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1T Basic explanation
Thank you forpurchasing Xinje XD/XLseries PLC.
This manual mainly introduces XD/Xderies PLGnstructions.
Please read this manual carefully before using and wire after understanding the content.
About software and programming instructions, please refer to refetadals.
Please hand this manual over to operation users.

T Notices for wusers
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 naay. not
Please conform that PLC specifications and principles are suitablecoheect PLC to
other productsPlease conform safety of PLC and machines by yourself when use the PLC.
Machines may be damaged by PLC errors.

1T Responsibility declaration
The manual content has been checked carefully, however, mistakes may happen.
We often check the manual and will correct the problems in subsequent version. Welcome to
offer advices to us.
Excuse us that we will not inform you if manual is changed.

T Contact information
If you have any problem about products, please contact the agent or Xinje company.
Tel: 0086 51685134136 85123803
Fax: 0086 51685111290
Address: Building 7 fourth floor, No.100, Dicui Rd, Wuxi, China.
Code : 214072

a4 N

WUXI XINJE ELECTRIC CO., LTD. copyrights

Do not copy or use manual without written permission. Offenders should be
responsible for losses. Please keep all copyrights of our company including practigal
modules, designed patents and copyrights mentioned inenegist

2015, 5,12

o /




Catalog

1 PROGRAMMI NG SUMMAR.LY i 9
I o I = N U 3 SR OPSRRPR 9
1-2 PROGRAMMEBANGUA GE . .iiiiiuieeiiieeesittineateessttressteeesssteeesssansssessssssesesssesessnssessnneesns 10

I R Y o T - SRS 10
2 N S = G o - U AP o 1 o PP PPPRO 10
1-3" Progr ammini.g.. . .mMO. 0. i e e e e 11

2 SOFT COMPONENT..EUNGCTL.ON . eiieeeieeeceeeieiiiiieennes 12
2-T SUMMARY OFSOFHIDOMP ONE NT.Suiiiiireeiiireiietrimesesssereessnesessnnesssnnssesssnssseesnsees 12
2-2 STRUCTURBOMEOMP ONE NI Suiteiiturieiiuueeeisinnreressseeesssssessseseessmmmsssseesssesessnsneeans 15

22217 Struct ur .. .0 . Me MmOl 15
222" Structure of Bi.t..Saf.t..Caoampo.nendt.s......17
2-3 SOF TCOMP ONE NT S .Tiiiieiiiiiieinrnnutinsameernras s e e e e e eeeeeeeestmaeeeseeeessnbnnna e s e e eeeananseaeees 18
231" Soft Comp.on.ent.s..li. St 18
24 INPUDUTPUT  RE DY) S ittt eiieiiiieeititiemmeeeetts s s s e e e e e ae e e esaenneeaeeeeeeessssnnnnn e seeeean 35
2-5 AUXIT LT RRYAY MHMS M)ttt eea e e aanananns 3.7
S Y N U = Y {2 s T S 38
D A I T = (T O PSS 39
2-8 COUNTEHER H O oottt ste s tennsne s nntn e e stnn e e snane s snnnsnnnesnnnnee s B 3
2-9 DATA REGI(SEHEIR) ...ciitiieieit i et eeeeie s ettt a e s e e e e e e e e e eeasannneeeeenes 48
29-1" Word cons..S.te..0 o Dt s 51
2-9-27 Of f set a.p.plai.C.al Q. e 52
2210 FLASH REG( STERD,S. )ittt rrest s e e e e e e eeaaaans 53
2-1 7L CON S T A N T iiiitiiitittti e eeeete e s e e e e et e et eeee e be b mmme e e e e e e b h e e e e e e e e et et eneeeeaeeeeeeeeannnnbannnnas 54
2-1'2 PROGRAMMI NG P RN CEP.LE ittt eeeee e e e e e e e e s e 55

3 BASI C PROGRAM | NSTRUCT.L.ONS. ..cccoooniiiiiiimemrececcnens 59
3T BASIIBS TRUGCT LIOSI B ittt eeeeieeee e e e e e ettt ettt e e e e e e e e e e e eeeeanneeeeas 59
B2 [ LDIILDT DU T iiiieieeceteeeee e emnmes e essinensanesnenen e 61
K T N (VN N N PRSP 6.2
K N @ N = @ 1 = A PSSR 6.3
S5 LDPILDFIANDPRANDFDPRRPIORE ] et sees 6 4
36 LDOILDDIANDDIANDDIQRBA]IORDI PUT.DJovieviiiieiiiiee e 65
K A O = = T PSSR OPPRSRUPR 66
T N LV = 70 PSSR OPPRRSRPR 67
K B Y O I Y O = 8 SRRSO PROUPRRRTPIN 6 8
K 0 N O O PSPPSR 69
Bl A P L, B P L E e e 7.0
R R ol | 3 T8 A0 SO PP 7.1
313 CNDCNT GODDCNBD DCNTDBRSPFOR THE COUNTERS......7 2
3L A . TMRI]IT,MRIF OR Tl ME R S ittt iiiiiitieeae e e e e e eitabbebb e e e es s anenbeabbsbeeeeeeeeanan 74
K I = N PSPPSRI 7 4

3



31 B .GROUPGROUP.EJieoeoeeoeeeeeeeeeeeeeee oo ee s eeees s es s es e sveees e 75

3-1 TPROGRAMMI NG NoOTE S iiieiiiieeitmrtereesieeesasteeesssessnansestaeeesssesessnseeesnssnnssesessseees 76
4 APPLI ED | NST.RUCT.L.ONS. ... 78
4-T APPLITEBTRUGCT LIOSI B iiiitiiieiiieesietereimereereesssneeasssneessssssmansesssseesssssessnssesssssnnnes 78
4-2 READI METHOD ABPL IIEBTRUCT L.ONS ciiiiiieeiiiieecmresereessneeeesneneeesnnsensneeens 82
4-3 PROGRAML OWNS TRUCT LON S iiiiiieiiiireeieeriteresstreeessreeessnsesesnesssasessnsesessnseeesnnes 8.4
4-3-1" Condi ti on..Jump.. . [.Cll e, 84

432" Call subroutine [CALL] ..and..Subrout.ime return |
433. Flow [SET], .[.sT}....[.STL]. . ..[.STLE].....87

4-3-4" [ FOR] and. .. .[.NEXT ] e 92
4-35" [ FEND] andu. . END] e 94
4-4 DATA COMPARE F.UNCT L ON tiiiiieeiiiieiee e sniieieeeessseeessnreeeeeessssrseeesesssneessned 95
4-4-1" LD Comp a.e. o D] 96
4-4-2° Ser i al Comp.a.r.e. . . J AND] 97
4-4-3" Par al | el Coomp.a.r.e. ... OR] e, 98
4-5 DATAOVHENSTRUCT LiONS iiiiiiiiiiiiieiieeeiiiis s s e e e e e s eeeeeestmemeeeeeessnnnnnnaeeeeeeeeanenss 101
4-5-1" Dat a Comp a.t.e. .. [ .CMP ] e, 101
4-5-2” Data zone c.omp.a.r.e. .. .Z.CR] 1.02
4530 MOV MO et 103
4-5-4 . Data bl ock..Mav.e...[.BMOM] i, 1.05
455" Data bl ock Mav.e. .. .[.RMOM] . i, 106
456" Fi Il I MOV ... FMOM e 107
457" Fl oating moV.e..[.EMOM]. e 1009
458 Fl ashROM Wr..t.e....[.EWRT.] e, 110
459" Zone Sel. . [ MSET ] 111
451 0Zone res.el. . ZRS T 112
4-5-11Swap the hieghl SSIWAIR.]L..aw...D. Yt 113
45-12EXxchange. . X CH] e 114
4-6 DATAOPERAT INOINT RUC T L.OMN.Siiiiiiiiiiiniieariniiaae s e e e e eeeeeeeessieeneeeeeeesnsnsnnnneaeens 116
4-6-1 Addi t.0.0.0. . ADD 116
4-6-2° Subtract.i.on. . .S UB.J e 118
4-6-3° Mul t i plicadt..on. . [.MUL]L. .., 120
4-6-4" Di Vi ST 0N [oD LM 121
465 1 ncrement [ 1 NC] .&..De.c.r.emen.t. . [.DEC].... 123
4-6-6" Me an [ MEANT s 124
4677 Logi ¢c AND [ WAND], Logic OR[ WQR].,..Lo#28 Excl usi
4-6-8° Logi ¢ conv.er.s.e. . . [.CMLL. .., 127
4-6-9" Negat i Ve . .NE.G] 128
4-7 SHI AN S TRUCT LN Siiiiiiiiiiiiiiittieeme ettt e e e e e e aea e s e e e e e e e e e e eeeebnabae s smen s 129

4-7-1" Arithmetic shift |l eft [.SHL].,..AriLt.hme29c shift
4-7-2 Logic shift | eft [ LSL].,..Lagi.c..s.hi.f.t.13rli ght [ LSF
4-7-3' Rot ation shift left [ RQL.J.,...Raotati.anl3nift rigt
474 Bit shift.. el it . .SETLL e 134

475 Bit sShif oGt [ SE TR, 135
4



5

[ FLT]

4-7-6" Word shif t..l.ef.t [ MWSEL] e, 136
4-7-7 Wor d shi ft]l.ri.ght  J.MSER. 137
4-8 DA TACONY E RuTeuitieiiiuiuiiiitesiaiitinaasttteeeesaassttseeeesaassinaassseesesssasssseesssssnssnnessssseseessnnssnees 138
481" Single word integer conve.ur.t.s..t.o...doub3@% word in
48216 bits integer cou.anvert.s..t.o..f.l.aoat...pbddt
483 Fl oat point conve.r.t.s..t.a...nt.eged. [ L.NT31
484" BCD convert t.a..hi.nary.. . [.BLN]... 142
485 Bi nary conver.t..t.o..BCD..[.BCD]. ..o 144
486. Hex cO®RY E&r f.ASICO. . A e 145
487" ASCl |l conver.t..t.o. . HeX. [ .HEX] . 146
4-88 Codi NG [.DE.CO e 147
489" Hi gh bit co.di.ng. . [.ENCOL . e 150
4810Low bit cofdi.ng..[.EENCOL. .. 152
4-8-11Binary to Gr.ay..c.ode. . .GRY. ] i 154
4812 Gray code to..hinary. . .GBLN]. 155
4-9 FLOATI NG NWHBRRT LQNuuiiiiiiiieiieiiiiieeee e e eeeeeeennisisas e seessns e s e e e eeeeeeeennnnes 1.56
4-9-1" Fl oating Compar.e. . . [.ECMP........ccooe. 157
4-9-2" Fl oating Zone .Comp.ar.e..[.EZCR]. .. 158
493" Fl oating Addi.t.i.on. . [ .EADD] . ., 160
494" Fl oating Subt.r.act.i.on. .ESUB. ... 161
4-9-5" Fl oati ngtNMwliInt if[EIMUL.J. .., 162
496" Fl oating Di.v..s.i.on.  [J.EDLM]. . 1.64
497" Fl oat Sqguare..Root. . . [.ESQR] i, 165
4-9-87 S0 N € LS N 166
4-9-97 CO S i N E .l S e 167
e e o T A N [ O O SRR 168
4-9-T 1 AST N LA S L N e renre e e e e enee 169
4-9-1 2 AC OS | AL O S ittt ererte et e e et eannraeea e e 170
4-9-1 3 ATAN [ AT AN et e e e renes s nnaaeeeas 171
4-1 0 RT ONSTRUGCT LuOMN S e eiiiiiiiieiitieemeteeeeetteti e e e e e e e s anaea s e e e e e e e eeeeeessnsbans smnsrnnn s 172
4-1 " Read the cl ock..dat.a..[.TRD]}. ..o, 172
4-1 @ Wr i te CIOTANR]D.A.L.@ e 173
4-1 @B Clock compadt.e..[.T.CMB] e, 1.7 4
HI GH SPEED COUNTER..(HSC) . e 177
5-T° FUNCT T N BIMA RYaiiiiiiiiiiiiiiiiiiitsee et e e e e e aeeeeeeesmeeeeeeeeeesebanaaa e s e e e e e aaaaseaeaeens 177
L A o I ST 1Y [ X o = PP RPUPPOTPPRRR 178
L B o IR ST 57N N3 =SOSR 179
54" H'S QNP UWWIE RI NiGuiiiiiiiiiiiiiiiti s sttt s e e e e et et eeeas b beemeeeeessbbsb s e e e eeaeeananaaaeeaaaeeeen 180
55 HS BORTS ASSI GINMENT ciiiiiiititieieititi e e e ee et et eeeeaaaaaeeeeeeeernesaa s seensnnnns 180
56 ABPHASE COUNTI NG FREQUENCY .DQUB.L.IL.N.G...SETI.lL.NG.......1 8 6
57 HS CNSTRUGCTL QN ittt ieiee ettt et e e e e e e e e e eeesebsbbmnmeeeeeesennnanns 187
571" Singl e phas.e. . . HSC.. L.CNT] e 187
5727 AB phase HSC..[.CNT.L.AB] e 1.88
57-3. HSC 1 St RS T e 189

5



6

57-4° Read HSC Valatfo [ .DMOM] oo, 189

575" Write HSC val.ue..[.DMOV.] e, 190

576" The difference between..HSC..and..nor.mb®lcounter
B8 H S EX A MP LB i itiiiiiiiee s it e s seenteeeesteeesastaeeessteessmesssteaesntaeeesnseeeeanssanansesnsseeesnsaneens 192
57 HS CNTERRUR.TLOMN ciiiiiiiieeiiernieeestereeseeeesssteeessnessssesessssessssssssssnsssmsnsessssesesnns 194

571" Function overview .a.nd..pane.l..c.onf.i.gur@4ion

5-9-2° Silng phaseeg medt HS.C...[.CNT ] 196

593" AB phasegthé&t HSC..[.CNT.ABJ] e 197

594" Il nterruption..f.l.ag. ..l HSC. ... 198

595" Setting value meaning..i.n..abs.ol.ut.e..0x98el ative

596. HSC interrupti.on..cy.cl.e.mode.............. 201

597. CAM function of hig.h..s.peed..count.er20i3nterrupt

5-9-8 . I nterruption usi ng..no.t.e.s..a.nd..pa.r.amdtder
599. Application..of....HSC..i.nt.er.r.upt.i.on...205

