NO x© YES &

MO it ]
—] |——| SBLOCE Sequence BLOCKI{— — I__| SBLOCK Sequence BLOCKL |_

M1
_bﬁl_| ASE HDO HDIO KL Y0 |_ —||_| FL:E HDO HDIO Kl YO |_
—| SBELOCKE H S SELOCEE H
M0 M0
—f ——{ SBLoCK Sequence BLOCK2} — F—— SELOCK Sequence BLOCK2H
—| FLiE HDO HDIM E1 Y0 |- —| FLSR HDO HDIO Kl Y1 |_
_| SELOCKEE |- _| SELOCKE |_




Do not use the same pulse output terminal

in BLOCK and main program.

NO x~

YES &

15l
— F———FLSR. HDO HDI00 Kl YOH
151

_|

SELOCK Sequence BLI:ICKll_

PLSE. HDO HDi00 El YEI|—

I

SBLOCEE

1D

— F———FLSk. HDO HDIO0 K1 YOH
D

_|

SBLOCE Sequence BLI:IIZKll_

FLSR HDO HD10d Kl ‘r’1|—

I

SBLOCEE

There only can be one SKIP condition for one BLO@#truction.

NO x° YES &
LI 0 1]
t SBLOCE Sequence BELOCKL } SBLOCK sequence BELOCKL
il nid Ml
| H—PLSE. HDO0 HDIM0 K1 %0 | ———PLSE. HDO HODIM) K1 %0
I SELOCKE S SBLOCKE

The SKIP condition only can use M, X, can

not use other coil or register.

NO x~

~~

YES

i

SBLOCE Sequence BLI:ICKII—

Ul
[ FISE D0 DIm K170 H

M2[D10]
—{FISF. A0 ADim K vOH

D

SBLOCE sequence BLDEKII—

u
—[FISK Do Diw Kivo H

W
—[FLSF. AD0 HDIO0 KI YO

The output instructions cannot be CNT_AB(CNFWM.
NO x~ YES &
M0 0
— SELOCESequence BLOCKIH — SPBLOCKs:quence FLOCK1H
M1 il
—{CWT AE HSCO DOH [ PLSE D0 Di00 K170 H
M2 W
——{Pwm ®Ei0 D0 w0 H ——{FLSR._HDO HDI00 Ki YO
SELOCEE H SBLOCKE H




BLOCK is not recommended to put in the STL, becauseadf STL ends, while the BLOCK

doesndét end, then big problem wil.l happen.
NO x© YES &
3
i } SBLOCK H
SHio |
i \ SBLOCK H - [FROM KO K1 K5 D100H
——{FROM KO K1 K5 D100H WA 7l Kso H
—{ WAIT K1 K50
X —— PLSR HD0 HD100 K1YO0 H
— PLSR HDD HD100 K1Y0 |
— SBLOCKE H
\ SBLOCKE H STL 9
M100 AE M100 Y0
1 L) {1 ()
STLE

Label Kind type cannot be used in the block
Sign P, | cannot be used in block. Even they can be addolcia but they do not work in

fact.
96 BLOCK related instructions
96T  nstruction explanati on
stop running the BLOCK [SBSTOP] |
Summarization
Stop the instructions running in the block

[SBSTOP]

16 bits SBSTOP 32 bits -

Condition | NO,NC coil andpulse edge Suitable | XD, XL

types

Hardware Software | V3.2
Operand

Operand | Function Type

S1 The number of the BLOCK 16bits, BIN

S2 The mode to stop the BLOCK 16bits, BIN
Suitable component

Operand Register Constant| Module
o [P | o [ X[ DY | puvt | pg | KH D[ QD
Word 57 3 5
S2 o

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



Function M1 @ @
H% SBSTOP‘ K1 ‘ KO ‘

S2 is the mode for BLOCK stop, operand: KO, 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 thestructions running in the BLOCK.

R Execute
SB%F OoP
frequency
\\
\
\
Kie| —>KO
\\
\
\
0 1

K2: Destructive slow stop BLOCK, that is, when the pulse is being sent, the SBSTOP
condition holds, then the pulse will slow downorgy the slope, withoub use with the
SBGOON instruction, sthe 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)

Continue running the BLOCK[SBGOON] |

Summarization
This instruction is opposit@tSBSTOP. To continue running the BLOCK.

[SBGOON]

16 bits SBGOON 32 bits -

Condition | Pulse edge Suitable | XD, XL

types

Hardware | - Software | V3.2
Operand

Operand | Function Type

S1 The number of the BLOCK 16 bits, BIN

S2 The mode to continue runninige BLOCK 16 bits, BIN
Suitable component

Operand Register Constant| Module
Word o [P [DX]DY | pv | pg | KH D[ QD

O«

S1 0
S2

O«




*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Function M3 @ @
}—{SBGOON‘ K1 ‘ KO ‘

S2 is the mode to continue running the BLOCK. Operand: KO, 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 tlext instruction in the BOCK.

This instruction only applies to PLSR instructions in BLOCK, and cay gend the
remaining pulses fdnterpolation instructions, which can not be skipped.

962 The timing sequence of the instructions

SBSTOP(K1 K1) + SBGOON(K1 K1)

WD

It | SBLOCK Sequence BELOCK 1 M
[ FLSR_HDO HDIOO K1 Y0 |+
 — SELOCEE -

W |

1t [ SBSTOF Kl  KI

i

i [ EBGOCH Kl Ko




| . . | . . |

ccanning pericd 1lscanning period Eiscmin: paricd 3i=cm1n: paricd 4i=cm1n: paricd 5;

1 1 1 1

> > > L g L g

. . 1 1 1 1

Condition MO | | | |

A ! ! ! |

| | | |

1 1 1 1

| | | |

1 1 1 1

Condition M2 | | |

* | | |

| | |

T T 1

| i | |

! | Condi tion M | |

| [ T [ [

I | I | | |

- I I : | l !

y - | b | |
1

FLS YO [ ! il ! !

— | il | |

I g | I I

| | | |

WhenMO is from OFFYON, run APLSR HDO HD100 K1 Y
pulse;

When M2 is from OFFYON, the BLOCK stops runnin
When M4 is from OFFYON, abandon the rest pul se

SBSTOP K1 K1™ +SBGOON K1 KO”

1D

I# | SBLOCK Sequence BLOCK 1
————[ PLER_HD0 HDIOO EI Y0
] SELOCKE 1

i |

1t [ SBSTOF KI K

13

i [ EBGOCH Kl Kl M




| [ | | [ |

:écanning period Scanning perio@ I Scanning perio | Scanning period  Scanning periodb I

| | | |

i g g g g g

Condition MQ i i i i

1 i i i i

i L i i i i

Condition M2 : : : :
! A ! ! !
i i i i

| L | Cordition M3 | |

| | i £ i i
< T T i | i

L i | i i
“““ ! L i i

| | | v, | |

; ; ; PLSYO | | ;

i i i i i i
When MO i s OFFYON, run OPLSR HDO HD100 K1 YO
When M2 is OFFYON, the BLOCK stops running,
WhenM3i s OFFYON, output the rest pul ses.

3. SBSTORK1 K0)+SBGOONK1 K1)

10

4 | SBLOCK Sequence BLOCK 1]+
-+ PLSR HLCO HDIOO K1 v0 |-
— SELOCKE H

i |

1 | SESTOF KiI Ko |

14

i [ EBGOCH K K |

0
t

h



Bcanning peric ﬂ.l:Sca.m:.:i.n:' peric 5.2: Bcanningperic ﬂ.?lqﬂn:a.m:i.n:':uer io ﬂd;s canningperic ﬂ.5=
| | |
> > > > >
Condition MO :
* | |
dlcunditi-:un M1, :
! !
. | |
: ! : Condition M4
I I |
* i i |
: | ]
PLS O - P
! ! o
1 1 1
When MO is from OFFYON, run
pulse;
When M1 is from OFFYON, stop

When M4 i s

4. SBSTORK1 K0)+SBGOONK1 KO0)

from OFFYON,

OPLSR HDO

running

abandon

F_

D

I# | SBLOCK Sequence BLOCK 1 M
———{ PLSR HDO0 HDIO0 Kl ¥0
 —— SELOCEE

1L

It [ SBSTOF Kl Kl

13

It [ EBGOCH Kl KD

T T T

1 1
. . 1
CCANNInE DaT mdll
1

. . 1 . .
ccanning period? [Feamming per 10d3

SCANNINE DeT iod‘\ﬂ:scmin: p:r:i.n:-dS:

. » » » | >
Condition M0 | } } | |
4 i i i i
— | | | !
1 1 1 1 1

punditinn Hq | ! !

N ¥ ! ! !

| | | |

! ! ! !