COMMUNIT CATN GOIN QN oo 212
BT SU MMA RY it ee ettt a e s e e e e et et et emeeeeeae et eeeeebebhaar e e e eeenn e a e e e e e e e eeeeennrnrn 2.12
S A O O N Y o Y o 1 O A ORI 212
6-1-2" Communi cati o.n..par.amel. .. .S ... 220
6-2 MODB LE®DMMUNIT CATLOMNuuuiiiiieeeeeieiieeme e e ee et eeeesinina e s seee s e s e e e e e eeeeeessnnnnnnas 220
6-2-1" FUNC T I O NueiQ M@ L e BuWo it ee et e e e e e e eeenneeees 220
6-2-2" Changing of Modb.us..i.ns.t.r.u.ct.i.on........221
6-2-3' Modbus c@mmomi..a.dd. . .8 .5 e 222
6-2-4 Modbus..dat.a..f.0L.mal. .. 232
6-25" Communi cati on..lL.nst.rUuc.t. i.0.0.S ... 238
6-26" Modbus serial .po.r.t..confi.g.ur.at.i.on..... 248
6-2-7" Modbus nCocrarui on ..a.p.p.l.i.cat.i .o ... 252
6-2-8" AP P I €@ 0D ern— e e 253
6-3 FREE COMMUNI CoAT Lt Nttt et eaeeea e e e e e ettt eeeeeteb e smes s e s e e e e e e e eeeensannneeeeeennes 256
6-3-1" Free communi.c.at.i.0n. . .mo.d. ... 256
6-3-2" Ser i al por t...conf.i.g.Uur.at. i.Qn. ... 257
6-3-3° Sui t abl €..0..0.8.81.0.0 258
634" Free communi ca.t.i.a.n..i.nst.r.ucti.on..........259
6-3-5" Free communi c.a.t.i.o.n..ex.amp.l.e..... 262
6-4 COMMUNI CATI ON FLAG AND..REGLSTER e 268
6-5 READ WRI TE SERI AL PORT..PARAMET.ERS. .cccsiiiiiiiiiiiiiinenne e 271
6-5-1" Read seri al port..p.ar.amet.e.r.s..[.CEGCR]271
652" Wri tael sport par amedt.er.s.. . [.CEGCW]. ... 27 2
6-5-3" Seri al port par amet.er..name..and..s.et.t.2dg
PI'D CONTROL .EMUNCT.L.QON. e 275
7-T Pl IR T RODUGC T.ledOMN i iiiiiiiiitiiit ittt e e e e e e e e eeeeeesssbeemeeeeeesssssaa s e aeeeaeaananaaaaeaeseeeen 275
T-2 INS T RUGCTHOBNL. ....cciiiiiiiiiitittiae ettt e e e e e e e e et et e eeee b bmemeeeeessbbbb s e e e eeeeeanansaaeeaeeeeeen 275
7-3 PARAMETERS  SET.T.LN Gttt eeeee et eeeeeeeeeaeeeeeebsbai e e e e e e e aaaaaeaaaeeas 277
7-3-1" Regi ster and..t.hei.r.... f.unc.t.i.ons................... 278

6



7-3-2" Par amet @ mpd. i les.Col 283

B4 N U u@ U N . [0 1 o = 284
7-5 ADVANCHEMD D E.eceeeeeeeeeiieiiiieecitteeee e s e e s s s s s teebaessseeessssnsnsssssbessneseeeesssnanssssennnnnnnees 287
7-6 APPLI CATI ON QT LN E .S iiiieeee oo i e s iessiennnresreseeeessssnnsnssrnsassseeseeessnnnsnrnnes 288
A N = = T N ol N O o Y O 289
8C LANGUAGE FUNCTILON..BLOCK e, 294
81" SU MM A R Y iiiiiiititttttteteeeeeeeas e eenrte e e e eeeeeeeeeeaaatessasseeeeeeeeaaaaeaeessaaamteeeaaaaeaeeeessesanaanns 2.9 4
8-2 INS T RUGCTHOBRM AT ...t iiieuitieitteteeieess s suasteetereeeeeeeeeeessaeesstassssaeeeetaeeaeaaeeessaanseeseeees 294
G I @ I N B 1S 0 ) = P 295
84 IMPORT EXBPORT FUHNE T 1 QNS iiiiiiiiiiiiieieiieireeererrresie e e e e e e e e e s simmnnaeaeaaenn e e e 299
8-5 EDI T THIEML O C K S.iiiiiiiiiiiiuuuiunrineeimeeiiassnntentansseeererresaaaasstestessrrerrerreeeeeesammaseees 300
86 PR OGRABK A MP L.E..iiiiuuuiuuiiiiieeeeesieesastnstesseseereereeseessssessssseseereeataeaaaeesesssamnresseeeaees 302
8-7 NEW F UN C T DN S tttitiiiirtiieeieeeertnnererrrerrerteeeaeesamaaereereestaaaeeaasesssnsiimnressseeessessnn 305
8-8 FUNCTI ON L LBRARY ittt ieieetittn e e ettt s e et eabrssas s e e s eatan e e s eetaa s e e s eetnnmeesnseeeeeen 307
8-8-1. Export the..f.unct.i.an.. li.brary. ... 3.07
8-8-2 . Managtei dm el . if.ima.r. Y e, 310
8-8-3 . Use the f.unc.t.i.on..l.i.brary .. 312
89 APPLI CATI ONuiNiD T E S iiiitiiiiieeeeeiitinieetetin e e s eet e e s e eabn s e s e eat s e e s sannmssan e eeeees 313
810 Q& AOFCL ANGU A GE. . iiiiiiiiiiieii it teeee sttt e et s et reras s e e tb e e e e et e e e e e nnmeeran s 316
S e R W o I @ = I SRS PP 318
9 S EQUENCE .. B L O C K i errrr e e e emene e e eaanas 322
O-T CONCEPT OB LTOHEK ...ttt eees ettt e s eeeessane e baeseeeaeeeeeeeeeesneneees 322
0-2 CALL TBHIEO C.K uiiiiiiiiiiiiie s ceeetteet st e e e e e e e e e e e e eesteae e et e e et e e e e e e e e e e e s e s smmmraaaaaaaeaaens 323
9-2-1" Add t he. .BLOCK e 323
9-22" Move t he . .BLOCK e, 326
9-23" Del et e t.he B lLOCK e eeeeraaeens 327
9-2-4" Modi fy the . BLOCK e 327
9-3 EDI'T THE I NSTRUCBLONCKFE. . .T.HE ittt 329
(2 2C T R G0 T o 1 1= W o N R S = o o 329
9-3-27 P U S Bl 8 M e ——————————————— 330
Lo G T VLY W A O - BN o S PPPRPRRPR 331
934" Modul e ReadFRQM/"TMDIist @.U.C.L.i.. 0.0 i, 332
9-4 RUNNI NG FORMBAORO G HE. ..ot 333
95 BLOQOKISTRUCTI O BRIILELSN..ciiiiiieiiiiieeeiiemmrrieereeriseesesiineensanssesinnaeesens 335
96 BLOGCRELATED | NSTRUCT.LANS ittt et eeaaans 337
96-1" Il nstructi on..ex.pl.anat.i . On ... 337
962" The timing seque.nc.e..of..t.he..instruct3dans
97 BLOGCHKAG BI T AND REGL.ST.ER i ieireesn e e senin e s eninnes 343
10 SPECI AL FUNCTI ON..LNSTRUCTIL.ONS......ccoeeeeee. 344
1 AL.PUL SWI DTMODUL AT [ @NWIM].eiiiiiiiiiiiiiiiie e 344
1@ FREQUENCY MEASURE REN].....ooooiiie e 347
1B PRECIHBVI RSB T R e e e e e enaeanneeees 351

7



ITAINTERRUPTIBOIND I T R E T oo eeee s 357

141" External Lot Pl e 357
12T MINNST ERRUP T ONeuiiiiiiiieeiiiiseemeeseeeessnteeessseeeessssenesessssenessssesessssesesssennsens 363
11 COMMON QUESTI ONS AND..ANSWERS. ... 365
APPENDI X SPECI AL SOFT..COMPQONENT.S.....cccccvvvrreemn..s 383
APPENDL XSPECIAWX T LI BRI AY.iiiiiiiieeiiieeiitiieeemesnseeessteeeessseeessnsansssesssssesesnssees 383
APPEND XSPECIPARRE GI STER ciiiiiiieeiiiiesieemitiieesiereestneessntessenessneeeesseeeesnseens 389
APPENDB SPECI FLLASRE Gl S T.E R iiiiiiieiiiieeiiiieaeesteneesteeessnteeessssansnsessseeessssenesnsens 396
APPENDI XL EESOURCE CONFLIL.CT.TAB.L.E cieeeeeriiieeiieeseiee e s sernenne e seeee s 399
APPENDD RL EMNCTI ON CONFI GURAT.L.AON..LI.STiieiiieeiieeesieersemee s 400



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 chaptelintroduce the PLC featurestwo kinds of
progranming language aneitc.

1-T PLEeatur es

Programming Language

XDI/XL saies PLC supparwo kinds of program languagstructionand 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 downloaihg, to avoidchange program by mistake.

XD/XL series addedew register FS. (For differeXD/XL models please 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 cannetdoe FS is used to protect

the userds copyright. The register D, HDé can

Program comments

When the user program is too lotige commentof program and soft components are
necessarin order tochange the program easily later.

Offset Function

Add offset appendix (like X3[D100M10[D100], DO[D100]) aftercoils, data registers can
makeindirect addressing. For example, when D100=9, X3[D+0(B+9]=X14;
M10[D100]=M19, DO[D100]=D9

Rich Basic Functions

XD/XL series PLGhas enough basic instructions includbasgic sequential control, data
moving and comparing, arithmetic operatitogic control, data loop and shift etc.

XD/XL series PLC also suppanterruption high speed pulse, frequency testing, precise
time, PID controbnd so on.

C Language Function Block

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

XDIXLser i es PLC PasGwhgnelbotd f Sutndeipen thene is a serious
problem during PLC runninghis method castop all output immediately. Besidéisthe

COM port parameters are changed by mistake, this function can help PLC connect to the PC.

Communication Function

XD/XL series PLGhas manycommunication modes, suchedbusRTU, 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 Progmiamganguage

1-22T Type
XD/XL series PLC support two types of prograing language:

Instruction
Make the program with instructions directly, suchias D 0 , ifANDO, AOUTO et c.
basic input form of the programs, but itods
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 «latbl. e d hfA Lsa sindile emdbcdntactateerepresent sequential
circuit. The ladder chart is easy to understand and can be usamhitmrthe PLC status
online.

E.g.:

X0 X2

1-2-2 Al ternati on

The twokinds of programming languagan be transformed to each other.

10
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Ladder

1-3 Pr ogmiamgo d e

Direct Input

The twokinds ofprogranming languagecanbeinputdirectly in the editing window. The
ladder chart window has hint functiavhich improves the programing efficiencygreatly.

PLCL - Ladder 4 b X

X10
o —f | CALL__PO H

) Yo
+ —F ¢ 5

MB00D TO KD
o H
) ¥1

o |

X13 S0
5

i
—WJ

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 plse output.

multi section pulse cutput | = |
Data start address: | DD user params address: D100 System params: | K1 Cutput: | YD
Mode: Start execute section count: | 0 Pulse Config

© Add Delete | Upwards Downwards

frequence pulse count wait condition walt register Jump register

used space: | Read From PLC | [WhieToPLC | [ OK | [ Cancel |

For the details oihstructionconfiguration, please refés XD/XL series PLC user manual
O software pad .
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2Soft CorRpuommenton

In chapter 1, we briefly introdudbe programminglanguage. Howevethe most important
element ina progam is the operands. These elemémthidethe relays andegistersin 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 Phé&y all have countless NO
(Normally ON) and NC (Normally Closed) contactors. Connect these contactors with the
coils will make a squential control circuit. Next waill introducethese soft components.

Input Relay (X)

T The funchipomssref ay
The input relays are used to receithe external ON/OFF signdhe sign isX.
T AddrAessssi gRmenti pl e

U I n each,X aasdider eusnsi ti s in the7XKdbomed¥ octal, su
U The exmedwmlide nneosdsu:l e 1 X1t0a0r0t0s, fmmoodw | e 2 starts
X10E200D1/ XD2/ XL1 cannot sWppdwmktldrseasi madmbd:

can be ¢tonbbEeXlbetdi n. uni t
XD5/ XDM/ XDC/ XDXDEWIXD/MEL 5 E¢ xh MEonnect 16
modul es.

0 Extension BD bo&aKdhOBMDe-A24& paiPtltC caoneo

extens

nnect

extended BD b6oOarmoiBmt@ ¢t atewd 8eanmteended- BD board

point PLC does not s u/pbisHetr i ext alleesd nBD
BD board.)
0 The address dwemherexafentded ED modul e, S

bBagprpd,r

tartin

oct al system, XD/ XL series PLC (XDMHp crath:mod | e

support ED modul e)
f Using notes
The digital filter is used in the input filter of the input relay. Users cangehtre filter
parameters by setting the special register SFDO, default isel0ens, 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)

T Funcadfi onhe output relays
Output relays are the interface doive the external loadsthesignis Y;
T Address Assignment Principle
In each basic unily address is in the form of octal, suchYads-Y7, Y10~Y1 7 é
The extension modeladdress: module 1 starts frafi0000, module 8tarts fromM 0 1 0 0 é
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XD1/XD2/XL1 does not support extension modules, XD3/XL3 can accept 10 extension
modules, XD5/XDM/XDC/XD5E/XDMEKDH/XL5/XL5E/XLME can accept 16 extension
modules.

Expanding the addressmber of BD board, starting from X20000 according to octal system,
24-32 points PLC can extend one BD board688points PLC can extend two BD boards.
(16-point PLC does not support extended BD boardXXiH series does not support

extended BD board.)

Theaddress number of the left extended ED module, starting from Y30000 according to octal
system, XD/XL series PLC supports a left extended input and output ED mQ¢nié.

cannot support ED module)

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

Auxiliary Relays (M, HM)

T Funcafi oAuxiliary Rel ays
Auxiliary relaysis internal relays oPLC, the sign isM and HM
T Address assignment principle
In basic units, assign the auxiliary addriesdecimalform
f Using notes
This type of relays are differehitbmt he i nput / out pdriveextemdllaagls, t hey
and receive external signal, but only be usetie program;
Retentive relays can keep its ON/OFF stathenPLC power OFF;

Status RelayqS, HS)

T Funcadafiontatus 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, pnogyas
normal contactors/coils. Besides, they can be used as signal alarms, for external diagnose.

Timer (T, HT)

f Funcafi omnhe ti mers
Timers are used taccumulatehe time pulse like 1ms, 10ms, 100ms etc. when reach the set
value, the output contactors acts, represigmtis T and HT.

T Address assignment princiople
In basic units, assign the timeddressn decimalform. Please refeotchapter 2 for details.

T Time pul se
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There are threemer pulses1ms 10ms and 100ms. For example, 10ms means accumulate
10ms pulses.

T Accumul ation/not accumul ati on
The timer haswo modes: accumulation timeneans even the timer drive c@lOFF,the
timer will still keep the current value; while the not accumulationttimeans when the
accumulatiorvalue reachede 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(fadr cpamdar al using/ power off retenti
16 bits counter: for increment count, the count range is 1~32,767
32 bits counter: for increment count, the count range is 1~2,147,483,647
Thesecounters are foPLC internal signal. The response speed is one scan cycle or longer.
1T For Hi gh SpeedofCfoumdt enrgt i(WPe)wer
32 bits counterthe count range i2,147,483,648~ +2,147,483,647
(Single phase increment count, AB phase count). p@rial input terminals.
The high speed countwiill not be affected by PLC scanning periéar increment mode, it
can count max 80KHz pulses; for AB phase mode, it can count max 50KHz pulses.
T Address assignment principle
In basic units, assign the timaddress in decimal form.

Data Register(D, HD)

f Funcafi obata Registers
Data Registers are used to store dhasign is D and HD.
T Address assignment principle
The data registers MD/XL series PLC arel6 bits (the highest bit Egn bit), combine two
dat registers togetheis for 32 bits (the highest bit 8gn bit) data procesw.
f Using notes
Same tmther soft components, data registers atsgelcommon type and poweff retentive

type.

FlashROM Register(FD)

1 Funcafi ol ashROM registers
FlashROM registers areer to store datdhe 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 rememtiex data. So this areanstore
important @rameters. FlashROM can be writendbiout 1,000,000 times, @it takes time
when writing. Frequently writing can cause permanent damageXor
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SpecialsecretRegister (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 symbol FS. The values in the FS register can be written but can not be
read, so they can be us® protect the intellectual property rights of users.
T Address Allocation Principle
In the basic unit, FS registers are addressed in decimal numbers.
f Since the number of FS reywild edisf fodr an tf ,f epgleend
the "PLEII ®&ettings" sshoofwinwagreen & FFeSI4db/pml F86 PLC
T Attention Points in Use
The storage area can remember data even if the battery is powered down, so it can be used to
store important process parameters. FS can be written about 1,000&900and it takes
more time to write each time. Frequent writing will cause permanent damage to FS, so it is
not recommended that users write frequently. When using MOV instruction to transmit data
to FS, the rising edge is valid.