: : Condition M3 : :

| | TI | |

- i i | i i
L I [ I |

FLE Y0 | | | |

| el | |

i i i i

FLS ¥0O

t he

t he
rest

HD100 K1

BLOCK
pul se



When MO is from OFFYON, run OPLSR HDO HD100 K1
pulse;
When M1 is from OFFYON, suspend running the BL
slope;
When M3 is from OFFYON, output the rest pul ses

Please note that by the SBSTOP stops the pulse with slope, there may be still some pulses; in
this case, if run SBGOON KKO again, it will output the rest of the pulses.

9-7 BLOCK flag bit and register

1. BLOCK flag bit:
Address | Function Explanation

SM300 | BLOCKI running flag

SM301 | BLOCK2 running flag

SM302 | BLOCKS running flag 1: running

0: not running

éé. éeé.

éé. . |ee.

SM399 | BLOCK100 running flag

2. BLOCK flag register:
Address | Function Explanation

sp3oo | BLOCK1 running instruction

SD301 BLOCK2 running instruction

SD302 BLOCKS running instruction BLOCK use this value when

66 66 . monitoring
éée. . |éeé.
SD399 BLOCKlOO running

instruction

If GBLOCK is used, it will occupy SM399 and SD399.
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This chapter mainly introduces PWM (pulse width modulation), precise timing, interruption

etc.

Special Function Instructions List:

Mnemonic | Function Circuit and soft components grhapt
Pulse Width Modulation, Frequency Detection
Output pulse with the
PWM specified duty cycle and }—H—' pwm| s1| s2 [ D | 101
frequency
: FROM| S1 | D | S2 | s3
FRQM Fixed pulses frequency }%F‘ ‘ ‘ ‘ ‘ ‘ 10-2
measurement
Time
STR Precise Time —H—‘ STR‘ D1 ‘ D2 ‘ 103
Interruption
El
El Enable Interruption - 104-1
DI Disable Interruption 104-1
. IRET
IRET Interruption Return 104-1
1 Pul se Width Modul ation [ PWM]
llnstructionbés Summary

Instruction to realize PWM pulse width modulation

PWM pulse width modulation [PWM]

16 bits PWM 32 bits -
instruction instruction
execution normally ON/OFF coil suitable XD/XL (except XD1/XL1)
condition models
hardware - software -
requirement requirement
2. Operands
Operands| Function Type
S1 specify the duty cycle value or soft 32bits, BIN

component 6s

| D numb e




S2 specify the output frequency or soft 32 bits BIN
component 6s | D numb g
D specify the pulse output port bit

3. Suitable Soft Components

Operands| System Constant| Module
Word D) || ED| | o | DX | DY | pv* | DS | KH D | QD
S1 0 |0 0 0 0
S2 0 |0 0 0 0
Operands System
Bit XYM |s|T|c|DPm
D 0

*Note: D includes DHD; TD includes TD HTD; CD includes CD HCD HSCD HSD; DM
includes DM DHM; DS includes DS DHM includes M HM SM SincludesS HS T
includes T HT; Cincludes C HC

Function and

B & ®
%}—{ PWM ‘ K100 ‘ D10 ‘ YO ‘

Duty cyclen: 1~65535
Output pulsd: 1~100KHz
XD series PLC PWM output need transistor type terminal:

PLC model PWM terminal
XD2-16T/RT-24T/RT-32T/RT-48T/RT-60T/RT Y0a Y1
XD3-16T/RT-24T/RT-32T/RT-48T/RT-60T/RT Y0a Y1
XD5-16T-24T/RT-32T/RT-48T/RT-60T/RT Y0a Y1
XD5-24T4-32T4-48T6-60T6 YO0a Y1a Y2a Y3
XDM-24T4-32T4-60T4-60T10 YO0a Yla Y2a Y3
XDC-24T-32T -48T-60T Y0a Y1
XD5E-30T4-60T10 YO0a Y1a Y2a Y3
XDME-60T10 YO0a Yl1a Y2a Y3
XL3-16T Y0a Y1
XL5-32T4a XL5E-32T4 XLME-32T4 YO0a Yl1a Y2a Y3

Duty cycle ofPWM output =n /65538.00%

PWM use the unit of 0.1Hz, so when set S2 frequency, the set value is 10 times of the actual
frequency (10f). E.gto set the frequency as 72 KHz, and then set value in S2 is 720000.
When X0 is ON, atput PWM waveWhen X0 i s OFF, stop output.
have pulse accumulation.

PMW o



—

In the left graph:
TO=1/f

S

t/TO=n/65535

Note: it needs to connect 1K ohm amplification resistor between output terminal and common
terminal when using PWM instruction.

Example

A ¢

o —

@ @ @

brightness 25% brightness 50% brightness 75%

s Wl X

brightness 100% start stop
e s

There is a LED drived by DC24\t needs to control the brightness of the LEDorder to
decrease the power loss of wave collector, turn ON the switch at the momerkER ihén

turn it OFF.This process will cycleConnet a transistor between the power supply and LED.
The pulse signal will input from the transistor base termifla¢ current between base and
emitter is pulse. The LED input voltage is proportional to the duty ratio. The LED input
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 appliethe PWM techology to the LED brightness adjustmehe 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:

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, X ON when
pressed.

X4 75% brightness button, X#& ON when
pressed.

X5 100% brightness button, X ON when
pressed.




HDO PWM duty ratio register

HD2 PWM frequency register

Defaulted
100Hz

Program:
SM2

MOV K100 HD2

X0

MSET MO M1

il

X1
Ml

‘ MOV KO HDO

ZRST MO M1

MO M2 M3 M4 M5

— MOV K8192 HDO

M3 M4 M5

MOV K16384 HDO

M

M3 M4 M5

L] MOV K24576 HDO

] MOV K32767 HDO

L. 73
E SENENE

| PWM  HDO HD2 YO

1 1 [ [ [ T T T T

Program explanation:

1. HDO wi I |
is 100Hz.
Press start button,
X2 is ON, HDO0O=8192,
X3 is ON, HDO0O=16384,
X4 is ON, HDOF22B6850. 7
X5 is ON, HD0O=32768,
Press shut down button,
LED voltage is O0V.

control t he

X0

No ok~ wbd

1.

lL.lnstmulit $ to
Measure the frequency.

Frequency

LED

HDO/ 32768=0.

HDO/ 32768=0.

HDO/ 32768=1,

measur ement

vol taeageépuThéreglueags

ON, MO, M1 is ON, t
25, the LED b
5, the LED b
brightness
the LED bri

HDO i s res

i s

5, the LED

X1 is ON,

[ FRQM]

Frequency measurement [FRQM

16 bits - 32 bits FRQM

instruction instruction

execution | Normally ON OFF coil suitable XD/XL (except XD1/XL1)
condition models

hardware | - software -

requirement requirements




2.0perand

Operands| Function Type

Sl Sampling pulse numbers 32 bits, BIN
S2 The display precision 32 bits, BIN
D Measurement result 32 bits, BIN
S3 Pulse input terminal bit

3.Suitabl e component

Operand System Constant| Module
Word D|FD|ED| D | CD | DX | DY | DM | DS | KH D | QD
S1 0 [0 0 0 0
S2 6 |0 0 0 0
Operand System
Bit X]Y[M][S][T]C]Dum
D o

*Note: D includes D HD; TD includes TD HTD; CD includes CD HCSE&D 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

Vo (s) (=) (=)
F% FRQM | K20 | D100 | X0 | K1 |

T The sampling pul se ancucnobredtibregc iithoe hpeemady ,ust leae h

frequency, the bingugnebrertshe sampling pul se
T Measur ement resul t, the unit i s Hz
1 Di splay resolution: only can set to 1, 10, 1

Tf When MO is ON, FRQM coll ects 20 pulTkes from
resaifflt sampling numbmenrpd i dagiviitd inemMD LT b d

measur ement process wi || repeat. | f t he me
measurement range, the result is 0
T The measur ement precision is 0.001%

The pulse input terminal for FRQM:

Model X terminal | Maxfrequency (Hz)
X0
16 1/0 X3 10K
X6
X0 80K
XD2 24/32 1/0 X3 10K
X6
X0
48/601/0 X3 80K




X6

10K

XD3

16/24/32 1/0

X0

80K

X3

X6

10K

48/601/0

X0

X3

80K

X6

10K

XD5

16/24/32 1/0

X0

80K

X3

X6

10K

24T4/32T4/48T4/60T4
I/O0

X0

X3

X6

X11

80K

48/60 1/0

X0

X3

80K

X6

10K

48T6/60T6/60T10/0

X0

X3

X6

X11

80K

XDM

24T4/32T4/60T4/0

X0

X3

X6

X11

80K

60T10l/0

X0

X3

X6

X11

80K

XDC

24/32/48/60/0

X0

X3

X6

X11

80K

XD5E

30T4/60T10/0

X0

X3

X6

X11

80K

XL3

161/0

X0

80K

X3

X6

10K

XLS

32T41/0

X0

X3

X6

X11

80K

XL5SE

32T41/0

X0

X3

X6

X11

80K

XLME

32T41/0

X0

X3

X6

X11

80K




Example

Asynchronous motor drives the conveyor to tranferwork piece. It needs to redahe

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

I gear number=100

work piece

E=1001mun

asy nchronous 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:



FROM K20 DO X0 K1

DFLT DO D2

EDIV D2 K100 D4

EMUL KO0.1 K314 D6

EMUL D4 D6 D10

EMUL D10 K60 D16

L1

Program explanation:
1. Set ON the stramt tdhieghalegM@nhctyo meansur ement
2. Transform the frequency to f{glematemnsumypbesrr , t h
rotation), the resul t i s shaft rotate numbe
3. Calcul ate the diameter of the transmission
theal cul ate the transfer distance per secon
4. the transfer mulst iap@wi Petrhes ecpmearadd ( m/ mi n) .