T The valuelemehhecaofbeeset arbitrarily in thi
register can not be read (always returned to
i n RLh&oft 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 instructirsexample hex FF will
be HFF.

22 Structure of Soft Components

2-22T 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 continuoubil$registers)

For power off retentive useamot modify the retentive range

Forspecialuse occupi ed b ybetskdtacommon insraction gasameders
For offset use (indirect assignmgnt
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Form:Dn[Dm], HDn[Dm], Xn[Dm] , Yn[Dm] , Mn[Dm] , etc.
HS’\TA;{ mov | ko | Do |
HMTH mov | ks | Do |

SMO
H%—{ MOV ‘DlO[DO]‘ D100 ‘

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

When M2 turns from OFF tON, D0O=5, then D100=D15, Y5 is ON.

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

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

The soft componestwith offset, the offset carpresent 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 thedetaddress method, such as T10, C11, HT10, HC11.
E.g.

X0

—dF—— TMR | T11 | K99 | K100
MO

—m—{ MOV \ T11 \ DO \
T11

—i o

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 off retentive usage, &i#ts, (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)

Thesoft components which can be combined to words are: X, Y, M, S, T, C, HM, HS, HT,

HC.

Format: add ADO i n f DMIOtrepresentssa dfftstregistafronpp onent s,
M10~M25

Get 16 bis beginningfrom DXn, cannobeyond the soft components rang

The word combined by lsitamot dobit addressing;

E.g.:
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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 DO=0, DX2[DG@Epresents a word combined by X2~X21.

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

2-2-2 Structure of Bit Soft Components

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

Relay

Input Relay X, octal form

Output Relay Y, octal form

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

Auxiliary Relay T, HT, C, HC, decimal form. The represent method is same to registers, so
weneed o judge i f itbés word register or bit

TheBit of register

Composed bit of register support register D

Represent met h5yfbrexabple DD0.2(medhsike second bit of D10
The represent method of iith offset;: Dn[Dm].x

Bit of registerc atrcd@mpose to word soft componegain;

E.g.:

D0.4
1 YO

D5[D1].4
= 7

D0.4 means when the fourth bit of DO is 1, set YO.ON
D5[D1].4 means bit addressing with offsetDif=5, then D5[D1] means the fourthit of D10

17
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2-3 Soft Components List

23T 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
4. BD
X | INPULpOINtS™ v 50100 X20177  #2 expansion 128
BD~
Y20000 Y20077 #1expansion
.. BD"
Y| OUtPUtPOINtS ™ 0100 v20177  #2 expansion 128
BD~
X | Inputpoints’® [X30000 X30077 #1 expansiorED" 64
Y | Outputpoints'® [Y30000 Y30077 #1 expansiorED™ 64
M M0~M7999 8000
HM | Internalrelay HMO~HM959' ! 960
SM Special purpos&M0O~SMR047 2 2048
S Flow SO~SlO23 1024
HS HS0~HS127* 128
T TO~T575 576
HT Timer HTO~HT95'? 96
ET Precisetimer ETO~ET31 32
C CO0~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~HSD4992 500
FD FlashROM FDO~FD5119 5120
SFD register Special purpos8FDO~SF[1999 2 2000
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Specialsecret

FS . FSO~F’7 48
register
Main body IDO~ID99 100
ID10000 ID10MI #1 expansion
modulé
Expansiormodule é é 1000
ID10900° ID10999 #10expansion
D" 6 modulé
ID20000 ID20099 #1 expansion
: BD~
expansioBD 50100 120199 #2 expansion 200
BD~
expansiorED :ED%OOOO ID30099 #1 expansion 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modul e é 1000
QD10900° QD10999 #10expansion
QD' modulé
! QD20000 QD20099 #1 expansion
: BD~
expansioBD 00100 QD20199  #2 expansion 200
BD~
expansiorED (EQDDNSOOOO QD30099 #1 expansion 100
Special coil of
Sequencélock
SEMinsct‘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
X Inputpoints [ X0~X7X0~X15X0~X21X0~X33X0~X43 8 | 14| 18 | 28 | 36
Y | Outputpoints [YO~Y7|YO~Y11YO~Y15Y0~Y23Y0~Y27 8 | 10| 14|20 |24
X10000 X10077 #1expansion
modulé
X | Inputpoints 3 é é 640
X11100° X11177 #10expansion
modulé
Y10000 Y10077 #1expansion
modulé
Y | Outputpoints 3 é é 640
Y11100° Y11177 #10expansion
modulé
.4 | X20000 X20077 #1expansiorBD”
X | Inputpoints™ | v 56100 X20177 #2 expansiorBD” 128
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Y20000 Y20077 #1expansiorBD™

instructionWAIT

Y
Y| OUtpUtPOINtS ™ | v 6100 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 SO~81023 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~SR047 2048
HSD Special purposelSDO~HSD499? 500
FD FlashROM FDO~F[5119 5120
SFD register Special purpos8FDO~SF1999 2 2000
Fg [Pecialsecret FSO~F&7 48

register
Main body IDO~ID99 100
ID10000 ID10M@9 #1 expansion
. modulé
| B ¢
ID"® 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~
expansioBD 00100 QD20199 #2 expansion 200
BD~
expansiorED S[[;SOOOO QD30099 #1 expansion 100
Special coil of
seMSguencelock SEMO~SEM31 32
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XD3 series PLC soft components list:

N Range Points
4ME  [161/0] 241/0 | 321/0 | 481/0 | 601/0 | 16 | 24| 32 | 48| 60
X Inputpoints [ XO~X7X0~X15X0~X21X0~X33X0~X43 8 | 14| 18| 28| 36
Y Outputpoints [YO~Y7YO0~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 #10expansion
modulé
.4, X20000 X20077 #1 expansiorBD™
X | Inputpoints = 50100 20177 #2 expansiorBD” 128
. 4,4 [Y20000 Y20077 #1expansiorBD™
Y| QUIPULPOINtS ™ o 6100 20177 #2 expansiorBD” 128
X | Inputpointd® [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'-SlOZS 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 purpos8&D0~S[2047 2048
HSD special purposelSDO~HSD499? 500
FD | FlashROM FDO~FD5119 5120
SFD register special purpos8FDO~SF[1999 2 2000
Fs [SPecialsecret FSO~Fa7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
. modulé
D' module | €e 1000
ID10900° ID10999 #10expansion
modulé
. ID20000 ID20099 #1 expansiorBD™
expansiorBb 51100 1020199 #2 expansiorBD” 200
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expansiorED (ID30000 ID30099 #lexpansiorED™ 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
Expansion modulé L
module €e : 1000
QD10900° QD10999 #10expansion
QD" modulé
! QD20000 QD20099 #1 expansion
. BD~
expansioBD 00100 QD20199 #2 expansion 200
BD~
expansiorED SDD~3OOOO QD30099 #1 expansion 100
Special coil of
Sequencélock
SEIvlins('?ructionWAlT SEMO~SEMS31 32
XD5 series PLC soft components list:
Range Points
Name
241/0 | 321/0 | 481/0 | 601/O | 24 | 32 | 48 | 60
X Inputpoints | XO~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™ 56100 X20177 #2 expansiorBD” 192
.4, |Y20000 Y20077 #1expansiorBD™
Y| OutputPoInts = 51600 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 purpos&M0~SM49992 5000
S Flow S0~S7999 8000
HS HS0~HS9991! 1000
T T0~T4999 5000
HT Timer HTO~HT19991 2000
ET precise timeETO~ET39 40
C Counter C0~C4999 5000
HC HCO0~HC1999? 2000
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HSC high speed countétSCO0~HSC39 40
D0~D69999 firmwareV3.5.3and up 70000
D D0~I?59999 firmwareV3.5.2and 60000
. downri
Hp| Dataregister HDO~HD24999 " 25000
SD special purpos8D0~SD4999 5000
HSD special purposelSDO~HSD1023? 1024
FD FlashROM FDO~FD&L91 8192
SFD Register special purpos8FDO~SFD599% 6000
Fs [Pecialsecret FSO~F27 48
register
Main body IDO~ID99 100
ID10000 ID10099 #1expansion
modulé
Expansiormodule e é 1600
ID11500 ID11599 #16 expansion
D" modulé
ID20000 ID20099 #1 expansion
: BD~
expansioBD ) 65100° 1020199 #2 expansion 200
BD~
expansiorED E;OOOO ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD10099 #1expansion
modulé
Expansion modu e é 1600
QD11500 QD11599 #16 expansion
o' 7 modulé
Q QD20000 QD20099 #1 expansion
. BD~
expansiorBD | o0100 QD20199 #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
SEMSequencelock SEM0O~SEM127 128
instructionWAIT

XDM series PLC soft components list:
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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~Y11 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
., [X20000 X20077 #1expansiorBD™
X | InpUtpoints™ 1y 50100° 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~HSCS3 40
D D0~D69999 70000
HD _ HDO~HD24999 * 25000
sp| Dataregister special purpos8D0~SDI999 5000
HSD special purposelSDO~HSM023 2 1024
FD FlashROM FDO~FD8191 8192
SFD register special purpos8FDO~SF3999 2 6000
Fs [SPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID100@9 #1 expansion
ID" 6 modulé
Expansiormodulg e é 1600

ID11500° ID11599 #16expansion

modulé
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ID20000 ID20099 #1 expansion

: BD~
expansiorBb ID20100° 1D20199 #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 | o0100° QD20199  #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
Sequencélock
SEMinsct‘ructionWAlT SEMO~SEM 27 128
XDC 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 #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
., [X20000 X20077 #1expansiorBD”
X | Inputpoints ™\ >0100° x20177 #2 expansiorBD" 128
. ,|Y20000 Y20077 #1 expansiorBD™
Y | OUIPULPOINGS ™ 56100 v20177 42 expansiorBD” 128
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 purpos&M0~SM4999 2 5000
S Flow S0~5999 8000
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HS HSO~HD99'* 1000
T TO~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 purpos8FD0~SF3999 2 6000
Fs [pecialsecret FSO-F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
: modulé
|| pareir
ID"6 ID11500° ID11599 #16expansion
modulé
. ID20000 ID20099 #1 expansiorBD~
expansiorBD |, 56100 1D20199 #2 expansiorBD" 200
expansioreED [ID30000 ID30099 #1 expansiorED™ 100
Main body QDO0~QD99 100
QD10000 QD109 #1 expansion
. modulé
QD11500° QD11599 #16 expansion
QD' modul€é
QD20000 QD20099 #1 expansion
. BD~
expansiorBD o000 QD20199 #2 expansion 200
BD”
expansiorED 2[[;30000 QD30099 #1 expansion 100
Special coil of
sem>equencalock SEMO~SEM 27 128

instructionWAIT
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XD5E series PLC soft components list:

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
., [X20000 X20077 #1expansiorBD”
X | InpUtpoints ™ 1y 50100" x20177 #2 expansiorBD” 128
.4, |Y20000 Y20077 #1 expansiorBD™
Y| OUIPULROINtS™™ 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 HMO0~HM11999 * 12000
SM special purpos&M0~SM4999 2 5000
S Flow S0~§999 8000
HS HSO~H®99'! 1000
T TO0~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~HSM023 2 1024
FD | FlashROM FDO~FLB191 8192
SFD register special purpos8FDO~SF3999 2 6000
Fs [SPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
ID" 6 modulé
Expansiormodulg e é 1600
ID11500° ID11599 #16expansion
modulé
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ID20000 ID20099 #1 expansion
BD~

expansiorBb ID20100° 1D20199 #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 | o0100° QD20199  #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
.., [X20000 X20077 #1expansiorBD”
X | Inputpoints =\ >0100° 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 HMO~HM11999 * 12000
SM special purpos&M0~SM4999 2 5000
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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~HSM023 2 1024
FD FlashROM FDO~F[8191 8192
SFD register special purpos8FD0O~SF[3999 2 6000
Fs [Pecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M@9 #1 expansion
modulé
Expansiormodule é é 1600
ID11500° ID11599 #16expansion
D" modulé
ID20000 ID20099 #1 expansion
. BD~
expansioBD | 0100 1D20199 #2 expansion 200
BD~
expansiorED :;D;OOOO ID30099 #1 expansion 100
Main body QDO0-~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu é é 1600
QD11500° QD11599 #16expansion
§ 7 modulé
QD QD20000 QD20099 #1 expansion
. BD~
expansiorBD {00100 QD20199 #2 expansion 200
BD~
expansiorED 2[[;30000 QD30099 #1 expansion 100
Special coil of
semcguencelock SEMO~SEM 27 128

instructionWAIT
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XDH series PLC soft components list:

ID11500° ID11599 #16expansion

modulé

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
., [X20000 X20077 #1expansiorBD”
X | InpUtpoints ™ 1y 50100" x20177 #2 expansiorBD” 128
.4, |Y20000 Y20077 #1 expansiorBD™
Y| OUIPULROINtS™™ o 6100° ¥20177 #2 expansiorBD” 128
X Inputpoints > [X30000 X30077 #1 expansiorED” 64
Y | Outputpoints ® [Y30000 Y30077 #1 expansiorED™ 64
M M0~M19999 20000
HM | Internalrelay HMO0~HM19999 * 20000
SM special purpos&M0~SMA99%" 2 500
S Flow S0~89999 20000
HS HS0~HSBP9g'! 2000
T T0~T19999 20000
HT Timer HTO~HT1999 * 2000
ET precise timeETO~ET® 40
C C0~C19999 20000
HC Counter HCO~HC1999 * 2000
HSC high speed countétSCO~HSCS3 40
D D0~D499999 500000
HD _ HDO~HD49999 * 50000
sp| Dataregister special purpos8D0~SDI9999 5000
HSD special purposelSDO~HSDB19999 2 50000
FD FlashROM FDO~FD65535 65536
SFD register special purpos8FDO~SF29999 2 50000
Fs [SPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10M9 #1 expansion
ID" 6 modulé
Expansiormodulg e é 1600
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ID20000 ID20099 #1 expansion
BD~

expansiorBb ID20100° 1D20199 #2 expansion 200
BD~
expansiorED :5;0000 ID30099 #1 expansion 100
Main body QD0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu e é 1600
QD11500° QD11599 #16 expansion
QD' modulé
QD20000 QD20099 #1 expansion
: BD~
expansioBD | o0100° QD20199  #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
Sequencélock
SEMinsct‘ructionWAlT SEMO~-SENSL 32
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 #10expansion
modulé
., [X20000 X20077 #1expansiorBD”
X | Inputpoints = |y »0100° X20177 #2 expansiorBD” 128
., |Y20000 Y20077 #1 expansiorBD™
Y| OUtpUtPOINtS ™ \\ o100 v20177  #2 expansiorBD” 128
X Inputpoints > |X30000 X30077 #1 expansiorED™ 64
Y | Outputpoints ® |Y30000 Y30077 #1 expansiorED™ 64
M Internalrelay MO~M7999' 8000
HM HMO~HM959'! 960
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SM special purpos&M0O~SM2047 2 2048
S Flow S0~S1023 1024
HS HS0~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 countétSCO0~HSC31 32
D D0~D7999 8000
HD . HDO~HD999 ! 1000
sp| Dataregister special purpos8D0~S[P047 2048
HSD special purposelSDO~HSD499? 500
FD FlashROM FDO~F[6119 5120
SFD register special purpos8FDO~SF1999 2 2000
Fs SPecialsecret FSO~F@7 48
register
Main body IDO~ID99 100
ID10000 ID10M@9 #1 expansion
modulé
Expansionrmodule e é 1000
ID10900° ID10999 #10expansion
D" modulé
ID20000 ID20099 #1 expansion
. BD~
expansionBD |, 55100 1D20199 #2 expansion 200
BD~
expansiorED :EIZE):EOOOO ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD109 #1 expansion
modulé
Expansion modu e é 1000
QD10900° QD10999 #10expansion
QD' modul€é
QD20000 QD20099 #1 expansion
. BD~
expansionBD {00100 QD20199 #2 expansion 200
BD~
expansiorED (EQ[IZ))ESOOOO QD30099 #1 expansion 100
Special coil of
Sequencélock
SEMins('ilructionWAlT SEMO~SEM31 32