1BPrecise Timing [ STR]

1. Instruction List
Read and stop precise timingpen precise timing is executed

Precise timing[STR]
16 bits - 32 hits STR
instruction instruction
execution | edge activation suitable XD/XL
condition models
hardware | - software -
requirement requirements
2. Operands
Operands| Function Type
D1 Timer Number bit
D2 speci fy tdrmesddfst vcad n 32bits,BIN
number
3. Suitable Soft Components
Operands system constant module
o |[ED|m [y [ DX [ DY | pv* | b | KH D | QD
Word 53 5 1o 5 [0 5
Operands system
Bit XYM ]|s|T]|c|Dbwm
D o
D1 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 includesM HM SM Sincludes S HS T includes T HT C includes C HC.

Function
and Action

<Precise timing, <Precise timing reset

.
41“—{ STR ‘ ETO ‘ K100 ‘

K. s

MO ‘
] . RST \ ETO \

(o1)Ti mer 6s number . (ERENYEET 4 éETa0l~IE TN3uWOMb er) shoul d b
Timing value

Precise timer works in unit of 1ms.

Precise timer 32 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 ONETO starts timing. ETO 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:
o || |

ETO

100ms 100ms

& It

When thepre-condition of STR is hormallgpen/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 tinme



‘o

—Al—— DMOV ETO DO

—A——— STOP | ETO

PreciseTiming Interruption

When X0 changes from OFF to ON, move t
current precise timing value into DC
immediately, it will not be affected by the sce
cycle;

When MO chages from OFF to ON, execut
STOP instruction immediately, stop precis
timing and refresh theount valuein ETDO. It
will not be affected by the scan cycle;

When the precise timing reaches the count value, it will generat

interruption tag, interruption subprogram will be executed.

Canstart the precise timing in precise timing interruption;
Every precise timer has its own interruption tag, as shown below:

Interruption Tag corresponding to the Timer:

Ti mer (Interruption Tag| Ti me r ( Interruption Tag
ETO 13000 ET10 13005

ET2 13001 ET12 13006

ET4 13002 é e e é

ET6 13003 ET22 13011

ET8 13004 ET24 13012




X0

- STR | ETO | K100 | When X0 changes from OFF to ON,
ETO will start timing. And ETO reset
ETO
-y Yo O when accumulation time is up to
MO 100ms; meantime generatn
il } RST \ ETO \ interruption, the program jups to

interruption tag 1300@nd execute the

subprogram.

13000
SMO
A S
SMO
2 T

Example 1

The filling machinecontrols the filling capacity by controlling the liquid valve open time (it is
3000ms in this application). To improve the filling capacity @ieci, the liquid valve open
time can be controlled by precise timing.

B'EY

=
|

LT

AN

| LT

Filling machine

-

Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when the button is presseg
ETO Precisetimer
YO Controlthe liquid valve, YO ON when the valve
opened, YO OFF when the valve closed

Program:



STR ETO K3000

ETO YO
— ~ R~
RST ETO

Program explanation:

1. When X0 is ON, the liquid valve YO and precis
2.Shut down the | iquiidnevalEM® Yheand hgr é¢dimee arr i
Example 2

The precise timer interruption can produce the following pulse wave. The Y2 ON time is
500ms, the pulse period is 1000ms.

X0 |

v2 > sooms |« | | | |

1000ms

Component explanation:

PLC Control explanation Mark
component
X0 Start button, XGs ON when button is pressed
Y2 Pulseoutput terminal
MO Internalauxiliary coil
ETO Precise timer

Program:



—(XW(})—‘ STR | ET0 | Ks00 |-
Mt . RST | ETO |

SMO Y2 Y2
Mt ~ 5 -
L{ PLS \ MO }
MO Y2 Y2
] ~ R -
SMo
> STR \ ETO \ K500 %
END

Program explanation:
1. Wherm Xs ON, tHetperravauipde w2 kewvi | | out put t he
2. When X0 is OFF, shut down the precise timer

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.

encoder

)]

[

power supply /

= z__ ./
shield layer
Componengxplanation:
PLC Control explanation Mark
component

MO Start button, X0 is ON when pressed

ETO Precisetimer

HDO Precisetimer setting value (unit: ms)
HSCO High speed counter

D10 Themeasured frequency (unit: s)




Program:

HN%L{ STR ETO HDO }
%H RST ETO }

MO
L CNT HSCO K999999999 }

DMOV HSCO DO }

| SM LA DFLT DO D2 }

—  DFLT HDO D4 |
— EDIV K100 D4 D6 |
—  EMUL D2 D6 D8 |
—  DINT D8 D10 |
——  DMOV KO HSCO |

jML{ STR ETO HDO }

END

Programexplanation:

1. Set the high speed countér sampl isg mseri od
2. Set ON MO to start the precise timer interr
frequency

3. The freque#dKHzandgdei preci sion is 0. 005 %.

1Al nterrupt Digh REHE ]

XD/XL series PLC have interruption function, including external interruptiintianing
interruption By interruption function we ecadeal withsome special programs. This function
is not affected by the scan cycle.



14T External Il nterruption
The input terminals X can be used to input external interruption. Each input terminal

corresponds with one external interruption.

interruption. The interruption subroutine is writteehind 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 Progam j < Main Progam
Subprogra

Note: The external interruption of XC series PLC cannot be activatety rising edge
and falling edge at the same time; but XD/Xlseries PLC supporsrising edge and
falling edge activation meantime.

Input Interrupt

External Interruption & Port Definition

XD1/XD2/XD3/XD5/XL1/XL3 series 16 1/O

Input Pgi_nter No. _ pisable 'Fhe
. Rising Falling interruption

terminal . . . . .

Interruption| interruption| instruction

X2 10000 10001 SMO050

X3 10100 10101 SMO051

X4 10200 10201 SMO052

X5 10300 10301 SMO053

X6 10400 10401 SMO054

X7 10500 10501 SMO055

XD1 series 32/0, XD2/XD3 series 2482/48/601/0, XD5 series, XDM series,
XDC series, XD5E series, XDME series, XL5 serieXL.5E, XLME series

Input Ppi_nter No. _ _Disable t_he

) Rising Falling interruption
terminal , . . . .

Interruption| interruption| instruction
X2 10000 10001 SM050
X3 10100 10101 SMO051
X4 10200 10201 SMO052
X5 10300 10301 SMO053
X6 10400 10401 SM0%4
X7 10500 10501 SM0%
X10 10600 10601 SMO05%6
X11 10700 10701 SMO057
X12 10800 10801 SMO058
X13 10900 10901 SM059

Note: when the interruption ban coil is ON, the external interruption will not execute.

Th



Interruption Instruction

Enable Interruption [EI] , Disable Interruption [DI] , Interruption Return [IRET]

— S

. . , If use EI instruction to allow
mterrphion range

_|I

interruption, then when scanning tt

Q program, if interruption input

changes from OFF to ON, the
execute subrouting 2 Y . Return to

the original main program.
10000 mterruption 1

(1
- C) . Interruption pointer (I****) should
be behind FEND instruction;
IRET
interruption 2 , PLC is usually on the status th
@ allows interruption.

- _—

Note: In interrupt subroutine, only singpinstructions such as set¢set, transmission and
operation can be written, which can be executedsiteaning 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.

Interruption Gs Range Limitation




¢

By programming DI instruction, cai

tcrrupien o g
allowed set interruption disabled area;
- @ . Allow interruption input betweer
El~DlI
! Q , If interruption forbidden is not
interruption required, please program only with E
forbidden

and program with DI is not required.

¢

Disable the Interruption

- -—

Evey input interruption is

-EI ﬁﬂ;ﬂm equipped with special relay
o (SM50~SM69)  to  disable
i 5 MOS0

@ interruption.
! >

In the left program, if use MO tc
set SM50 AONO,
10000 interruption 0.

interruption
forbidden

END
Example 1
AN AN AN -
origin A XO B XU C XZ

The positions of A, B, C are unknowhhe 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, XIX2 are external interruption terminal, the related rising edge

interruption 1D are 10000, 10100, 10200. The PLC external interruption terminal please refer

to nexternal interruption terminal definition)
isY2. To improve the speed changing precision, the acceleration and deceleartion time are 0.

The speed will switch by external interruption.



Segment Frequencysetting| Pulsenumbers
value(Hz)
Origin ---- A 1000 999999999
A----B 3000 999999999
B ----- C 200 999999999
Acceleration 0

and deceleratoir
time

Note:as the pulse numbers of each segment is unkntwmpulse numbers should set large
enough to ensure the object can move to the proximity swWitehSTOP instruction will be

run byexternal 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 frequencggister
Program
SM2
—4{—1{ DMOV KI10000 HDO |+
MO
i R — PLSF HDO K1 YO —
FEND
10000
SMO
— DMOV K30000 HDO
IRET
10100
SMO
—+— DMOV K20000 HDO
IRET
10200
SMO MO
| ( R y—
STOP YO K1 —
IRET
END




Program explanation

1. SM2 i s ON, sedsetHDOn tMO ,1 OMIOPE i nstruction
the object wildl move from origin to A.

2. When the object touches A, X0 will be ON
wor k, HDO i s set to 30000, the object wil
3. When the object touches B, X1 wildll be ON
wor k, HDOODGB, sthetobpR®&ct wil.l moOv0eO f Hzo.m B
4., When the object touches C, X2 will be ON
wor k, MO i s set OF F, the pulse sending wi

Example 2

The diagram is the product packing machifige robot will pack the product when 30
produds 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 normalarozarinot
detect the products. We can use the external interruption to count the products.

&

ﬁmmmmmmm%pm

X1

=

Component explanation:

PLC Control explanation Mark
component
X2 Productcounting photoelectric sensor, X2 is ON whel
the product is detected
X1 Robotactioncomplete sensor, X1 is ON when the
action is completed
CO 16-bit counter
YO Robot

Program:

Wi

at

at

t

at

(



X1 MO
—1 — R”
YO
~ R-
RST CO H
FEND
10000
SMO
| CNT CO K30

I
CO MO
1 ~— ST

Program explanation:

1.l n the external interruption progr am, count
MO

2.1l n the maiitno ngtrboglr ¥n, according to the MO st a

3. When the robot action is completed, X1 chart

YO and CO are r ¢ stehte nVvEOXti spaOcFkFi, ngvaprtocess.

10-4-22Ti ming I nterruption

Function and Action

Under the circumstance that the main program execution cycle is very long, when y:
have to handle with special program or execute specific program every once in a wt
when program is scanning in sequence control, the timing interrupti@ny useful. It is

not affected by PLC scan cycle and executes timing interruption subroutine every N



v

X0
-
FEND
14010
SMO
—— INC ‘ DO
IRET

Timing interruption is open status in default, just like other interruption subroutin

should be writtefbehind the main program, starts with 140xx, ends with IRET.

interruptions, rep
interruption time; Unit is ms. E.g: 14010 means executing once the first tir
interruption per 10ms.

There are 20 channels ofi

Interruption N o

mi ng

XD, XL series timing interruption:

Interruption| Interruption Interruption| Interruption Explanation
number ban number ban
instruction instruction
140** SM070 I50** SMO080
[41** SMO071 151 ** SM(081
[42** SMQ072 [52** SM(082
143** SM073 I53** SM083 ** means the timing
[44** SM074 154** SM084 interruption time, the range
[45** SMO75 I55** SM085 is
146** SM076 156** SM086 1~99 the unit is ms.
[47** SMO77 I57** SMQ087
148** SMO078 158** SM(088
[49** SMO07 [59** SM089
Interruption range & limitation
, Timing interruption is wusually on 6

Can set interruption allow and forbidden area with Bl instructions. As shown ir

below pictures, all timingnterruptions are forbidden between DI and El, and allov

beyond DI

~El.




Interrupt:i

Interruption forbidden

Interruption

MO
; @ Allowed

Interruption
Program

Interruption allowe(

Interruption forbidde

The first 3CH timing
interruptions are equipped wit
special relays (SM070~SMQ079

In the left example, if use MO tc
set SMO70 i ON:
timing interruption forbidden.



1 Xommon Questions and A

This chapter mainly introduces XD/X¢eries PLC common questions and answers.

Q1 How to connect PLC withPC?

Al

If your PC is desktop computer, you can use our company special DVP or XVP cables to

connect PC and PLC (Usually PORTL1) as general commercial desktop computer has 9 needle

seri al port. After connecting DVP correctly, p
ComPort mm ‘ , the following window will jump out:

Config Software ComPort

Serial Fort (C) Bandrate (B

comt v | [ ETne footh Serial Fort () 4800BPS () 9RO0EES
{(*) 19200BFS ) 353400EFS
) 115200BFS

[[]Touch Yin USE Fort

Farity (] Other =et
() Honel ) 044 (%) Even Datshit=:§ , Stopbits:1

Communication Error

[ Automatic Detection ] I (1):4 l [ 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
6 ¢ h e dtdnd@iredtlpin the window, and communication parameters will be selected by

PLC itself. 6Connect PLC successfullyd6 wildl be
below:
Config Software ComPort [ £2 |

Seral Port(C) Baudrate(B)

Blue Tooth Serial Port ) 4800BPS () 9600BPS

@ 19200BPS") 38400BPS
[ Touch Win USE Port

i) 115200BPS
Parity(F) Other set
() More ) Odd & Ewven Databits:2 | Stophits: 1
Connect To PLC Succeeded
Automatic Detection ] [ QK l ’ Cancel

Then it means that PLC has been connected to PC successfully!
Usage method ofatebook PC with ins er i a | port is the same with



If the notebook doenot have 9in 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 COWSB is recommendédUSB converter
drive software can be downloaded on Xinje official website

Q2 PC cannot connect PLC via RS232 porit shows offline statu®

A2

Several possible reasohs

Users may changed the communi@atparameters of PORT1 in PL{Do not chang®ortl
communication parametersr it may lead to connection between PC and PLC fajlure!

USB converter driver software was installed incorrectly or USB converter cable is hot good
PORT1 communication of PLC damaged

Thedownload communication cable brand is not Xixjé&P cable

Solutions:

At first, use Xinje XVP cabl¢o connect PC and PLC;

After confirming the conneitin cable is the Xinje special XVP cable and USB convdras

been used, you can use it to try to connect desktop PC wmtlede 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 softwgama

I f PLC can not connect with desktop computer ¢
rebootd function to stop PLC and recover the P
follow:

Power on PLC and connect P LnCe 6b yb udxMPo nc aobnl ePsL, C tehc
software menu;

¥iew Configure Option
SEERIERCER N W=
Click 6Stop when Pidd@nmenbboot d from the drop

Download Data

O EFun
QJ Stop

l Ztop FIC When Reboot |

EE Ladder Monitor

Following window will jump out;



x]

5top PLC while reboot

FIC need reboot

Sending command now

By this time, cut off PLC powerfords and power on again, then

successf ul | nodnallwjunmadu; thewiinddw do not jump out after power on,
try again a few times until the information window of successful stop jump out.

Information | 3 |

| PLC stop success

Then c¢click 6configure6é button ;
Online | Configare | Option |

ERCHN =

Click OReset-dtwbh@ény i n the drop

Motion Settings
Operand Data List

Keep Registers Settings

Reseat FLC

By t hiResetPiLi@é, iatiorf wondaw will jump out and it means that all steps of

6Stop when PLC rebootdé have been finished.

PLC Initialize =

:I PLC Initialize Success

If initialize PLC unsuccessfullgfter you trying a few times or the following window jumps
out after clicking O6Reset PLCO:

a

7

0



[ | Offling, Can't PLC Initialize

oK
In both cases, use PLC s update tool to update PLC system, and PLC and PC will be
connected successfully if system is upddtemt more steps about system update, please refer
to Q3 related content

If update of tle desktop computer with@n serial port fails, it is veryikely that PLC
communication port is damaged, and please contact manufacturer or agent.

Q3 XD/XL series PLC system upgrade

A3

When doesPLC need update usuall

PLC software is in a continuous upgrade stéfgegftware and hardware version do not

match, PLC will not support those upgraded functidmout which PLC version the

instruction support, please refer to instructi
function version requirementd;

When userghange the communication parameters, PLC and PC can not connect.