XL5, XL5E, XLME series PLC soft components list:
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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 #1expansion
modulé
Y | Outputpoints 3 é é 1024
Y11700 Y11777 #16 expansion
modulé
.4 |X20000 X20077 #lexpansiorBD™
X | INpUtpoINts™ | 50100 X20177 #2 expansiorBD" 192
.4, Y20000 Y20077 #1expansiorBD™
Y| OUtPUtPOINtS Iy 61600 v20177  #2 expansiorBD” 192
X Inputpoints > |X30000 X30077 #1 expansiorED” 64
Y | Outputpoints® [Y30000 Y30077 #1 expansiorED™ 64
M MO0~M69999 70000
HM | Internalrelay HMO0~HM11999 * 12000
SM special purpos8M0~SM49992 5000
S S0~S7999 8000
Flow ;
HS HS0~HS999! 1000
T TO~T4999 5000
HT Timer HTO~HT19991 2000
ET precise timeETO~ET39 40
C C0~C4999 5000
HC Counter HCO0~HC1999* 2000
HSC high speed countétSC0~HSC39 40
D D0~D69999 70000
HD _ HDO~HD24999* 25000
SD Dataregister special purpos8D0~SD4999 5000
HSD special purposeiSDO~HSD10232 1024
FD FlashROM FDO~FD8&L91 8192
SFD register special purpos8FD0~SFD599% 6000
Fs [SPecialsecret FSO~F&7 48
register
Main body IDO~ID99 100
ID10000 ID10099 #1expansion
ID" 6 modulé
Expansiomrmodule e é 1600

ID11500 ID11599 #16 expansion
modulé
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ID20000 ID20099 #1 expansion
: BD~
expansiorBb ID20100° 1D20199 #2 expansion 200
BD~
expansiorED :5;0000 ID30099 #1 expansion 100
Main body QDO0~QD99 100
QD10000 QD10099 #1expansion
modulé
Expansion modu e é 1600
QD11500 QD11599 #16 expansion
QD' modulé
QD20000 QD20099 #1 expansion
: BD~
expansioBD | y0100° OD20199  #2 expansion 200
BD~
expansiorED 8330000 QD30099 #1 expansion 100
Special coil of
SEM|Sequenceélock SEMO~SEM127 128
instructionWAIT

n 1:5 & Memory area is the default power outage holding é¥ese: XD/XL series PLC

power outage holding area can not be modified).

n 2: Special use (nepowerdown maintenance) refers to registers for special use occupied
by the system, which can not be used for other purposes. For details, refer to the relevant
sections of the List of Special Soft Components in the appendix of this manual.

n 3: 1/0 address assignment (octal) of the extended module, which can be used as
intermediate relay when tlextensiormodule is not connected. (XL1/XD1/XD2 does not
support extesion modules, XD3/XL3 can expand up to 10 at the same time,
XD5/XDM/XDC/XD5E/XDME/ XDH/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/XDH series does not support extended BD)

n 5: Extended ED I/O address allocation (octal), can be used as intermediate relay when not
comected to ED. (XD/XL series can extend up to one ED modid cannot support ED
modulg

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

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

n 8: The range of soft components mentioned almtge valid range of PLC in-XIET
communication mode. IMODBUS communication mode, some relays can not read and
write. The specific sabk range is shown in chap@e-3.
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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:
Series|Nam Range Points
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 Nam
16 1/0 241/0 321/0 481/0 601/0 [16(24|32|48|60
§B§ X | XO~X7 | X0~X15 | X0~X21 | X0~X33 | X0-X43 | 8 |14|18|28|36
XD5 YO~Y7 | YO~Y11 | YO~Y15 | YO~Y23 | YO~Y27 | 8 |10|14(20|24
i Range Points
Serieg Nam
241/0 321/0 601/0 24 | 32 | 60
DM X X0~X15 X0~X21 X0~X43 14 | 18 | 36
Y YO~Y11l YO~Y15 YO~Y27 10 | 14 | 24
_ Range Points
Serieg Nam
241/0 321/0 481/0 601/0 24 1 32| 48 |60
XDC X X0~X15 X0~X21 X0~X33 X0~X43 |14|18]| 28|36
Y YO~Y11 YO~Y15 Y0~Y23 YO~Y27 | 10| 14| 20 |24
i Range Points
Series Nam
301/0 601/0 30 60
X X0~X17 X0~X43 16 36
AP Y YO~Y15 YO~Y27 14 24
i Range Points
Serieg Nam
601/0 60
X X0~X43 36
RIS Y YO~Y27 24
X X0~X43 36
XDH
Y YO~Y27 24
i Range Points
Serieg Nam
161/0 16
XL1 X X0~X7 8
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| XL3[ v | Y0-Y7 8

) Range Points
Serieg Nam
321/0 32
XL5

X X0~X17 1
XL5E 0 6
XLME| Y YO~Y17 16

Function

m XDIXL series m

x = O fa

o g | PLC 5 e

> — . [ Q

o |:|'> CPU unit - :'\1/ =

w 3 > 2}

Q 3 = Q

> = =} 3

- D B o

3 x < 8

=1 =1

Input Relay X

PLC input teminals are used to recive the external sigiha.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 signa
external out put contactors (i nclcanmectwith r el ay co
output terminals

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

internal relays

Execution Order
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m , m
Y — — | XD3 series @) o =
5 3 3 = 5 @
= £ £ | P g g 5
= = 3 CPU unit = 3 N
0w = 2 |3 g g — a > ((5/’
e 3. Q Program @ 3 S
B 2 > |processArea | 3 3 o
_g pee 8 @ : '%'
S ® =

Input processing

Before PLC executing the program, read every

area.
When the program is runningven the input changed, the content in tipaiiimage area will
not changeintil 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.

Theoutputcontacbrs will delay theaction according to the output soft components reponse.

25 Auxiliary RaM)aysM M

Number List

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

. Range
s Normal Poweroff holding Special
XD1 MO0~M7999 HMO0-HM959 SM0~SM2047
XD2 MO~M7999 HMO0-HM959 SMO0~SM2047
XD3 MO~M7999 HMO0-HM959 SMO0~SM2047
XD5 MO0~M69999 HMO0-HM 11999 SMO0~SM4999
XDM M0~M69999 HMO0-HM 11999 SMO0~SM4999
XDC M0~M69999 HMO0-HM 11999 SM0~SM4999
XD5E M M0~M69999 HMO0-HM 11999 SM0~SM4999
XDME M0~M69999 HMO0-HM 11999 SMO0~SM4999
XDH M0~M199999 HMO0~HM19999 SMO0~SM49999
XL1 MO~M7999 HMO0-HM959 SMO0~SM2047
XL3 M0O~M7999 HMO0-HM959 SMO0~SM2047
XL5 M0~M69999 HMO0-HM 11999 SM0~SM4999
XL5E MO0~M69999 HMO0-HM 11999 SMO0~SM4999
XLME MO0~M69999 HMO0-HM 11999 SMO0~SM4999
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In PLC, auxiliaryrelayga r e used f r equ e nstcoilys samé tthe sutpdty pe of r e

relay. They are driven by soft components in PLC;

Auxiliary relays Mand HMhave countless normally @RFF contactors. They can be used

freely, but this type of contactors canodt driv
f For common use

This type of auxiliary relays can be used only as normal auxiliary relayd. power supply

suddenly shut dowduring the runing, the relays will be off

Common usage relays cané6t be used for power of

T For Power Off Retentive Use
The auxiliary relays for power off retentive usage, even the PLC is OFF, they can&eep th
ON/OFF status.
Power off retentive zone caat be modified;
Power off retentive relays are usually used to memory the status before stop the power, then
when power the PLC on again, the status can run again;

For Special Usage
Special relayaresome relays which are defined with special megsor functions, start
from SMO.
There are twdunctionsfor special relaydijrst is used to drive the coil, the other typdds
special running.
E.g.: SM2is the initial pulse, activates only at the moment of start
SM34i s fAall output disabl edo
Speci al auxiliary relays cand6t be used as norm

Note: The range of soft components mentioned above is the valid range of PLCHNIEE

communi@tion mode. Irthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe?-3.

26 St atus ,ReHay (S

Address List

Status relays addressafsXD/XL series PLCare in form of decimal, the address are shown
below:

. Range
series| Name Normal Power-off holding
XD1 S0~S1023 HS0~HS127
XD2 S0~S1023 HS0~HS127
XD3 S0~S1023 HS0~HS127
XD5 S S0~S7999 HSO0~H®99
XDM S0~S7999 HS0~H®99
XDC S0~S7999 HSO~H®99
XD5E S0~S7999 HSO~H®99
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XDME S0~S7999 HS0~H®99
XDH S0~S19999 HS0~HS1999
XL1 S0~S1023 HS0~HS127
XL3 S0~S1023 HS0~HS127
XL5 S0~S7999 HS0~H®99
XL5E S0~S7999 HS0~H®99

XLME S0~S7999 HS0~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 flow can ma
f For common wuse
After shut off the PLC poweF relays will be OFF
T For Powete®ffve Use
HSrelays can keep the ON/OFF statwen PLC power is off
The status relays also have
freely in the program

countl ess Anor mal |

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.

2-7 Ti mey

¥xm

Address List

The timer addressedf XD/XL series PLCare in the fom of decimal; please see the
following table:

Series| Name REMES . —
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| HTt T0~T4999 HTO~HT1999 ETO~ET39
XDME| ET T0~T4999 HTO~HT1999 ETO~ET39
XDH T0~T19999 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 HTO~HT1999 ETO~ET39

39




Function

The timers accumulate the 1ms, 10m$ridpulse, 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).

Normaltype R | To | K200 | K10

TO YO

( )}
[ \ 7

2s
X0 i

YO

Accumulation type

XCH TMR_A‘ HTO ‘ K2000 ‘ K10

H'I"O
I

YO

X2
t1 t2,, t1+t2=20s
%0 ﬁ [S—
Qurrent 4:):5;
—value— e
YO *‘
x2 ]

Appoint the set value

1. Instruction format

40

If XO is ON, then TO
accumulate 10ns pulse based
on the current value; when th
accumulation value reaches tt
set value K200, the time
outputactivates. l.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 accumulation 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.



(s (=) (s
1 TR | T0 | K200 | K10 |
(2) ()

- TMRA | TO | K2000 | K10 | (Accumulation)

(Not accumulation)

Reset the timer and output:

€Y
’—( }—{ RST ‘ TO ‘

SI timer (TO, HT10)
S2 set time (such as100)
S3 time unit K18 1ms K108 10ms K1003 100m$

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

| MOV K100 DO

| TMR T0O DO K1

X0
}—{ TMR TO K100 K1

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

X0
}—{ TMR TO K10 K10

Set value is constant K

X1
X0
—H—{ TMR TO DO K10 ‘

set value is register D

MOV K10 DO ‘

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

X0
}—{ TMR TO K1 K100

Set value is constant K

X1
X0
—H—{ TMR TO DO K100 ‘

set value is register D

MOV K1 DO ‘

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
}_H—‘—TMRTE;I'O_KTUOT — VR_KKlHIO DO

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
—H—{ TMR_A HTO DO K10 ‘

B
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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
}—H—{ 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
nontcumulative, 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

Imstimer 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 trame. In the first instruction, TO is seemed to TDO.

Application

Output delay 42




YO

o | |

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

Twinkle

HHH TMR | T1 [ K20] K10 |
T1

—4F———|TMR| T2 | K10| K10 le T2y T1
vo (i

YO 3
X0 is ON, YO begin to twinkle. T1 is ¥OFFtime; T2 is YO-ON time.

Note: The range of soft components mentioned above is the valid range of PLCGHNIEE
communication mode. lthe MODBUS communication mode, some relaysrmatread and
write. The specifizisable range is shown in chapbe?-3.

2-8 Counter HHC C

Number list

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

details:

Series | Name Range
Normal Poweroff holding High speed counter

XD1 CO~C55h HCO~HC95 HSCO~HSC3
XD2 CO~C55 HCO~HC95 HSCO~HSC3
XD3 CO~C55h HCO~HC95 HSCO~HSC3
XD5 C0~(4999 HCO~HC1999 HSCO~HSC3
XDM C0~4999 HCO~HC1999 HSCO~HSC3
XDC C C0~C4999 HCO~HC1999 HSCO~HSCS3
XD5E HC C0~C4999 HCO~HC1999 HSCO~HSCS3
XDME | HSC C0~(4999 HCO~HC1999 HSCO~HSCS3
XDH C0~C19999 HCO~HC1999 HSCO~HSCS3
XL1 C0~C55h HCO~HC95 HSCO~HSC3
XL3 C0~C55h HCO~HC95 HSCO~HSC3
XL5 C0~C4999 HCO~HC1999 HSCO~HSCS3
XL5E C0~C4999 HCO~HC1999 HSCO~HSCS3




| XLME | | C0~C4999 |  HCO~HC1999 | HSCO~HSC3 |
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 HSCO0~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-bg ©632bit. The
increment/subtran 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 oregister

The value will not

Constant K or a couple of registers

The value will not change when reachi

Count value change when reaching )
. the max or min value
the max or min value
Output Esep the state for count 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 and poweff 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 value will be reset. The juffver
retentive counter value will be kept.
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X10
e
X11
41}—{ CNT ‘ CO ‘ KlO‘

Cco YO
)

ThecounterCOincreass one when the X11 drives ond&hen CO value reaches 10, the
output acts. Then X11 drives again, CO will continue increase one.

If X210 is ON, the CO and output will be reset.

The counter set value can be constant K or regiBor 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 2t countup/down counter is K+2,147,483,648-2147,483,647
(decimal). The count direction is setdhgh instruction.

X3 X3

| — }—{ RST HCO

X4 X4

|| ] }—{ DCNT_D HCO K-5

co HCO YO

| || ( }

| I \ 7 ‘
Common count up counter poweroff retentive count

down counter

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

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

32-bit counter can be seemed tcldRregister.

Counter set value

The set value contains two conditiod$:bit and 32bit. The counter types include common
counter (C) and powaesff retentive counter (HC).

Count instruction:

16-bit couner.

@ ()
‘ K200 ‘ Count up
@ (=)
—— oNTD | 1 | K100 | count dowr

32-bit counter:
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—— DcNT [ co | Kkato00 | Countup

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

Reset instruction:
16-bit counter:

(s
’—H—{ RST | co |

32-bit counter:

(sv)
’—H—{ DRST | co |

S1: counter (such as CO, HC10)

S2 counter set value (such as K100)

The counter is different -bitand3bit¥pge. Thetypeies. They
set through instruction.

16-bit counter (common, count up)

é set value is constantiK é set value is registér

X0
—H—{ MOV K5 DO ‘
X1 X1

CNT @ K5 —H—{ CNT CO DO ‘

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

X0
—H—{ MOV K5 DO ‘
X1 1

’—{ CNT H® K5 —H—{ CNT HQ® DO ‘

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

X0
—H—{ MOV K-5 DO ‘
X1 X1

’—{ CNTD @ K-5 —H—{ CNTD @ DO ‘

16-bit counter (powebff retentive, count down)
é set value is constantiK é set value is registér

X0
—H—{ MOV K-5 DO ‘
X1 1

’—{CNT—D H@ K'S‘ —H—{ CNT.D H® DO ‘

32-bit counter (common, counp)
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é set value is constantiK é set value is registér

X0
—H—{ DMOV K43100 DO ‘

X1 X1
—— DCNT @ K43100 4(}—{ DCNT @ DO ‘

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

X0
—H—{ DMOV K43100 DO ‘

X1 X1
}—{ DCNT HCO K43100 4{}—{ DCNT H® DO ‘

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

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 K32,7630uinéer will stop counting
and the state of the counter will remain unchanged.