When users use Oprogram confidenti al downl oad?éd
(Noté PLC program will disappear after system upda}e

How to update XDYXL series PLC

PLC update tool

0XD series PLC downl oad (psysdilggr am t ool 6 and Osys
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 enrollmenttiirs



IDEFPLCFHIA (¥1)

Click "Open File", cloose the PLC model for updatir(@lote: XD3_16.sys fit for PLC
model XD3-16,XD3_60.sydit for PLC model XD3-32 and XD360):.

il @
EHEE D | mRHEEEHE 1 0:2012.11.08) v T - m-
C)NDPProffmiZHh i
o S EEHLE 0D
Recent = #3158 =y=
_ [E]j403 80, =v=
©,
RE
"’J
FRIAY
58
Eeaiile=ki
«
.
8B
TiRE ¥D3_E0. sps w
IrEEERI () Text Documents (%, sys) v Bl

EDEMPLCFHTH (¥1)
TR SEEE

Set the parameters:



Click fnset parametero, it wildl show the par ame

mOe: CamL ~
HREEE : STEO00 e
FLCTF#iHitiE
PLCTF bl - H1e#Hl)
s R - H (1673
TFEI R
SEME : H (1631
SESTHIAE ¢ H (163D
e BRik

0

. I 3 I 1 HACET
N STRO v TEEM
PLCTF #aHiik
FLCF &bk = H (1Bl
i s = H (1Bl
TFaEEIC I HE
o HeFED
SEETHIL - H Qe S])
W= HiE

Note: set the&eom port, the baud rate is default setting, no need to change.
Click Adownl oado, the window wil/l show bel ow w

EDEFIPLCFR LA (V1)

880 COM1, 115200, Even, 8, One




Power on the PLC, the update tool will show below words:

IDEFPLCFAET A (V1)

B8] COM1, 115200, Even, &, One

PLC start to update, the updating will take few minutes.



EDEMPLCF&EIHA (¥1)

9FF
I0YAFF

E

I0ASFF
I0AEFF
I0ATFF
I0ASFF
I0AIFF

&5 CoMi, 115200, Even, &, One

EDEFIPLCFETHE (¥1)

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 versioncanbdee en i n ACPU detail o on the | eft
software (PLC online status)

¢ —

.23 PLC Status
.85 cpU Detai
gulill Expansion Details
Q Scan Cyde
.08 Clock Details
... 3 Error Details

..... ¥ Record




PLC Details

—--3 PLC Status
8% CPU Detail
- F‘ BD Details
i B0 Expansion Details
----- +_* Scan Cycle
----- @ Clock Details

Seral: XC3

Model:  ¥C3-32
PLC HW Version:

Suitable Software Version:

Vi3

Vi3

XD, XL series PLC no need to short the jumper when updating.

o 3 Emor Details
Short jumper
Note:
Do not cut the
I D not matché)

power of

pl ease

The PLC program will be deleted after updating.

Q4: The bit soft component function.

A4:

cont act

PLC when
us

[
f

t
or

S updatin
hel p.

Continuous 16 coils consist ofaord, E.g: DMO 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:

M100
T}—{ MOV K3 DMO

When M100 is from OFF to ON,
MO M1 are ON, M3 M15 are OFF

The otler mode is bit operation of fixed register. E.g: D0.0 is the first bit of 16 bits in register
DO. Similarly, DO.1 is the second bit and so on, as shown below:

DO:

\ Do.15\ DO0.14 \ D0.13 \Do.lz \ Do.11\ Do.1o\ D0.9 \ Do.s\ DO.7 \ Do.e\ DO.5 \ DO.4 \Do.s \Do.z \Do.l\ Do.o\

Similarly, we can use bit in register DO.



Q5: Wh at o6oBexecutian instracéon LDD/OUTD etc?

A5:

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 ingaint will not need map to image register; the same with
output point (OUTD).

LDD/OUTD instruction usually apply to the occasion that 1/0 need refresh immediately,
which makes the state of input and output avoid the influence of the scan cycle.

X0 status
LDD XOinput | scanning
/ period
>
LD X0 input

Input point X0 sequence chart of LDD and LD

Q6: Why the output LED keeps flasting when using ALT instruction ?

A6:

For ALT and many calculation instructigrihese instructions will execute every scanning
period when theondition 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.cbiiewill keep
outputting if there is no RST instruction.

Usually in the program, one coil M 8rshould use the same output way. Otherwise, the coil
cannot output.

For example:
MO YO MO is ON,M1 is OFF, YO cannot output
— ( ) . . .
M1 vo MO is OFF, M0 is ON, YO will output
— ( > Reason: two different coils drive the same
output coil
MO YO
il ( YO will be ON for one scanning perioc




MO e . , ,
) MO is ON, Y will keep outputting

M1 YR M1 is ON, YO is OFF
)

Q8: Check and change the button battery in the PCB of PLC

A8:

The rated voltage of button battery is.3Me voltage can be measured by multimeter. If the
value of poweiloss retentive register is very large, it means the battery iPleasehang

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 foXD/XL series PLC in SCADA software, please choose Mod®lig
protocol and communicate through RS485 port. Please refer AdLX&eriesPLC instruction
manual chapter.6

Q10: MODBUS Communication

A10:

First of all, please ensure that the A antkBninals 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 gecific 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 communicatioesjauake 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 Carigation 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/O terminal, if there is
short circuit. If the load is too
large for 24V power supply.
Make sure the program is
running inside PLCContact us
for help.

1. I/O PCB has short circuit
2. load is too large for 24V
3. not clickRUN for program

PWR sshining, other
LED off.

1. PLCinput power supply ha
Three LED all OFF | short circuit
2. PLC power PCB damaged

Checkthe input power supply ¢
PLC. Contact us for help.




1. PLCinput voltage is not Check the power supply

stable voltage, check if there is dead
PWRandERRIight 2. there is dead loop inthe | loop in the program. Update th
program hardware of PLC. Contact us fj

3. PLC system has problem | help.

Q12: the result is not correct when doing floating operation

Al2:

Please transform the integer to floating number. For exafapl/ DO D2 D1Q If the value
of DO 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 D8

EDIV D6 D8 D10

Q13: Why the floating numbers become messy code in online ladderonitor 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 monitdhefollowing window will pop up:

[ PLC1- Free Manitor
:| Menitar |Add Edit Delete Delete All |Upward Downward |

Reg Monitor value Ward length Mum Format

Cl i ck thavdndaw, therdollowing window will pop up. Set the monitor mode to
i f | dManitay register set to D1hen click ok.

m

Moritor Reg: D101 Mum: 1
Manitor Mode Show Mode
i bit @ Foat i@ Dec Unsigned
™ Word Bin ASCI
™ DWord Hex

Coc ] et




Q14: Why data errors after using DMUL instructions?

Al4:

DMUL operation instruction is 32 bit*32 bit=64 bit operation, the result occupies 4 words,
such as: EMUL DO D2 D10, two multiplier both are 32¢ix1,D0) and(D3, D2), the result is
64 bit(D13, D12, D11, D10), so D10~D13 will be occupied. If these datgisters are used
latter, operation will error.

Q15: Why the output point action errors after PLC running for a while,
Al5:
Itbés possible that output ter minal is |l oose, p

Q16: Why expansion module does not work while power indicator is ON?

A16:

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 couiirtg is to be carried out, in addition to connecting Fégked pulse to the
input of highspeed counting of PLC, the corresponding ksghed counting program should
be written with functional instructions. For details, please refer to the relevant amintent
Chapter 5 of this manual.

Q18: C language advantages compared to ladder chart?

A18:

(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) Enhare the confidentiality of the program (when using-fitvanced 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: Wh a buipsttefninal A, B,
A19:
PLC output terminal AB are RS485 terminals of PORT2 on PLC.

Q20 What 6s the difference of sequence function
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 untibthraly closed
conduction breaks off. The cycle stops when the last one finished.

MO M800
— A 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

In this mode, you can easily download the program from the computer to the PLC or upload
theprogram 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 yooagbkthe program frortihe PLC to the
computer, you need to enter the eatrpassword. 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 suitabledr 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 progrianthe 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 thisdnload 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) secretdownloading; (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 gram and data in PLC will not be
uploaded, indicating that "the program does not exist".



Password download:f 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 ydu'dbemload
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.

Q23what 6s the advantage that XD series PLC repla
Bluetooth?

A23:

XD series PLC Bluetooth function cgerformPLC program download and upload, monitor

and Twin configuration software online simulatidie Bluetooth can replace the tato

transfer the data.

Note: COMBIuetooth only fit for XINJE PLC.

M (((( ; ))))

Wireless transferring is convenience
than cable for short distance

PC
Control cabinet installed XD
series PLCandCOM-Bluetooth
Q24: PLC I/O terminal exchanging
A24:
Sometim¢ he PLC |/ O terminals are broken. User don

terminal exchanginéunctioncan solve the problem. User can exchange the terminal through
XINJE Touchwin HMI.Open Touchwin software, jump to screen no. 60004 (iXitexls) or
screen no. 6000& terminals) to set the 1/O exchanging.