The counter counting mode is a-fii linear decreasing mode3@7680). When the counter
counting value CD decreases to the minimum valkB2K768 will stop counting and theate
of the counter remains unchanged.

The counter counting mode is-B# linear increase/decrease mode (
-2,147,483,648~+2,147,483,647). When the counter counting value increases to the
maximum value K2,147,483,647, it will become?Kl47,483,648. Whei¢ counter

counting value decreases to the minimum valu® 47,483,648 will become
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K2,147,483,647, the ON/OFF state of the counter will also change with the change of the
count value.

X0 X0
}H I }% - MOV CDO DO
The above two instructions are equivalent. In the left instruction, CO is processed as a register,

while in the right instruction, CDO is a data register corresponding to the timer CO. CD and C
are oneto-one correspondences.

MOV CO DO

X0
M CNT CO K1000

The highest frequency that this instruction can count is related to the selection of filter
parameters and the scanning period of PLC. A-sjged counter is recommended when the
input frequency exceeds 25Hz. Highmber countemust use HSGBISC30 and
corresponding hardware wiring.

SMO
}7‘ 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 @ledscgn time.
Therefore, higher frequency input pulses can be processéat. B the details in chapter 5.

Note: The range of soft components mentioned above is the valid range of PLCGHNIEE
communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe?-3.

29 Data regi gter (D, HD

Address list

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

Series | Name Range
Normal Power-off Special Specialpoweroff
holding holding
XD1 D0~D7999 HDO~HD999 | SD0~S2047 | HSDO~HSD499
XD2 D0~D7999 HDO~HD999 | SD0~S2047 | HSDO~HSD499
XD3 D0~D7999 HDO~HD999 | SD0~S2047 | HSDO~HSD499
D D0~D59999
XD5 Or HDO~HD24999 | SDO~S999 | HSDO~HS023
D0~D69999
XDM D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM023
XDC D0~D69999 | HDO~HD24999 | SD0O~SD1999 | HSDO~HS023
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XD5E D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSM023
XDME D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSML023
XDH D0~D499999| HDO~HD49999 | SD0~SD4999¢ HSDO~HSD4999¢
XL1 D0~D7999 HDO~HD999 | SD0~S[2047 | HSD0O~HSD499
XL3 D0~D7999 HDO~HD999 | SD0~S[2047 | HSDO~HSD499
XL5 D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSMOL023
XL5E D0~D69999 | HDO~HD24999 | SDO~SD1999 | HSDO~HSML023
XLME D0~D69999 | HDO~HD24999 | SD0O~SD1999 | HSDO~HSDL.023

Note: For XD5 firmware versiol3.5.3 and above, data register D ranges from DO to
D69999;XD5 firmware versiom 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 slgt) and 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
V

0/1/0/0/0/0/1/0/0/ 1100000
blﬁi (o)

Signbit
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 its are appointed, such as DO, then D1 will be the high 16
bits automatically. The address of low-hifs register must be even number.
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D1 16bits . D0 16

N|

High 1 t ] Low
0/1/0/0/ 0010011000000 1dooo 1001100000
k31, ko

Sign bit

0: positive 1: negative

Function

T 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.
1 Retentive type
When PLCchangedrom RUN to STOP or power offhe value in the register will be
retained.
The retentive register range cannot be changed.
1 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 tthe appendix for 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 betsas D register.

HS'\TA;{ MOV‘ KO ‘ DO }

M

[ wov [ ks | oo |

jMLg{ MOV ‘DlO[DO]‘ D100 %

YO[DO]

({ )
\ Y

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

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

WD
—i— wov | Km0 | o | WhenMO is ON, write 100 into DO.(16 bits value)

1L . . . .
—— DMOV | k4110 | DI0 | When M1 is ON, write 41100 into D11,D10 (32bits value

Data transfer

MO
—f— Mov | Dpo | D10 | When MO is ON, transfer the value of D10 to DO

Read the timer and counter

MO
—— wmov | c10 | Do | When MO is ON, move thealue of C10 to DO.

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‘ ) . . .
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
valueis equal to counter value.

Note: The range of soft components
communication mode. lthe MODBUS communication mode, some relays can not read and
write. The specifizisable range is shown in chapbe?-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:
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X0 Yo

—~
~

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

DX0 KO YO
— (

2-9-2 Of fset application

Application 1:
When MO is ONthe output from Y1 to Y7 will be ON one by or20 is offset addres#
there are many outppbints, M can replace Y.

| | MOV K7 D4000 =
MO  SM13 YO[DO]
| Il ( R
| INC DO —
DO D4000
> | | MOV K1 DO I
YO[DO]
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Application 2:
WhenMoO 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 DO -

DO}:}KSO | MOV K1 DO B
221 0Fl aslstreegi( FD, SFD, FS)

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

numbers are shown in the corresponding table.

Series | Name Range
FLASH user data FLASH system Passwordead
register data register protectionFLASH
register
XD1 FDO~FD6119 SFDO~SFM999 FSO~F&7
XD2 FDO~FD6119 SFDO~SF999 FSO~F&7
XD3 FDO~FD6119 SFD0O~SF[1999 FSO~F&7
XD5 FDO~FD8L91 SFD0~SFD5999 FSO~F&7
XDM FDO~FD8.91 SFD0~SFD5999 FSO~F&7
XDC FD FDO~FD&.91 SFD0~SFD5999 FSO~F&7
XD5E SED FDO~FD&.91 SFD0~SFD5999 FSO~F&7
XDME S FDO~FD8L91 SFD0~SFD5999 FSO~F&7
XDH FDO~FD65535 SFDO~SFD49999 FSO~F&7
XL1 FDO~FD6119 SFDO~SFM999 FSO~F&7
XL3 FDO~FD6119 SFDO~SF999 FSO~F&7
XL5 FDO~FD8&L91 SFD0~SFD5999 FSO~F&7
XL5E FDO~FD8L91 SFD0~SFD5999 FSO~F&7
XLME FDO~FD8L91 SFD0~SFD5999 FSO~F&7
Function
T FLASH User Data Register (FD)

Used to store important dabf users, can be maintained whengbeeris 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 daable tanaintain the data whgmower off.
The storage area is a system parameter block, and users can not modify it at will.
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T Password Read Protection FLASH Register (FS)

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

The value of the soft elemiecan be set arbitrarily in the FS register, but the value of the

register can not be read (always returned to 0); and it can not be compared with the register in
the host computer software, only with the constant, so the actual value of the regist#r can n

be read.

This storage area can remember data even if the battery is powered down, so it can be used to
store important process parameters.

Note:

(1) When using MOV instruction to transmit data to FD, SFD and FS, only the rising edge is
valid, even if he driving condition is nonally open/closed coil, thiastruction 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 tirgensuming. Frequent writing will caupermanent

damage to Flash registers, so it is not recommended that users write frequently. Do not use
oscillating coil (e.g. SM11) as driving condition.

(3) When data is transmitted to the same Flash register several times, if the value in the source
register does not change from the previous transmission, the transmission instruction will not
be executed even if the driving condition is established again. For example, if the value in DO
is transmitted to FD100, the value in DO is 300 when the transmissiaction is executed

for the first time; if the driving condition is established for the second time, the transmission
instruction is not executed if the value in DO is still 300.

(4) In order to prevent the interference of burr signal when transgndtita to Flash

registers, it is not recommended to use coils such as SMO and SM2 as direct driving
conditions. It is suggested that the transmission instructionsdoaited 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 MHM; timer T,HT; counter CHC; state S, HS; register D,
HD.
Set as the operand value aadion of applied instruction (constant K)
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T HEX: HEXADECI MAL NUMBER
Set as the operand value and actioagylied instruction (constant)H

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

1 OCT: OCTAL NUMBER
XD/XL series PLC I/O relays ame octal Such asX0-7, X101 7 , X&Q-77).

1 BCD: Bl NARY CODE DECI MAL
BCD usest bits binary number to represetgcimal number-®. BCD can be used 7
segments 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 ppocess values. 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 valuaperand value of applied instruction.
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 i®sstdperand
value of applied instruction.

2-12Programming principle

SignP andl

P isthe program sigffor condition and subprogram jump.

| is the program sigfor interruption (external interruption, timer interruption, high speed

countefi nt erruption, precise time interruptioné).
P and | addresses are in decimal. Please refer to the following table:

55



Series Sign IAddress
XD, XL P P0O~P9999
Range
Model | Name E_xf[ernalinterruption . _ '
Input Rising A . 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 Il 40** to |
XD5-16 X5 10300 10301 means the timef timer
XL1-16 X6 10400 10401 interruption, the unit iy
el X7 10500 10501 ms.
Range
Model Name Extgrnalinterruptior) _ _ _
Input Rising Falling Timer interruption
terminal |interruption |interruption
XD1-32 X2 10000 10001
XD 2-24/32/4860 X3 10100 10101
XD3-24/32/48/60 X4 10200 10201 ;
There are 20 timer
P ZEEZIREEL X5 10300 10301 interruptions. From
XDM X6 10400 10401 | 40** to |
;BgE ! X7 10500 10501 means the timeof time
\DME X10 10600 10601 interruption, the unit is
s X11 10700 10701 ms.
NLEE X12 10800 10801
XLME X13 10900 10901
Sign P

P is usually used ifiow; it is usedtogethemwith CJ (condition jump)CALL (call

subprogranj etc.
Condition Jump CJ

M8002

y

DMOV  K20000 D2

u

M8170

RST

a

DMOV  K1000 DO bf

DPLSY DO D2 Y0 '7
1000 20000 OFF

Mo

1000
after P1;

20000

program;
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If coil X0 is ON, jump to thegarogram

If the coil X0 is not ON, do not execute
jump action, but run the original




Call the subprograr{CALL)

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

— @ sukprogram

8 If the coil is not ON, run the

FEND original program;

510 After executing the sydsogram

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

weiboidng

Sign |

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

T External interruption
Accept the input signal from the special input terminalsaffettedby the scan cycle.
Activate the input signal, execute the interruption subroutine.
With external interruption, PLC can dispose the signal shorter than scan cycle; So it can be
used as essential priority disposal in sequence control, or used in slkequtt#a control.

T Time interruption
Execute the interruption subroutine at egphcified interruption loop tien Use this
interruption in the control whicls differentfromP L C6és oper ati on cycl e;

1T Actsequenhcienput/ output ayel ays and response de
Input
Before PLC executing the program, read all the impetr mi nal 6 s tOtheintaGeF st at us
area. In the process of executing the program, even the input changed, the content in the input
image area will not change. Howeverthe next scan cye, 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 output of the PLC.dutputcontacbrs
wi || act accor ddomsgdelaydimee he devi ceds res
When uséatch inpubutputmode the drive time and operation cycle of input filter and
output device will alsshowresponse delay.
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f Not accept narrow input pulse signal
PLCG6s input ON/OFF time shcwhsilbderl ompernt thane
response delay 10ms, loop time is 170ntken ON/OFF time needs 20 ms separately. So, up
to 1,000(20+20=25Hz i nput pul s e Bu,this onditidneould beanprewds e d
when use PLCO6s speci alionsf(such asthighsspeedecoudt,impig pl i ed i n
interruption, input filter adjustment)

f Dual "obuaglutaocii sn

Input process As shown in the leftnap, please
X0=ON _ X1=OFF consider the casaf using the sameod
_’|<° e - Y0 at many positions:
E.g.X0=0ON, X1=0OFF
YO The first YO: XO0is ON, is image area is
—F—— our Vi ON, output Ylis 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.
Y0=0OFF Y1=ON

When executing dual output (use dual coil), dfter one is act in priority
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3 Basi ¢c Program I nstruc
This chapter introducdle basic instructions and their functions.
3T Basi c I nstructions Li st
XD, XL series support all the iainstructions:
Mnemonic | Function Format and Device grhapt
LD Initial logical operation MO 32
contact type NO ! O—‘
(normally open) ‘
LDD Read the status from thg XQ 3-6
contact directly 7‘ D|
LDI Initial logical operation 7y 32
contact type NC F W
(normally closed)
LDDI Read the normally close 3-6
contact directly 7}2\( Qﬂ
LDP Initial logical operation MO 35
Rising edge pulse — ]
LDF Initial logical operation MO 35
Falling /trailing edge i o
pulse
AND Serial connection of NO MO 33
(normally open) contacty ' O—‘
ANDD Read the status from the 3-6
contact directly 7‘ %E%( >
ANI Serial connection of NC MO 33
(normally closed) = O—‘
contacts
ANDDI Read the normally close 3-6
contact directly 7‘ %ﬁ
ANDP Serial connection of MO 35
rising edge pulse = \
ANDF Serial connection of MO | 35
falling/trailing edge — e
pulse
OR Parallel connection of 34
=
NO (normally open) Mﬂ Q
contacts
ORD Read the status from thg | | 3-6
contact directly %XDO




ORI

Parallel connection of
NC (normally closed)
contacts

ORDI

Read the normally close
contact directly

L

3-6

ORP

Parallel connection of
rising edge pulse

35

ORF

Parallel connection of
falling/trailing edge
pulse

3-5

ANB

Serial connection of
multiply parallel circuits

3-8

ORB

Parallel connection of
multiply parallel circuits

ouT

Final logic operation
type coil drive

32

OuUTD

Output to the contact
directly

3-6

SET

Set a bit device
permanently ON

3-12

RST

Reset a bit device
permanently OFF

3-12

CNT

16-bit nonpoweroff
retentive incremental
count

[CNT[ co [ K8 |

3-13

CNT_D

16-bit poweroff
retentive decremented
count

|CNT_D| HCO | K8 H

3-13

DCNT

32-bit nonrpoweroff
retentive incremental
count

[DCNT] CO | K8 |-

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 the public serial
contacts
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ALT The status of the

assigned device is H% AT | Mo H
inverted orevery
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

314

1

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 = S
(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
M Connect the LD and LDI instructions directly

be used at the branch start.
f OUT instruction can drive the output rel ays,
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But this instruction candét be used for the n
Program
B V100 >— LD X0
X1 OUT Y100
— (M1203 D>— LDI X1
TMR TO K10 K100 OUT M1203
( [ TMR TO K10 K100
TO LD TO
! v ouT Y1
33 AND] , [ ANI]
Mnemonic and Function
Mnemonic | Function Format and Operands
AND Normal open MO
(and) contactor in series | i o
OperandX,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
ANI Normal close MO
(and contactor in series | [ o
reverse)
OperandX,Y,M,HM,SM,S ,HS,T,HT,C,HC,Dn.m
Statements
T Use ANANBadnneceondosmicnt sEheres i s no | i mit for
seri ey can be used for many ti mes.
T Use OUT instructioschilc@tololngw ot pbedancekbmpl e s
theogram bel ow: OB.T M@ raownde a@paPpae¥tl ong as t he
out put order is correct. Theres@aandnd-oli miwt f or

out put ti mes.
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Program

X2 M1
i C vz o LD X2

A M2 AND M1
LTl OuUT Y2
LD Y2
ANI X3
OouT M2
AND T1
OouT VY3
34 OR] , [ ORI ]
Mnemonic and Function
Mnemonic | Function Format and Operands
OR Parallel connection |
i e

(OR) of NO (Normally N

Open) contactors
Operand: X,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m
ORI Parallel connection | I

(OR of NC (Normally Mo Q
reverse) Closed) contactors

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

Statements

T Use the OR and ORI instructions for parallel
that contains more than one contactor connect
use ORB instruction, which wil!/l be described

T OR and OfRMonsttamred i nstruction step, parall el
i nstrsutcetpi ointbterfaoodwecedihere is no | imit for the

Program
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:X% e D
Chi0>—

£ M100

Relationship with ANB

LD ANB LD
Il L

—(:]—{H e
—

4{}7

U 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 instr uaddia
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.n|
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.n|
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.n|
ANDF Serial connection of MO
Falling/trailing edge pulse ’HHL Q_‘
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(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 Eﬂ O—‘
I

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.m

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 (OMN\ OFF)

Program
X5
1 M13 LDP X5
Xﬂ ORP X6
ouT M13
SI\{IO >;(;7 M15 LD M8000
ANDP X7
ouT M15
36 /] LDD] , [LDDI] , [ANDD] “, OUANDDDI ]
Mnemonic and Function
Mnemonic | Function Format and Operands
LDD Read the status from X0
the contact directly _| b C
Devices X
LDDI Read the normally X0
closed contact directly _,l” C
Devices X
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ANDD Read the status from X0
the contact directly _| |_|D’—©

Devices X
ANDDI Read the normally X0
closed contact directly _| M
Devices X
ORD Read the status from |} >
the contact directly _|XD(|’_
Devices X
ORDI Read the normally || >
closed contact directly XO:
Devices X
OuUTD Output to the contact - YDO N
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 whiee condition
is satisfied needn't waifor the next scan cycle.