PLCL - 1/O Set (25

=14 PLC Corfig Fter Timefnsy |10 1=
----- [ Password
""" ﬂ EIE;: Serial Fort In Port Map | Out Port Map | In Port Property
..... BD
..... oA CAN +0 +1 +2 +3 +1 45 +5 47
----- Save Hold Mema| | | ) wp 0 1 s 3 Fl g g T
----- o Module
_____ H 140 win 10 11 12 13 14 15 18 1T
----- o MA Madule 20 20 21 22 23 24 25 26 27
..... M Mcrt
J an w3n 30 31 32 33 34 35 38 3T
w40 40 41 42 43 44 45 46 4T
K50 50 51 52 53 54 55 1] 5T
] B0 Bl BZ B3 B4 BS [ala] BT
L0 T0 T1 T2 T3 T4 ™= TR TT
4 m b
|Read From PLC | | Wite ToPLC | | 0K | | Cancel

XC PLC Input Status

001 2 3 4 5 6 7
5 0
10 11 12 13 14 15 16 17

20 21 22 023 0M4 25 s ;T Cutput
Fort
3o 31 32 33 3 35 38 37
DE

40 41 42 43

B |port banned With|¥  |port| Eeplace

Touchwin HMI I/O terminal exchanging screen

Q25: Wh a tth@ function of XD/XL seriesPLC indirect addressing?

A25:

Adding offset suffix after coils and data registé@sich as<3[D100], M10[D100],

DO[D100])) can realize indirect addressing function; such as D100=9, X3[D100] represents
X14 M10[D100] represents M19, DO[D100] represents D9; It usually applies to large
number of bit and register operation and storage.

Q26: How doesXD/XL series PLC connecto the network?

A26:

XD/XL series PLC can connect to network by XinfBDX, G-BOX, W-BOX, SBOX, A-
BOX expansion modules or expansion BD boards which have their own communication



characteristics. Details please refer to the oserual of communication module or BD

board.

Q27: how to add soft element andine note in XDppro software?

A27:

Soft element note
Open XDPpraoftware, and move the mouse to the corresponding soft element and right
click the mouse, then menu will pop out:

PLC1 - Ladder |

Madify Reg Comment

ClickA Modi fy

Edit Reg Comment

Show Mode Comment

Cut

Copy
Paste

Search

Replace

r etgadd elementenotésdn below window:

=

MO - |

Line note

Line note

MO

1

oK || Cancel

PDoudleclicls thefine, dhem inpysé@micolorand the contents.

"ADD NOTE




| PLC1 - Ladder |

mMo

o

ADD NOTE

Q28: do not have clock functior? 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 whettiex value in register SDi8D19 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. Tior &x about 5 minutes per
month. Plase calibrate it by HMdr directlyin the PLC program.



Appendi xs &fpteca@amponent s

Appendixmainly introduces the functions of XD/X&eries PLC special soft element, data
register, FlashROM and the address distribution of expansions for users to search.

Appendbpedi al Reulxay i ary

Initial Status~ SMO-SM7"

ID Function Description
Coil ON wh R SMO000 k ON
o] when eeps
SM000 running ] I—! \— when PLC running
sl L [
Coil OFF when T SMO001 keeps OFF
SMoo1 running — l_ l_ when PLC running
S
SMO002 Inlfual positive pulse SML | —| SMO002 is ON in first
colil scan cycle
SIE | | |
Initial negative pulse —i = SMO003 is OFF in first
SM003 )
coil scan cycle scan cycle
When SM4 sets ON, it indicates that there is an err
. in the operation of PLC.
SM004 | PLC running error (Firmware version V3.4.5 and above supports this
function by PLC)
When the battery voltage is less than 2.5V, SM5 w|
SMO0O05 | Battery lowalarm coil | put ON (at this time, please replace the battery as |
as possible, otherwise the data will not be maintain
Poweroff memory
SMo07 data error
Clock SM11-sM14
ID Function Description
¢ 5ms 5
SM011 | 10ms frequency cycle
5ms
, 50ms
SMO012 | 100ms frequency cycle
50ms




¢ 0.5s s

SMO013 | 1s frequency cycle
K o5s
30s
SMO014 | 1min frequency cycle
30s
Mark™ SM20-SM2Z
ID Function Description
SMO020 | Zero bit SMO020 is ON when plus/minus operation result is
SMO021 | Borrow bit SMO021 is ON when minus operation overflows
SMO022 | Carry bit SMO022 is ON when plus operation overflows
PC Modé SM32-SM34
ID Function Description

Retentive register

When SM032 is ON, ON/OFF mapping memory of

SM032 reset HMa HS and current values of RTHCa HD will be
reset.

SMo33|Cl ear use|When SMO33 is ON, all PL
cleared.

SMO034/| All output forbidden When SM034 is ON, all PLC external contacts will be

OFF.

Stepping Ladder

ID

Function

Description

SM040

The process is running

Set ON when the process is running




Interruption bai SM50-SM90”

ID Address Function Description
SMO050 | 10000/10001 | Forbid input interruption O After executing El instruction
SMO051 | 10100/10101 | Forbid input interruption 1 the input int
SMO052 | 10200/10201 | Forbid input interruption 2 act independently whev
SMO053 | 10300/10301 | Forbid input interruption 3 acts, even ilflécv%(ijnterruption
SMO054 | 10400/10401 | Forbid input interruption 4 a -

é é éo é00/o ; éoébOI I E|'gé>oc\§yroeonoslM0?Oti)$dgN’
SMO069 | 11900/11901 | Forbid input interruption 19 'S forbidden.
SMO70 | 140** Forbid timing interruption O
SMO71 | 141** Forbid timing interruption 1 | After executing El instruction

= : the timing interruption
SMO72 | 142** Forbid timing interruption 2 coul dnot act
SMO73 | 143** Forbid timing interruption 3 whenM acts, even if the
SMO74 | 144** Forbid timing interruption 4 interruption is allowed.

éé € é e é
SMO089 | 159** Forbid timing interruption 19
SMO090 Forbid all interruptions Forbid all interruptions

High Speed Ring Countér SM99"
address Function Note
SM99setON SD99add
SM099 High Speed Ring Counting enable one pel0.1ms cycle between
0and32767
High speed count complefe SM100-SM109
Address Function Note

SM100 | HSCOcount complete flag 100 segments
SM101 | HSC2count complete flag 100 segments
SM102 | HSC4count complete flag 100 segments
SM103 | HSCe6count complete fldg 100 segments
SM104 | HSC8count complete flag 100 segments
SM105 | HSCI10 count complete fldg 100 segments
SM106 | HSC12count complete fldg 100 segments
SM107 | HSC1l4count complete fldg 100 segments
SM108 | HSC16count complete fldg 100 segments
SM109 | HSC18count complete fldg 100 segments




High speed counter direction SM110SM119

Address Function Note
SM110 HSCO direction flag
SM111 HSC2 direction flag
SM112 HSC4 direction flag
SM113 HSC6 direction flag
SM114 HSCS8 direction flag
SM115 HSCL10 direction flag
SM116 HSC12 direction flag
SM117 HSC14 direction flag
SM118 HSC16 direction flag
SM119 HSC18 direction flag
High speed counter errotr  SM120-SM129
address Function Note
SM120 HSCO error flag
SM121 HSC2 error flag
SM122 HSC4 error flag
SM123 HSC6 error flag
SM124 HSCS8 error flag
SM125 HSC10 error flag
SM126 HSC12 error flag
SM127 HSC14 error flag
SM128 HSC16 error flag
SM129 HSC18 error flag
Communication SM140-SM193"
Address Function Note
Serial | SM140 Modbusinstruction execution | When the instruction starts to
port0 flag execute, set ON
When execution is complete, se
OFF
SM141 X-NET instruction execution | When the instruction starts to
flag execute, set ON
When execution is complete, se
OFF
SM142 Freeformat communication When the instruction starts to
sending flag execute, set ON
When execution is complete, se
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 OF
Serial | SM150 Modbusinstruction execution | Sameto SM140
port1l flag




SM151 X-NET instruction execution Sameto SM141
flag
SM152 Freeformat communication Sameto SM142
sending flag
SM153 Free format communication Sameto SM143
receive complete flag
SM160 Modbusinstruction execution | Sameto SM140
Serial flag
port2 | SM161 X-NET instruction execution Sameto SM141
flag
SM162 Freeformat communication Sameto SM142
sending flag
SM163 Free format communication Sameto SM143
receive complete flag
Serial | SM170 Modbusinstruction execution | Sameto SM140
port3 flag
SM171 X-NET instruction execution Sameto SM141
flag
SM172 Freeformat communication Sameto SM142
sending flag
SM173 Free format communication Sameto SM143
receive complete flag
Serial | SM180 Modbusinstruction execution | Sameto SM140
port4 flag
sSMi181 X-NET instruction execution Sameto SM141
flag
SM182 Freeformat communication Sameto SM142
sending flag
SM183 Free format communication Sameto SM143
receive complete flag
Serial | SM190 Modbusinstruction execution | Sameto SM140
port5 flag
SM191 X-NET instruction execution Sameto SM141
flag
SM192 Freeformat communication Sameto SM142
sending flag
SM193 Free format communication Sameto SM143
receive complete flag
Sequence Function BLOCK SM240-SM399
ID Function Description
SM300 | BLOCKI1 running flag SM300will be ON when blockl is running
SM301 | BLOCK2 running flag SM301 will be ON when block?2 is runnin
SM302 | BLOCKS running flag SM302 will be ON when block3 is runnin
SM303 | BLOCK4 running flag SM303 will be ON when block4 is runnin
SM304 | BLOCKS runningflag SM304 will be ON when block5 is runnin
BLOCK® running flag SM305 will be ON when block6 is runnin

SM305
e e

e e




SM396 | BLOCK97 running flag SM396 will be ON when block97is runnir

SM397 will be ON when block98 is
SM397 | BLOCK98 running flag running

SM398 will be ON when block99 is
SM398 | BLOCK99 running flag running

SM399 will be ON when block100 is
SM399 | BLOCK100 running flag running

Error check SM400-SM41Z
ID Function Description
ERR LED keeps ON, PLC darot run and output, check

SM400 I/O error when power on

Expansion module
communication

SM401 | error
BD communication
SM402 | error
e é
SM405 | No user program | Internal code check wrong
SM406 | User program errol| Implement code or configuration table check wrong
ERR LED keeps ON, PLC don not run and output, che
SM407 | SSFD check error | when power on
SM408 | Memory error Can not erase or write Flash
SM409 | Calculation error
SM410 | Offset overflow Offset exceeds soft element range
FOR-NEXT
SM411 | overflow Reset when power on or users can also reset by hand|
When offset of register overflows, the return value will
SM412 | Invalid data fill SM372 value
Error Messagé SM450SM463
ID Function Description

SM450 | System error check

SM451 | Hardfaultinterrupt flag

SM452

SM453 | SD card error

SM454 | Power supply is cut off

e é

SM460 | Extension module ID not match

SM461 | BD/ED module ID not match

SM462 | Extension module communication overtime

SM463 | BD/ED module communication overtime




Expansion Modules, BD Status SM500°

ID Function

Module status read is
finished

Description

SM500

AppendbpeRi al Data Regi ster

Battery™ SD5~SD7

ID Function Description
It will display 100 when the battempltage is 3V,
if the battery voltaeg is lower than 2.5V, it will
SD05 | Batteryregister display 0, it means please change new battery
once, otherwise the data will lose when PLC
power Off.
SD007 Poweroff memory data
error type
Clock SD10SD019
ID Function Description
SD010 | Current scan cycle 100us us is the unit
SDO011 | Min scan time 100us us is the unit
SD012 | Max scan time 100us us is the unit
SD013 | Secondclock) 0~59(BCD codé
SD014 | Minute (clocK) 0~59(BCD codé
SDO015 | Hour (clocK) 0~23(BCD codé
SD016 | Day (clocK) 0~31(BCD codg
SD017 | Month (clock) 0~12(BCD codg
SD018 | Year(clock) 2000~2099BCD codg
SD019 | Week(clocKk) O(Sunday)-6(Saturday(BCD codg
Flag™ SD020SDO03T
ID Function Note
SD020 | Modeltype
SD021 | model low-8 series high-8
SD022 | Compatiable system versiorlow™ system versidn high”
SD023 | Compatiable model versionlow™ model versioh high”
SD024 | Modelinfo
SD025 | Modelinfo




SD026

Modelinfo

SD027

Modelinfo

SD028

Suitablesoftware version

SD029

Suitablesoftware version

SD030

Suitablesoftware version

SDO031

Suitablesoftware version

Step laddef SD040

ID Function Description
SD40 | Flag of the executing process S
High Speed Counting SD100SD109
ID Function Description
SD100 | Currentsegment (No. n segment) HSCO00
SD101 | Current segment (No. n segment) HSCO02
SD102 | Current segment (No. n segment) HSC04
SD103 | Current segment (No. n segment) HSCO06
SD104 | Current segment (No. n segment) HSCO08
SD105 | Current segment (No. n segment) HSC10
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 errof  SD120-SD129”
ID Function Note

SD120 HSCO eror info

SD121 HSC2 eror info

SD122 HSC4 eror info

SD123 HSC6 eror info

SD124 HSCS8 eror info

SD125 HSC10 eror info

SD126 HSC12 eror info

SD127 HSC14 eror info

SD128 HSC16 eror info

SD129

HSC18 eror info




communicatiori SD140~SD199

ID

Function

Note

Serial
port0

SD140

Modbusread write
instruction execution resul

0: correct

100: receive error

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

403: data error

404: slave station busy
405: memory errér erase
FLASH"

SD141

X-Net communication
result

0: correct

1: communication overtime
2: memory error

3: receive CRC error

SD142

Freeformat
communication send resu

0: correct
410:free format send buffer
overflow

SD143

Freeformat
communication receive
result

0: correct

410: send data lengtiverflow
411: receive data short

412: receive data long

413: receive error

414: receiveovertime

415: no start character

416: no end character

SD144

Free format
communication receive
data numbers

In bytes, there are no start and sto
characters

SD149

Serial
portl

SD150

Modbusread write
instruction execution resul

0: correct

100: receive error

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

403: data error

404: slave station busy
405: memory error erase

FLASH"

SD151

X-Net communication
result

0: correct
1: communication overtime




2: memory error
3: receive CRC error

SD152 Freeformat 0: correct
communication send resul 410:free format send buffer
overflow
SD153 Freeformat 0: correct
communication receive | 410: send data lengtiverflow
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 sto
communication receive characters
data numbers
I
SD159
SD160 Modbusread write 0: correct
instruction execution resul 100: receive error
101: receive overtime
180: CRC error
181: LRC error
Serial 182: station error
port2 183:send buffer overflow
400: function code error
401: address error
402: length error
403: data error
404: slave station busy
405: memory errér erase
FLASH"
SDi161 X-Net communication 0: correct
result 1: communicatiomvertime
2. memory error
3: receive CRC error
SD162 Freeformat 0: correct
communication send resul 410:free format send buffer
overflow
SD163 Freeformat 0: correct
communication receive 410: send data lengtiverflow
result 411: receive datshort
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 sto
communication receive characters
data numbers
I
SD169
Serial | SD170~SD17
port3 |9




Serial | SD180~SD18
port4 |9
Serial | SD190~SD19
portS5 |9
Sequence Function Block SD300SD399
ID Function Description
SD300 | Executing instruction of BLOCK1 The value will be used when BLOCK monitors
SD301 | Executing instruction oBLOCK?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 BLOCKYS Thevalue will be used when BLOCK monitors
SD305 | Executing instruction of BLOCKG The value will be used when BLOCK monitors
e é e é e é
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 monitory
Executing instruction of
SD398 | BLOCK99 The value will be used when BLOCK monitory
Executing instruction of
SD399 | BLOCK100 The value will be used when BLOCK monitors
Error Check”™ SD400SD413
ID 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
(N
SD409| Calculationerror code 1. divide byO error
2: MRST, MSET front operand address less tha
back operand
3: ENCO, DECO data bits of encoding and
decoding instructions exceed the limit.
4: BDC code error
7: Radical sigrerror
SD410| The number of offset registe
D when offset crosses the
boundary
SD411




SD412| bits)

Invalid data fill value (low 16

Invalid data fill value (high
SD413| 16 bits)

Error Check®™ SD4506SD452

ID Function Description
1 Watchdog act (Default 200ms)
2 Control block application fail
SD450 3 Visitillegal address
Hardware error type:
I Register error
Z Bus error
SD451 3 Usage error
SD452 Hardware error
SD453 SD card error
SD454 Poweroff time
SD460 Extension module ID not match
SD461 BD/ED module ID not match
SD462 Extension module communication overtime
SD463 BD/ED module communication overtime
Expansion Modules, BD Statis SD500SD516
ID Function Description
Module number
Expansion modulés
SD500 #10000 10015
BD' #20000 20001
ED: #30000
Expansion module, BEED
SD501~516 | status 16 registers
Module info™ SD520SD&3"
ID Function Explanation Note
SD520-SD535 | Extension module info Extension module 1
Each
bk bk : _ b , extension
SD760-SD775 | Extension module info Extension module 16 module, BD,
SD776-SD791 | BD module info BD module 1 ED occupies
SD72~-SD807 | BD module info BD module2 16 registers
SD808~SD823 | ED module info ED modulel




Expansion Module Error Information

ID Function Description
SD860 | Error times of module reac
Module address error
Moduleaccepted data length error
SD861 | Error types ofodule read ModulgCRC parity error when PLC is | Expansio
accepting data n module
Module ID error. 1
Module overtime error.
SD862 | Error times of module write
SD863 | Error types of module write
SD864 | Error timesof module read
Module address error
Module accepted data length error
SD865 | Error types of module rea Module_CRC parity error when PLC is | Expansio
accepting data n module
Module ID error. 2
Module overtime error.
SD866 | Error times of module write
SD867 | Error types of module write
é é
SD920 | Error times of module reac
Module address error
Module accepted data length error
SD921 | Error types of module reac gﬂc(l(él;lgr%RdC;tzarlty error when PLC is E ﬁ:ggi:g
Module ID error. 16
Module overtime error.
SD922 | Error times of module write
SD923 | Error types of module write
SD924 | Error times of module reao
SD925 | Error types of module read BD
SD926 | Error times of module write module 1
SD927 | Error types of modulevrite
SD928B | Error times of module reac
SD92X | Error types of module reac BD
SDRBO | Error times of module write module 2
SDB1 | Error types of module write
SD®2 | Error times of module read
SD®B3 | Error types of module reao ED
SD®4 | Error times of module write module 1
SD®B5 | Error types of module write