Program
X0 ) 1
LDD X0
I i { o ) LDDI X2
=l ORD X2
17 ANB
OUTD YO
37.[ ORB]
Mnemonic and Function
Mnemonic Function Format and Devices

ORB Parallel connedhe I:n—tl—{“:}—‘
(OR Block) | serial circuits =
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| 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 instructignch is not
associated with angoft compment

There are no limitor parallelc i r cquantitysiiten using ORB for every circuit.

Program

T1o

—i
¥ Serial connect
the block

Recommended goqutogramming methad
LD X0

Non-preferred programming method

AND X1 ;E,D ﬁ

LD X2 D oo

AND X3 AND  xs

(BSB i LD X4
AND X5

AND X5 OREB

ORB OREB

ouT Y10 oUT Y10

3-8 ANB]

Mnemonic and Function

[ Mnemonic | Function | Format and Devices
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ANB Serial E—E

(And connection of

Block) p_aral_lel 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
Z0
j LD X0
OR X1
- LD X2
ANEB W Farallel AND X3
circuit LDI X4
& AND X5
TR instruction before ANE ORB
OF instruction after ANE 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)

Devices None

MCR Reset the bus ORONE)
(Master line H‘L{ 2N ‘ 0 ‘ X0 ‘ X ‘ X ‘ V0 ‘ Y1 ‘
control

Reset) Devices None

Statements 68




T After the execution of (aRDLDNMO&Swe nh ot @mu @toii ovn

the MCS i nstriuncsttirosettigons MGR t he original bus

T MCSMCR instructions should use in pair.

T The bosnhdetisMECSMCR i nstbhred oMe@GEEVCSR i nstructions

The imeetvel i ncrease with the ushngagdvefs ME3
When executing MCR ihast ukbeéy elhi, oo back to

T When use flow program, bus iln nteh enasnanges nfelndw.c o
the fl,owtemust go back to the main bus I ine.

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

Program
10X LD X1
i Y0 >
MCS
‘ 11 I i
— I} @— LD X2
b‘fﬂ : ouT YO
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
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Statements

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

Program
M100 ‘ LDP M100
i ALT ‘ MO % ALT MO
LD MO
MO ouT YO
! @ LDI MO
MO ouT Y1
— v o
311 PLS] , [ PLF]

Mnemonic and Function

Mnemonic | Function Format andevices
PLS Turn on a scal
(Rising cycle when rﬁ% PLs [ Yo }—‘
Pulse) Rising edge
Operand:
X,Y,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m
PLF Turn on a scal
(Falling cycle when rﬂ% PLF \ 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 will act during ongcanning period after
the drive is OFF.

Program

70




e [ w0
HM;{ SET ‘ YO0 %
HXF{ PLF ‘ M1 % LD X1
HMF{ RST ‘ YO0 %

312 [ SETRST]

Mnemonic and Function

Mnemonic | Function Format and Devices
SET Set a bit
(Set) device ] set | 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 afterning ON. This is the same 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 cannoeuke same soft component with OUT.
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Program

X10 N

X1 YO
— (s)
X1 YO
— (R)
X1 M50
i (s)
M50
le ( R }
3 \ 7
X1 S0
4 (s)
S0
X1
: (R)
X1
—4——{TMR T250 K10 K10]—
X1 T250
‘ (R)

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 DCNOODCNT OBDRSDf or

counters

Mnemonic and Function

K10

t

Mnemonic Function Format and devices
CNT 16 bits nan poweroff retentive |
Output increase count, the drive of coy | A [CNT] co | k8 H
coll
Operand: K, D
CNT_D 16 bits poweroff retentive |
Output decrease count, the drive of | | A [CNT_D| HCO | K8 H
count coill
Operand: K, D
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DCNT 32 bits non poweroff retentive ‘ . ‘DeNT] Co | K8
Output increase count, the drive of coy | H ‘ H

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

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
4{

X11

Cco

— f———{ oNT | co | k10 |+

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

MO
— ———— CHT [ H5CO | K10 |
H5CD Y0
I

M1
AT [0 —

|
LS

Increase count the OFF to ON times of MO.
When the count valueaches 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.
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314 TH] [ TAMRor t i mer s

Mnemonic and Function

Mnemonic | Function Format andlevices

TMR Non poweroff retentivel00ms

output timer, the drive of coil }—{ |—| pi i | 0 | sl |KIDDH
operandK, D

TMR Non poweroff retentive 10ms

output timer, the drive of coil —F—— R | 0 | k0 | K0 |-
operandK, D

TMR Non poweroff retentive 1ms

output timer, thedrive of coil — TMR ‘ To ‘ K10 ‘ Kt %
operandK, D

TMR_A Poweroff retentive 100ms timer

output the drive of caoll }_{ | p— | p— | p— |KIDDH
operand: K, D

TMR_A Poweroff retentive 10ms timer,

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

TMR_A Poweroff retentive 1ms timer,

output the drive of coil — TMR_A ‘ HTO ‘ K10 ‘ K1 %
operandC, HC, HSC

Internal timer programming

MO
b tmr | 0 |K10| K10} When MO0 is ON, TO starts to
To timing. When TO reaches K10

i Cvo r— TO coil is ON. Then TO

M1 continues timing. When M1 is
| RST ON, reset the TO.

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

3-15.END]

Mnemonic and Function 24




Mnemonic | Function Format and Deviceés None

END Force the END |
(END) current

rogram scan .
tpo egnd Devices None

Statements

Input dizposzal

Stepom L I
ool

oz OUT W

END

" Hop

HOP

HOP

i
HOP

Dot puat 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

wonot be executed. | f thereds notekthelndi nstruct.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] , [ GROUPE]

Mnemonic and Function
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Mnemonic | Function Format and Device

GROUP GROUP

Devices None

GROUPE | GROUP END

Devices None

Statements

GROUP and GROUPE should used in pairs.

GROUP and GROUPE don't have practic&aningthey are used to optimize the program
structure. So, add or dgé these instructions doestifeat the program's running;

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

Generally, GROUP and GROUPE

LROUP instruction can be programmed according

ﬁn :,M{W K10 DO to the group's function. Meantime, the
MED00 — programmed instructions can be FOLDE|

| < R > or UNFOLDED. To a redundant project,

these two instruabns are quite useful.

317. Programmi ng notes

Contactor structure and steps

Even in the sequencial control circuit with the sdoretion, i t 6 s al so avail abl e
the program andhorten the prograsteps according to the contat étructure. General

programming principle is (&) write the circuit with many serial contacts on the @ write

the circuit with many parallel contaxs in the left.

Programbs executing sequence
Handle the sequencial control progrand Hyrom top to babmO and From left to righ®
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.
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Dual out put

(dual

coil) doesnéoét

complicate, please modify the program as in thievieng example.

X0 X2
e

o D
5

X3 X4
—F———C yo >—

—)

X0 X2
—

X3 X4
—

4){(0 X2 -

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

7

go

against

t

he



4 Appli ed

| nstruct

I n t hi

4-T Appl i ed

s chapter,

we descXD,XesedepPLC.i ed i

Ishs st ucti on

Mnemonic | Function Ladder chart Chapter
Program Flow
CJ Condition jump — % cJ \ Pn 4-3-1
CALL Call subroutine — % 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 E)r(lj(:) 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 = -
g = 4-4-1
52 — |
LD LD activates if(S1) > 0 -~ <
- 4-4-1
(2 — |
LD LD activates if(S1) =< o o <
: 4-4-1
(52 _ — |
LD, | :,_([?S%ctlvates if(S1) T [ = < 441
LD LD activates if(S1) O = ~ -
.. = 4-4-1
2 ’ — |
LD LD activates if(S1) O o - o1 <
“ , = 4-4-1
2 — |
AND AND activates if(S1) - AND s -
. ' . 4-4-2
e Ao o [ e

oOns

nstructi



AND, AND activates if(S2), - AND> s1 - 4.4-2
e e [ [ e

AND, AND activates if(S1), - AND< s - 4-4.2
gy e M | e T [ = ]

AND, | '(ASNZ)D actfvates ?f(Sl) I\ ] Ao [ s | s | 4.4-2

AND, | '(A\SNZ)D actfvates ff(Sl)C') T aos | st | s | 4-4.2

AND, |, '(ASNZ)D activates if(S1) O ] a0, [ s | s | 4-4.2

OR OR activates i{S]), oRe o < 4-4.3
! {oe [m [ =

OR (OSI'\;)actlvates i{S2), % OR ‘ sl ‘ < ‘ 4-4.3

OR OR activates ifS2), L
(52 | | ' —] orR | st | s2 | 4-4-3

OR | E)SF\;)actfvates ?(S]) I\ ~[or. [ st | = | 4-4.3

OR |, (%%aCtTvates I(Sl)O —{ OR = ‘ st ‘ s2 ‘ 4-4-3

OR , (OSR;)actlvates i{S) O [ or=] s | = | 4-4.3

Data Move

CMP Compare the data HH CMP\ SL \ S \ D \ 4-5-1
Compare the data in

zcp certa?n area }HH zep s |2 | s | b |452

MOV Move —i—Mov| s | D 4-5-3

BMOV | Block move ~BMovV| s | D | n| 4-5-4

PMOV Transfer the Data block HH PMOV‘ S ‘ D ‘ n ‘ 4-5-5

EMOV Multi-points repeat HH EMOV ‘ S ‘ D ‘ N ‘ 456
move

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

FWRT Flash ROM written b FWRT| s | D | 4-5-8

MSET Zone set HH MSET‘ Sl ‘ 7] ‘ 4-5-9

ZRST Zone reset b ZRST| 1 | 2 | 4-5-10
Swap the high and low

SWAP | byte o 4511

XCH Exchange two values }HH o ‘ - ‘ - ‘ 4-5-12

Data Operation

ADD Addition }HH ADD ‘ st ‘ 2 ‘ D ‘ 4-6-1

SUB Subtraction }HH suB \ St \ 2 \ D \ 4-6-2

MUL Multiplication }HH MUL‘ 31\ P ‘ D ‘ 4-6-3
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Division

DIV }—H—' DIV ‘ s1 ‘ s2 ‘ D ‘ 4-6-4
Increment
INC —i—{nc | b | 4-6-5
DEC Decrement }H n 465
MEAN Mean —i— MEAN| s | D | n | 4-6-6
WAND Word And ~—|wanp | s1| 2| D] 4-6-7
WOR Word OR —i—{wor| @ [ 2| D | 4-6-7
WXOR | Word exD3lusive OR | —i— WxoR | s1 | &2 | D | 4-6-7
CML Compliment b 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 | 4-7-1
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‘ S ‘ - ‘ 4-7-3
ROR Rotation shift right }HH ROR‘ S ‘ . ‘ 473
SFTL Bit shift left }—H—‘ SFTIL| s | D | m | n2 | |47-4
SFTR Bit shift r-ight }HH SFTR‘ s ‘ D ‘ ni ‘ n2 ‘ 4-7-5
WSEL Word shift left }HH WSFL ‘ S ‘ D ‘ nl ‘ n2 ‘ 4-7-6
WSFR Word shift right }—H—' WSFR ‘ S ‘ D ‘ nl‘ n2 ‘ 4-7-7
Data Convert
Single word integer
WTD converts to double word }—H—' wo| s | D | 4-8-1
integer
16 bits int t
LT | egerconerl | v s [0
32 bits integer converts
DFLT to flt;)at point }—H—‘ DFLT‘ s ‘ D \ 482
64 bits integer converts
FLTD to float point }HH FLD | s | o | 4-8-2
INT ::nléageriomtconverts to }HH INT‘ s ‘ 5 ‘ 4.8-3
BIN BCD converts to binary }HH BIN‘ s ‘ > ‘ 4.8-4
BCD Binary converts to BCD }HHBCD‘ s ‘ > ‘ 485

80




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 | -ow bitcoding i Eenco [ s o[ 4-8-10
GRY Binary to Gray code }—H—'GRY‘ s ‘ 5 ‘ 4-8-11
GBIN Gray code to binary }—H—‘GBIN‘ s ‘ 5 ‘ 4812
Float Point Operation

ECMP Float compare }HH ECMP| s1| s2 | D | 4-9-1
EZCP Float Zone compare }HH Ezcp| s1| s2 | b1 | D2 | 4-9-2
EADD Float Add }HH EADD‘ s1 ‘ s2 ‘ D ‘ 4-9-3
Esug | FloatSubtract | esus | st s2 | 0 | 494
EMUL Float Multiplication }HH EMUL‘ 31\ < ‘ 5 ‘ 4-9-5
EDIV Float division i Jeov [ st s [ o | 4-9-6
ESOR Float Square Root }HH ESQR‘ < ‘ > ‘ 4-9-7
SIN Sine ——{sn] s o | 498
COS Cosine }—H—‘ cos| s | b | 4-9-9
TAN Tangent i fran] s [ o | 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‘ 5 ‘ 4-9-13
Clock Operation

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

(w0 ]
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4-27 Readi

ng

Met hod

of

Applied

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

nNstruct

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| 10" | e | DX | DY | pm* | Dt | KH ID | QD

S1 0 |0 |0 o 0 |06 |0 0 o

S2 0 |0 |0 o 0 |6 |0 0 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. S includes Sand HS. T
includes T and HT. C includes C and HC.

Description

<16 bitsinstruction>

OO

X0
ADD ‘ D10 ‘ D12 ‘ D14 ‘

—

(D10)” (D12) Y (D14)

<32 bits instruction>

COMCIMCY

X0
DADD ‘ D10 ‘ D12 ‘ D14 ‘

—

(D11D10” (D13D12Y (D15D14

Two source data make binary addition and the result data store in aigeess.
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.

82



| f t he

resul t of aflagaetd. IEthelreaulbeeeds 823,V63(16fids0 t
operation or 2,147,483,648 (32 bits operatjpthe carry flag actsréfer to the next page). If

the result gceeds 323,768 (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 bitbfr8gister.

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 calculateesult is zero

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

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

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

Notes

The assignment of the data

The data register of XD, Xkeries PLC is a single word (16 bit) data register, single word
data onlyoccupy oneegister which isised to single worthstruction. Theprocess range is
decimali 327,68~327,670r hex0000~FFFF.

Single word object instruction D(NUM)

|Instruction| D(NUM) | f

Double word (32 bif) occupytwo datar e gi st ers; the two r dhpi stersd
process range is: decimall4,748,364,8~214,748,364,7 or H8X000000~FFFFFFFF.