Version info SD990~SD993

ID Function Explanation Note
SD990 Firmwareversion date| Low 16-bit
Firmware version

SD991 L High 16-bit
compilation date

spoge | FPGAversion Low 16bit
compilation date

SDOR FPGAVversion High 16-bit

compilation date

AppendSipxe c3 al FI ash Register

Special FLASH data register SFD

* means it works only after repower on the PLC

| filtering
ID Function Description

SFDO Input filter time
SFD2 Watchdog rurup time, default value is 200m

Mapping
ID Function Description

OxFF means terminal
bad OxFE means
terminal idle

100 corresponds to | Input terminal O corresponds

SFD1G X** to X** number

SFD1Z¥ | 101 corresponds to

X**

SFD1Z | 102 corresponds to
X**

é é é é

SFD73 | I77 corresponds to | Default value is 77
X** " Octonary

O Mapping

ID Function Description

OxFF means terminal
bad OxFE means
terminal idle

000 corresponds to| Output terminal O correspond

SFD74 Y** to Y** number

Default value is O




O77 corresponds to| Default value is 77

SFD134 Y** " Octonary
| Attribute
ID Function Description
0 positive logic
SFD138 | 100 attribute | Attribute of input terminal O others negative
logic
SFD139 | 101 attribute
e é e é
SFD20Y | 177 attribute
High Speed Counting
ID Function Description
2 2times frequenty 4: 4 times
SFD320| HSCO frequency 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| HSC18frequency times Ditto
bit0 corresponds tBISCO bitlcorresponds to
Bit selection of HSC absolut{ HSC2 and so on, bit9 corresponds to HSC]
SFD330 - ~ .
and relative 24 segmerit 0 relative
I absolute
Interrupt circulating of 24 bit0 corresponds tBISCO bitlcorresponds to
SFD331| segments high speed (I;|SC.2 Iand so on, bit9 corresponds to HSC]
counting single
T loop
bit0 corresponds tBISCO bitlcorresponds to
SED332| CAM function HSCZ and so on, bit9 corresponds to HSC]

0 do not suppor€AM function
I supportCAM function

Expansion Module Configuration

status #15#16

ID Function Explanation

SED340 Exterjsionmodule configuration Configuration Status of Extension
status #1#2 Modules 1 and 2

SED3ay | EXtensionmodule configuration Configuration Status of Extension
status #3#4 Modules3 and4

T T [

SED347 Extensionmodule configuration Configuration Status of Extension

Modules b and 16




BD module configuration status

Configuration Status d8D Modules 1

SFD348 |- #I#HZ and 2

SFD349 AE?#?OdUIe configuration status Configuration Staus of ED Module 1

SED350 | Extensionmodule configuration

' Configurationof Extension Module 1

SFD359

SFD360 | Extensionmodule configuration

' Configurationof Extension Module 2

SFD369

SFD500 . . .

; . , . Configurationof Extension Module
Extensionmodule configuration 16

SFD509

SFD510

' BD module configuration Configurationof BD Module 1

SFD519

SFD30

' BD module configuration Configurationof BD Module 2

SFD529

SFD330

' ED module configuration Configurationof ED Module 1

SFD339

Communication

ID Function Note

SED500 COleree format communication 0: 8bit 1: 16bit
buffer bit numbers

sEpelo | COM2free format communication | .o b 1. 16pit
buffer bit numbers

SED620 COMBfree format communication 0: 8bit 1: 16bit
buffer bit numbers

SED630 COM4free format communication 0: 8bit 1: 16bit
buffer bit numbers

SED640 COMSfree format communication 0: 8bit 1: 16bit
buffer bit numbers




Appendi x 4. PLCarbhdsxsource conflict

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 mainlyrefers to higkspeed counting, accurate timing and pulse output.

Accurate
timing

High speed counting

Pulse
output

XD2-16,XD3-16, XD516, XL3-16

ETO

ET2

ET4

ET6

ET8

HSCO

ET10

HSC2

ET12

HSC4

ET14

YO

ET16

YO

ET18

Y1

ET20

Y1

ET22

ET24

XD3-24/32/48/60, ZG330

ETO

ET2

ET4

ET6

ET8

ET10

ET12

HSCO

ET14

HSC2

ET16

HSC4

ET18

YO

ET20

YO

ET22

Y1

ET24

Y1

XD5-24/32/48/60XDM -24/32/48/60, XD

5E30/60, XDME-60, XL5-32, XL5E

32

ETO

ET2

HSC6

ET4

HSC4

ET6

HSC2

ET8

HSCO

ET10

Y3

ET12

Y3

ET14

Y2

ET16

Y2

ET18

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
ET18 Y1
ET20 YO
ET22 YO
ET24

]

Otherwise, it will cause conflict.

1 This form should be read horizontally. Any two resources in each row cannot be used at the same time.
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This part i s us e donfiguationsh \decthis table, wehcamjumge @rbddicts

type easily.

2 Selectable I Not support 4 Support

series veis || Al 485port 2 Ex module| BD High speed counter Pé]:]zengglt'q?m External interruption
port | port 45 Incremental mode{ AB phase|  |RT)

XD1
XD1-16 X 2 X X X X X X X 6
XD1-32 X 2 a X X X X X X 10
XD2
XD2-16 x 2 a X X X 3 3 2 6
XD2-24 X 2 a X X 1 3 3 2 10
XD2-32 X 2 a X X 1 3 3 2 10
XD2-48 X 2 a X X 2 3 3 2 10
XD2-60 X 2 a X X 2 3 3 2 10
XD3
XD3-16 1 1 a X 10 X 3 3 2 6
XD3-24 1 1 a x 10 1 3 3 2 10
XD3-32 1 1 a X 10 1 3 3 2 10
XD3-48 1 1 a X 10 2 3 3 2 10
XD3-60 1 1 a X 10 2 3 3 2 10
XD5
XD5-16 a x 16 x 3 3 2 10




XD5-24 1 1 a x 16 1 3 3 2 10
XD5-32 1 1 ] x 16 1 3 3 2 10
XD5-48 1 1 a x 16 2 3 3 2 10
XD5-60 1 1 ] x 16 2 3 3 2 10
XD5-24T4 1 1 a x 16 1 4 4 4 10
XD5-32T4 1 1 ] x 16 1 4 4 4 10
XD5-48T4 1 1 a x 16 2 4 4 4 10
XD5-48T6 1 1 F x 16 2 6 6 6 10
XD5-60T4 1 1 a x 16 2 4 4 4 10
XD5-60T6 1 1 a x 16 2 6 6 6 10
XD5- 1 1 ] x 16 2 10 10 10 10
60T10
XDM
XDM- 1 1 3 x 16 1 4 4 4 10
24T4
XDM - 1 1 a x 16 1 4 4 4 10
3274
XDM- 1 1 F] x 16 2 4 4 4 10
60T4
XDM- 1 1 F x 16 2 4 4 4 10
60T4L
_ 232 RJ High speed counter | Pulse output _ _
series USB port 485port Ex module| BD Channell | External interruption
port 45 Incremental‘ AB phase|  |RrT)

XDM
XDM-60T10 1 ‘ 1 ‘ F x ‘ 16 ‘ 2 ‘ 10 ‘ 10 ‘ 10 ‘ 10
XDC
XDC-24 x 2 F x 16 1 4 4 2 10
XDC-32 x 2 a x 16 1 4 4 2 10
XDC-48 x 2 F x 16 2 4 4 2 10
XDC-60 x 2 a x 16 2 4 4 2 10
XD5E
XD5E-30T4 1 1 a 16 1 4 4 4 10
XD5E-60T10 x F 16 2 10 10 10 10
XDME
XDME-60T10‘ x ‘ 1 ‘ ] 2 ‘ 16 ‘ 2 ‘ 10 ‘ 10 ‘ 10 ‘ 10
XL1
XA | = 1] & [<] < <] * | = ] x ]
XL3
XL3-16 ‘ 1 ‘ 1 ‘ a x ‘ 10 ‘ x ‘ 3 ‘ 3 ‘ 2 ’ 6
XL5
XL5-32T4 ‘ 1 ‘ 1 ‘ a x ‘ 16 ‘ 1 ‘ 4 ‘ 4 ‘ 4 ’ 10
XL5E
XL5E-32T4 ‘ x ‘ 1 ‘ a 2 ‘ 16 ‘ 1 ‘ 4 ‘ 4 ‘ 4 ’ 10
XLME

X a 2 10

XLME-32T4 ‘

‘ 16
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WUXI XINJE ELECTRIC CO., LTD.
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Tel: (510) 85134139
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