Double word object instiction D(NUM+1) D(NUM)

| Instruction | bivumy | ¢ | Object | Object |

The way to represent 32 bits instruction
Add Il etter

For example:
ADD DO D2

D4

ADO before 16 bits instruction

16 bits instruction

DADD D10 D12 D14 32 bits instruction
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n 1: It shows the flag bit following the instruction action.

hZ:@Source

operand whi ch

wonot

change

n 3 Destinate operanghich will change with instruction working

n 4: ltintroduces he i

nstructionds basi

note items and so on

¢ extent furwtion,

4-3 Program Fltoiwonsnstruc

Mnemonic l 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 assigdeflow, close the current flow (flow
jump) 4-3-3
ST Open theassigned flow, not close the current flow 433
(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 t@xecute part of the prograi@J shortesthe operation cycle aral/oids

usingthe dual coil

Condition Jump [CJ]

16 bits CJ 32 bits -
Execution Normally ON/OFF coil 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 (P0~P9999) | Pointer's Nr.
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Suitable Soft Components

Other Pointer
P |1

[0)

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 jumpsiruction;

In the left gaph, YO becomes toddual
coil output, but when X0=OFF, X!
activates; when X0=0ON, Xactivates
CJ canbé6t | umpp anbtheo
STL;

After  driving timg  TO~T575,
HTO~HT795 and HSG-HSC3J), if
execute CJ, continueworking, the
output activates.

The Tag must be match when using

| subrout iSweb r[o@AL Lnle ared ur n

X0
!l CJ _P6
X1 YO
| | ( )
I \ 7
X2 T246
| (R)
X3
——f ——TMR T246 K1000 K10 |
X4
——F— MOV K3 D0 [
X0
3y cJ P7
X5 YO
| | ( )
I \ ]
X6 T246
1 (R) <
4-3-2 Cal
Summary

instruction.

[ SRET]

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
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Operands

Operands

Function

Data Type

Pn

Junp to the target (with pointer NoP
(PO~P9999)

Pointer's No

Suitable Soft

Components

Others

Pointer
P |1

]

Description

X0
—H—{ CALL

P10

P10

If XO= ON, execute the call instruction and jump to P10. After executing the subroutine,

‘.

(!

FEND

SRET

END

return the original step via SRET instruction.
Program the tag with FEND instruction (will describe this instruction later)

In the subroutine 9 times call is allowed, so totally there can be 10 nestings.
When calling the subprogram, all the timer, OUT, PLS, BLfhe main progranwill keep

the stats.

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

returning.

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

scan period.

Subprogram

executing diagram:
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Y—| — CALL P10 —
__/4/’/’

>
- @ Main program
:>

\ 4 FEND o
—C D 7 -
 e——
*
f—| )—O Subprogram
 e—

Y SRET —
>

If XO=ON, the program executes as the arrow.
If X0=OFF, the CALL instruction will not work; only the main program works.

The notes to write the subprogram:

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

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

433.Fl ow [[SET],.[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]
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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 Operand ——— Ty ?syStemT C | bnm
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 S0, S1, S2¢é Bomxammeaxecutng %16, thentss, S r der .
After executing ofSET 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.

In flow SO0, ST S2 open the flow S2, but donot
When flow turns from ON to be OFF, reset QWLS, PLF, not accumulate timer etm the

flow.

ST instruction is usually usedhen aprogram needs to run mafigws at the same time.

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

return to the origin)
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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

\/

S30 start
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11 i ™
110 '«.Sz'
3TL =20
0 510
| {3
320
(S\
3TL =10
310
————{THME TO K50 K100 |-
0 11
| a3l
STLE
STL =11
311
- 1 +—{TME T1 K50 K100 |-
T1 31z
1} {3
STLE
STL 312
312
—— 1 ——{TME T2 K50 K00
T2 L1
| {8
312
(R
STLE
STL 220
320
—— ——— TME T0 K50 K100 |-
Ta 371
Il {3
STLE
STL 321
3321
— TR T1 K50 K100 |-
T1 332
I | {3
STLE
323
- J—[TWME T3 El0 Ei00 M
TS 12
I =
322
[STIE] ‘R
230
NP MY {5
330 Il
|| { R}
M2
——— ——{TMRE T6 K10 Kil00 H
330
Té
|| (R}
STLE

The programexplanation:
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 finishe

rn

When both branch S10 and S20 end, set o
S30. When S30 end, reset S30.
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Example 2flow nesting. When SO0 is running fomdile, S1 and S2 start to run; the running
status of S1 is kept. When SO0 is running for certain time, closes SO and fee&tland S2.

Mo %
i (s)
S0
I | ZRST s st |
STL S0
‘S? M1
it (s)
SM000
|| } TMR TO K50 K100 %
- TMR T4 K1000 K100|—
TO
I s s
TO
N | TMR T3 K10 K100 |
T3
I e =
T4
S
f &
STLE
STL s1
st
|| | TMR T1 K200 K100 ||
T1 1
il (R)
STLE
STL 2
2
|| | TMR T2 K400 K100 |
T2
2
it (R)
STLE
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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 MeXB |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: Dincludes D, HD; TD includes TD, HTD; 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 afteNEXT will not be executed unless the program 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 iscei@d5x6=30

times.

Every time if MO turns from OFF to ON and M3 is ON, [B] loop is executet=35 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 and NEXT
number is not equal, an error will occur.

Between FOR~HEXT, CJ nesting is not alloweBOR~-NEXT must be in pairs in one STL.
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Mo G

It } FOR | K5 |
L“Inl——| FOR | K& |
1 mwc | Do | [4]
E|ﬁ|3—4| FOR | K7 | .
—— wc | p1 | [B]

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

SM2
| “wov | Kk1s | bo
MO
| } FOR| DO [
MOV | KO | D21
SMO
|
D1[D21] D2[D21]
| > XCH | D1[D21]| D2[D21]
INC
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 coil
MCS 1
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] //exchangeie two neighbouring data
LD SMO /IM8000 is always ON cail
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INC D21 /lincrease one for D21

MCR I

NEXT /Imatch the second FOR
MCR I

NEXT /Imatch the first FOR

435 [ 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 protirafunction is same
to END toprocesghe output/input, monitor the reffesf the timer, return to program step0
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‘rn.% Main program |— [ Main program 1%
‘ |
i% Y [P0 | jlﬂl CALL | Pa1 }%
= :H
§>< % Main program % ﬂ Main program % ><i
! |
R m—

—| Main program |— — 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 instroctfcexecute FEND
instruction; or execute FEND instruction after executing FOR instruatidrbefore

executing NEXTan error will occur.

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

4-4 Data compare function

Mnemonic | Function Chapter
LD, LD activates wheitS1) (S2) 4-4-1
LD, LD activates whei(S1) (S2) 4-4-1
LD, LD activates wheitS1) (S2) 4-4-1
LD, . LD activates wheS1)i (S2) 4-4-1
LD, | LD activates wheifS1) 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 whel(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 wheliS 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 XS2) 4-4-3
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OR |,

OR activates whe(s 1 Q)

4-4-3

OR .

OR activates whe(S 1 YSQ)

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 softomponents

Word Operand System Constant| Module
or D|FD|TD | CDO|DX|DYy|DV | DS | KH D | QD
S1 6 [6 |0 0 6 |6 |© 60 |6
S2 6 [0 [0 0 6 [0 |© 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)O(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)
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) &=
[ kw00 [ co AF - vo O
| p200 | K-30 H(L{ seT | vi |

—{ DLD ‘K68899‘ C300 } M50
M4
—
Note Items
When t he sour c €6 htabm32 bits b81) ig b thesdata ib Seemed to a

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

4-4-27 SerCamp a
Summary
AND: serial connedn comparisorinstruction.

[JAND

AND Compare [AND
16 bits As Below 32 bits As Below
Execution Normally ON/OFF coil Suitable XD, XL
condition Models
Hardware - Software -
requirement requirement
Operands
Operands| Function Data Type
S1 Being compared numbeaddress 16/32bit, BIN
S2 Comparand address 16/32bit, BIN
suitable soft components
Word Operand System Constant| Module
D|P|TD|Cco|DX|DY|DM | DS |KH ID [ QD
S1 0 (6 |06 |6 |56 |6 |6 |5 [0
S2 06 |56 |6 |6 |6 |6 |56 [0

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

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

AND. DAND, (S1) (S2) (S1)i (S2)
AND, DAND, (S1), (S2) (S1)0(S2)
AND. DAND, (S1). (S2) (S1)0(S2)
AND. DAND, . (S (S2) (S1) (S2)
AND, DAND, | (S1)O(S2) (S1). (S2)
AND, DAND, (S1)0(s2) (81, (S2)

‘o (=) (=)
— AND, K100 | co

X1
— AND, ‘ K-30 ‘ DO }—{ SET ‘ Y1 ‘

X2
— DAND, | Ke8899| D10 | M50 O

M4
— |

Note Items

When t he sour c él6 tabm32 bits b81) ig b ieisseembditd negative
number

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

4-4-3 Parall el Clompare [ OR

1. Summary
OR: parallel connection comparis@struction.

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
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3. Suitablesoft components

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

S1 5|0 |06 |6 |0 |6 |6 |06 |0

S2 5|0 |6 |6 |0 |6 |6 |06 |o

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

Description
16 bits instruction | 32 bits instruction | Activate Condition | Not Activate Condition
OR DOR (S1) (S2) (S1)i (S2)
OR DOR (S1), (S2) (S1)0(S2)
OR DOR (S1). (S2) (S1)0O(S2)
OR | DOR (SD)i (S2) (S1), (S2)
OR DOR | (S1)0(S2) (S1). (S2)
OR , DOR (S1)0(S2) (S1). (S2)

L () (=) @

Note Items

When t he sour c €6 liablm3? bits 81) ig b ieisseembdi td negative

number.
The comparison of 32 bits counsrould 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. letbe/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 oufjpeenabled.
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S}M}D ! TRD DO —
D2 K30 DI K6 DOKIZ D4000 K1234 3NG4
= ——=—= D | (5)
D}}Ili? DIle Ilqz
1= 1 1=
D0 K13
=]
D4000 K1234 SM34
ID=| (R
LD SMO /ISMO is always ON coil
TRD DO
LD>= D2 K30
AND>= D1 K6
AND>= DO K12
LD>= D1 K7 /'l or RTC month
AND>= DO K12
ORB {lor
OR>= DO K13
DAND<> D4000K1 2 3 4
SET SM34 I/s®N M34, all the outputaredisabled
DLD= D4000 K1234 llpassword=1234, correct password
RST SM34 /lreset M34, all the out@mreenabled

100

/!l and

/lread the RTC (real time clock) value and store in DO~D6

/1 RTC date O30
/1 RTC mont h
/'l RTC year

/'l RTC year

O 1:
123

/'l RTC year
passwor d



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 Data block move 4-5-4
PMOV Data block move (with faster speed)| 4-5-5
FMOV Fill move 4-5-6
EMOV Float number move 4-5-7
FWRT FlashROM written 4-5-8
MSET Zone set 4-5-9
ZRST Zone reset 4-5-10
SWAP The high and low byte of the 4511
destinated devices argahanged

XCH Exchange two data 4-5-12

45T Data Compare [ CMP]

1. Summary

Compare the two dta, 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 anj 16 bitBIN

D Speci

t
component
t

oo |0

e
s addr ess
e

fy

compare bit

3. Suitable soft component

Operand System Constant| Module
Word D]m[m™[co[bpx|[by[bpvm[Ds | KH D] QD
S1 0|06 |0 0 6 |6 |0o 0 0
S 0|06 |0© 0 0 |6 |6 0 0
. Operand System
Bit X[Y[M[S[T]C]Dum
D 60|06 [0
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description
(sv) (o (DD
X0
— CMP ‘ D10 ‘ D20 ‘ MO
MO
— D10 > D20 ON
M
— DIO = D20 ON
M2
— D10 < D20 ON

T

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

Compare data(st) ant ) , show the result in three soft components startingfrom
, +1,(D-)  +2: the three stfmponents 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
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3. Suitable soft components

Operand System Constant| Module
D|FD|TD|(CDO|DX|DY|DVM | DS | KH D [ QD
S1 0|06 |0 0 6 |6 |0o 0 0
Word [s2 5|6 [0 |6 |6 |[d6 [0 |6 [o
S 0|0 |0 0 6 |6 |6© 0 0
Operand System
Bit X[Y[M][S]|T][C|Dm
D 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; S includes S, HS; T includes T, HTin€udes C, HC.

Description
&)
1 ZCP D20 D30 DO MO
MO
—4— D20 |>[ DO | MO ON
M1
——— D20 |<|[ DO |<[ D30 | M1ON
M2
— [ DO |>[ D30 | M2ON

Even X0=OFF stop ZCP instructipM0~M2
will keep the original 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 32bits DMOV
Execution Normally ON/OFF, Suitable Models | XD, XL
condition rising/falling edge

Hardware - Software -
requirement requirement
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2. Operands
Operands| Function Data Type
S Specify the source df16hbit/32bit, BIN
code
D Specify the target s|16hbit/32bit, BIN
code
3. Suitable soft component
Word Operand System Constant| Module
D|FP|T[co|[DX|DY DV [DS|KH ID | QD
S 6|6 [0 |6 [0 [0 [0 [& [8 o
D 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

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

Move K10 to D10
o (s)
P% MOV ‘ K10 ‘ D10

<read thecounter or timer current vattr

X1
}—{ MOV ‘ TO ‘ D20 ‘

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

< Move the 32bits data >

Please use DMOV when the value is 32 §its; ¢ h

DMOV ‘ DO ‘ D10 ‘

DMOV ‘ HSC0 ‘ D20 ‘

-

(D1, DO) Y (D11,
(the current value diSCQ Y (D21, D20)

<indirect set the timer vatue

%2
—H—| MOV KID D |

MO
—|)—| TME T20 D20 K100 |

(K10) (D20)
D20=K10

as MUL instructi

D10)
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454 Data bl ock Move [ BMOV]

1. Summary
Movethe data blocko other soft component

Data block move [BMOV]
16 bits BMOV 32 bits -
Execution Normally ON/OFF caill, 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]|1l6bits, BIN;

3. Suitable soft components

Operand System Constant| Module
Word D|m][m™[co[bpx][by|[pbv[bs | KH D] QD
S 0|06 |0 0 60 |6 |© 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|06

*Notes: Dincludes 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 ¢get data block. The data quantity is n.

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

D5 - D10
D6 - D11 n=3
D7 - D12

<bit move>
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y o n
4(}—{ 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 bl ock Move [ PMOV]

1. Summary
Move the specified data block to the other soft components

Data block mov[PMOV]
16 bits PMOV 32 bits -
Execution Normally ON/OFF cail, 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;
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3. Suitable soft components

Operand System Constant| Module
Word D|m]m™|[co[px][py|[pov][bs | 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 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 El@nd

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 PMQ8ose all theriterruptions
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
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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
D|[F|TD|CcDO|DX|DY|DM|DS|KH ID [ QD
S o[58 |o |o |o |o |0 [0 [58
D 0 o |o 6 |0 [o
n 0 o |o o |o |5 |56

*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>

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 range 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 >
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KO

o
J

KO

O
Py

KO

O

KO

O

KO

W)
~

KO D5

KO

KO

<

KO

L

o W

KO

<32 bits Fill move>

DO D1

D0a D1

J

D1 D1

[N

s

DO

D1

o

O

DO 1

D1 D1

N

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 sofelement address 32 bits, BIN
D Destination soft element address 32 bits, BIN
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Suitable soft element

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

*Notes: Dincludes 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 & ™
}—H—{ EMOV | Do | D10 |
(D1,D0) ¥ (D11,D10)

X0 is ON, send the floating number from (D1, DO) to (D11, D10).
X0 is OFF, the instruction doesnot wor k

N ®
P% EMOV ‘ K500 ‘ D10 ‘

(K500 Y (D11,D10)
If constant value KH is source soft element gy will be converted to floatingumber.
K500 will be converted to floatingalue.

458 Fl ash®ROMt e [ FWRT]

1. Summary
Write the specified data felashRom 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 sg 16 bits/32 bits, BIN
element
D target soft element 16 bits/32 bits
D1 target soft element start address 16 bits/32 bits
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[ D2 | Write in data quantity | 16 bits/32 bits, BIN
3. Suitable soft components

Word Operand System Constant| Module
D|FD| T |(CDO|DX|DY|DV |DS | KH D[ QD
S 0 [6 |0O o] 0 0 o] 0 o]
D 0
D1 0
D2 0 o] o] 0 0 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.

Description

< Written of singleword >

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

<Written of double wors> <Written of multrword>

x1 () ” S
PT% DFWRT‘ DO ‘ FDO ‘ P¢% FWRT ‘ DO ‘ FDO ‘ K3 ‘

Write valuefrom DO,D1 to FDQFD1 Write value from DO, D1, D2 to FDO, FDED2

n 1. FWRT instruction only cawrite 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 frequenitig-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 writein will damage the FlashRom.

459 Zone set [ MSET]

Summary
Set the soft element in certain range

Multi-set [MSET]

16 bits MSET 32 bits -
Execution Normally ON/OFF falling or Suitable XD, XL
condition rising pulse edge signal Models

Hardware - Software -
requirement requirement
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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 6[(6]|06 |[6]06 |6
D2 6[(6]06 |6]06 |6

*Notes: M includes M, HM, SM; Sincludes S and HS; T includes T and HT; C includes
C and HC.

Description

-
| MSET | mM10 | Mm120 | Set ONM10~M120

Set the coil from M10 to M120

are specifigl as the same type of soft componant <
When > , will not run Zone set, buget SM409 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
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3. Suitable soft components

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

D1 0 0 0 0

D2 0 0 0 0 0
Bit Operand System

XIY|M|S|T|[C]|Dmm
D1 0|0[06 |6]|06]|0
D2 0|0[06 |6]06 |0

*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; S includes S and HS; T includes T and HT; C includes C and HC.

Description
B
H ZRST | M500 | M559 | ResetM500~M559
ZRST ‘ DO ‘ D100 ‘ ResetD0~D100

Are specified as the same type of soft urtsj (p1)
When(py) > only reset the specified soft urdtnd 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

4511 Swap the high and | ow byte [ SWAP]

1. Summary

Swap the high and low bytd 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
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2. Operands

Operands| Function Data Type
S The address of the soft element 16 bits;BIN

3. Suitable soft components

Operand System Constant| Module
Word D|FD|TD' | 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; DSncludes DS, DHS.

Description
%o &)
SWAP \ D10 \
D10
\ High &-bit \ Low 8-bit \
U

Exchange the high-Bit and low 8bit of 16-bit register.

If this instruction is activated by normal ON/OFF coill, the instruction will be executed in
every scanning period when X0 is ORalling or rising pulse is recommended to activate the
instruction.

45172 Ex c h a[X G &

1. Summary

Exchange the data in twanft 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 elemeraddress 16 bitd32 bits BIN
D2 The soft element address 16 bitd32 bits BIN

114



3. Suitable soft component

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

D1 0 0 0 0 | 0o 0

D2 0 0 0 0 | 6o 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>
»
P% 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 pefi@dling or rising
pulse is recommended to activate the indion.

<32 bits instruction >

»
DXCH ‘ D10 ‘ D20
32 bits instruction [DXCH] swaps the dword value DDQ,1 and D20, D21.
Before (D10) =100 Y after ©10) =200
(D11) =1 (D11D10 =65636 (D11) =10 (©11D10 =655460
(D20) =200 (D20) =100
(D21) =10 (D21D20 =655460 (D21) =1 (D21D20 =65636
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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 twonumbers and store the result
Add [ADD]
16 bits ADD 32 bits DADD
Execution Normal ON/OFFalling 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 dataaddress

16 bit/32bit, BIN
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3. Suitable soft components

Operand System constant| Module
Word D|r|m™|co|bx]|by|bpow]|Dbs|kKH ID [ QD

Three operands

S1 0|6 |0 o) 6 [6 |6 6 |0

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

D 0 0 0 60 [¢o o

Two operands

D o

S1 0 [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.

Description

< Threeoperands>

» @ @
%H—{ ADD ‘ D10 ‘ D12 ‘ D14 ‘ (D10) (D12) Y (D14)

Two source data do binary addition and send the result to 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 cudsdtexeadn323767(l6biB0, t he A0O
limit) or 2147483647132 bits limif), the carry flag actgrefer to the next pagelf the result

exceedsi 323768 16 bits limif' ori214748364&32 bits limit), the borrow flag act§efer

to the next page

Whendoing3 2 bits operati on, assignedthd @evideclosedothe | ow 16 b
pr ecedi sigthetighvbitsc T avoid ID repetition, we recommend you assign

d e v § ID ® deeven number

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

instruction will be executed in every scanning period.

<Two operands>

X0 (&)
H—{ ADD ‘ D10 ‘ DlZ‘

(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, O stands for positive, 1 stands for negative. All calculations are
algebraic processetb+ (-8) =-3)
If the result of a calculation®0 060, t he fA00 fl ag act(l6bitsl f t he res
limit) or 2147483647132 bits limif), the carry flag actgrefer to the next pagelf the result

117



exceed$ 323768 16 bits limif ori214748364&32 bits limif), the borrow flag act&efer
to the next page

When doing 32 bits operation, word devicedos | o
preceding deviceds is the high bits. To avoid
deviceds I D to be even number.

In the above example, when X0Q8, the instruction will be executed in every scanning
period.The rising or falling pulse edge is recommended to activate the instruction.

y Go G

4@1—{ ADD ‘ D10 ‘ D12 ‘ D10 ‘
. <>

4m—{ ADD ‘ D10 ‘ D12 ‘

The two instructions are the same.

Related flag

Flag meaning
Flag Name Function

ON: the calculate result is zero
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 tha&2768(16 bit) or
2147483648(32bit)
ON: the calculate result is over 32768(16 bit) or 2147483648(3
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 bits DSUB

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 dai@ddress 16 bits /32 bits,BIN
S2 Thesub operation daiaddress 16 bits /32 bits,BIN
D The result address 16 bits /32bits,BIN
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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 | om* | pg | KH ID | QD

Threeoperands

S1 6 |6 |0© 0 6 |6 |0o 0 0

S2 60 |6 |0© 0 6 |6 |0o 0 0

D 0 0 0 0 |6 0

Two operands

D o

S1 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

<Three operands>

. & ®
P% sue | b0 | D12 | D14 | (D103 (D12)V (D14)

(sSappoint the soft unitds contentspinth@abtract
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 botheéhe saimé 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>

. o
Pﬂ‘—{ SuUB ‘ D10 ‘ D12 ‘

(D108 (D12) Y (D10)

(sappoint the soft unitodés contents) subtract
format of algebra. The result whke stored in theoft unit appointed by D-) (5-(-8)=13)
The action of each flag, the setting met hod
with the preceding ADD instruction.
The importance is: in the preceding program, if X0 is ON, $p8ration 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.
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The relationship of the flagds acti

Zero flag Tero flagz
2. -1 32, TR J‘i‘d_h‘hl_:lw- -}1
-dw -la W -0l =l -
Al
Borrow flag Data' s / \ Tata' =
highest highest
bit is 1 /bit iz 0
Zero flag

Zero flag

4

3, Tér. 0.1 2

Carry flag

Zero flag

-2, -1, 0, -3, 147, 453, adR ,;_‘/F Diﬂﬁii\—, 2, 147, 43, 67, 0.1, 2
L LN

AR

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 softomponent

Word Operand System Constant| Module
D| | ™| co| DX|DY|puw|pg| KH D | QD
S1 0 [0 |© 0 0 |06 |© 0 0
S2 0 [0 |©O 0 0 |06 |0© 0 0
D 0 0 0 0 |06 0

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSE8D;

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

Description
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<16 bits Operation>

() (=)
%0 BIN BIN BIN
P% MUL \ DO \ D2 \ D4 ‘ (DO) T (DY, D4)

16 bits 16 bi

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

D4) =72.

The r esestbiidthe symbda Wit: positi(@), negative(l).

In the above example, when X0 is ON, 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 3bits Y

When use 32 bits operatiatine result is stored at

bits.

Even use word device, 64 bitse sul t s candét be monitored.
Please change to floating value operation for this case.

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 /32bits, BIN
D The result address 16 bits /32 bits, BIN
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3. Suitable soft components

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

S1 0 |06 |0O 0 0 |6 |¢o 0 0

S2 0|0 |0O 0 0 |6 |© 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

<16 bits operatior

E

&) & ()

| o+ |

Dividend Divisor Result  Rainder

BIN BIN BIN BIN
(DO) 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 inpdi0 is ON, devision operation is executed every scan cycle.

<32 bits operatior

HM 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@b}y 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 wl be error.

The highest bit of the result and remainder is the symbol bit (positive:0, negative: 1). When
any of the dividend or the divisor is negative, then the result will be negative. When the
dividend is negative, then the remainder will be negative.
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465 Il ncrement [I NC] & Decrement [ DEC]

1. Summary
Increase or decrease the number

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 datédress 16 bits / 32bits,BIN

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

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

Description

< Increment [INC]>

HXTCH INc | Do | (DO)” 1V (DO)

will increase one when X0 is ON.
For 16 bits operation, when +32767 increase one, it will beecB82%68; for 32 bits
operation, +214748364iAcrease®ne is-2147483647The flag bit willact.

<Decrement [DEC]>

‘i ..
Pﬂ—{ DEC ‘ DO ‘ (DO)” 1Y (DO)

will decrease one when X1 is ON.
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-32767 0r-2147483647 decrease one, the result will be +32767 or +2147483647. 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 Thedataguantity 16 bits, BIN

3. Suitable soft components

Word Operand System Constant| Module
D || T |CO |DX|DY|DVM |[DS | KH D | QD
S o 6 |6 o 0 |0 o
D o o 0 0 |0 o
n 0

*Notes: D includes DHD; 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) + (B1) + (D2
3

——» (D10)
Storethe mean value of source data (source sum divide by source quantity n). give the

remainder .
The n cannot larger than soft component quantity, otherwise there will be error.
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[EWX OR]

467 Lgi c AND ,[| WANNDI]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|TD' | CDO | DX | DY | DM | DS | KH D | QD

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

S2 0 |0 |0O 0 0 |0 |© 0 0

D 0 0 0 0 | 0o 0

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

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

Description

< Logic AND >

X0
}—{ WAND

CONCY

‘ D10 ‘ D12 ‘ 014‘
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<Logic OR >

(s0) (=) 00r0=0 0 or1=1

H‘H WOR | D10 | D12 | D14 | 1qr0=1 Iori=1

< LogicWXOR >

&) &= ()

1 xor 0=1 1 xor 1=0

H(H WXOR ‘ D10 ‘ D12 ‘ D14 ‘ 0 xor 0=0 O xor 1=1

If use this instruction along with CML instruction, XOR N
executed.

y OO
P WXOR ‘ D10 ‘ D12 ‘ D14 ‘
CML ‘ D14 ‘ D14 ‘
Example 1:

The 16 bits data is composed by X0~X7, and store in DO.
MO

HT% MOV  DXO0 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 DIO0 |

WAND D2 HFF D12 |

SWAP D12 -

S I

WOR D0 D12 D20 |

LDP X0
WANDDO 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 bits of 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 Logobaver 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|TD|(CO|DX|Dy|DVM | DS | KH D[ QD
S 6 [6 |0 o 0 |6 |© 0 |6
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

O

‘ DO ‘ DYO ‘

MO
}—{ CML
DO‘O‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘

4

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

Sign
bit

O=positive ~
1=negative ”

Y17 Y7 Y6 Y5 Y4

Each data bit in the source device is reve(sddY 0 , afd¥sdn) 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 inpuit
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o
X1
D
The sequential control

X2 . . .
@ @EOOO - ‘ — ‘ v ‘ instruction in the left could be

denoted by the following

X3 . .
M3 D CML instruction.

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 softomponents

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

o] o] [¢] o] [¢]

D

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

Description

MO
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 beco+e.

The following two instructions are the same.
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MO

I NEG oo —

MO

I SUB KO D10 D10 |

4-7 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 Arithmetic shift | efitghtSHLFHRRAri thmetic

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 Thesource data address 16bit/32bit,BIN
n Shift left or right times 16bit/32bit,BIN
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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; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

After executing SHL oncehe lowestbit is filled with O, 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 >

Mo "
}—mi SHL DO K4
Highest Move Lowest

bit leit bit
—a/1faf1/af1[ 1/ 1[ o[ of o[ o] o[ o] 0] O]

- 1 SM22

< Arithmetic shift right>
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(®) n

M1
ﬂi SHR DO K4
. Move
Highest right Lowest

bit bit
1111111100000000W
T n

b e e = Bl
@ Execute

once

Bitn

Highest

bit bit
1 af 1 afafafaf 1] 1f [ 1[ 1] o[ o] O O]

4-7-2 Logi cC
1. Summary
Do logic shift right/left for thedata

s hi fLtogliecf ts h[iLfSL ]r,i ght [ LSR]

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/32 bits, BIN

n

Arithmetic shift left/right times

16 bits/32bits, BIN

3. Suitable softomponents

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; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DSncludes DS, DHS.
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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 to SHL.

After executing LSR once, the highest bit is filled with O; the lasslstared in carry flag.
LSR and SHRaredifferent, LSR add O ithe highestbit when moving, SHR all bits are

moved.

< Logic shift left >

TR (p.)
MO N M1 N

}—w— LSL | DO K4 }—w— LSR | DO K4

i Highest Lowest
ngneg Move |eft Log/;/test git Moveright bit
—I1/171[1]1]1[1]1]0lol0lol0l0l0]0] '1[1fa]1]1][1][1]1]ofofol0l0[0]0]0F

n A n
N bits N bits
L sm22 SM22 <
@ After @ After

Highest executing | owest Highest executing Lowest

bit once bit once bit

It
'1[1[1][1]olololo]o[o]0[0l0l0]0]0]

SM22

< Logic shift right >

‘olofolol1[1][1]1]1][1][1][1]0[0]0]0]

SM22 0 |=

4-7-3 Rot ati on[ ROL]JfRotlatfiton shift right [ ROR]
1. Summary
Cycle shift left or 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 righfROR]
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
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3. Suitable soft components

Operand System Constant| Module
Word D|FD|TD' | 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 tdcycle movel left or right the last bit is
stored in carry flag.

< Cycleshift left >

TN

X0 E\E/\" n
}—{ﬂi ROL DO K4
Highest Lowest

bit Cycle move left bit
—{af1[1[1[1]a]a]1][olololo0]0]0]0[0O]
f }
N bits
L SM22
@ After
fighest executing Lowest
bit once bit
1[1]1]1][ofolololofololof1][1]1]1]

- 1 SM22

n

< Cycle shit right >
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a0
), n

X0
A1 ROR DO K4

Highest . Lowest
bit Cycle move right bit
(1/1]1f[1]1][1/1]1]o[ol0ololol0l0}
A n
N bits
SM22 =
@ After
Highest executing Lowest
bit once bit
| ? ololol1/1]1]1][1]1]1][1]0l0]0]0]
n

SM22 0 |=

47-4 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 bitsBIN

3. Suitable soft components

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

nl 0 0 0 0 |6 |6 0 0

n2 0 0 0 0 |6 |6 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 includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
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M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description

Move n2 bitdeft for the object which contasm1l 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 1lbit when the instruction executes once.

M15~M12Y Overflow
M11~M 8YM15~M

5 L . l
ol GO o M 7~M 4YM11-~M8
bl

| SFTL M | Kl6 | K4 M 3-M 0YMT~ M4

X 3~X 0YM3~MO

|:-:3|:-:2|1-:1|:-m

nZ bitz shift left
-_-— @
¥ ¥ ¥ ¥
EEHE S I N I I I A S EA N ED
[ 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
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3. Suitable soft components

Operand System Constant| Module
Word D|FD|TD' | CO | DX | DY | DM | DS | KH D | QD
nl 0 0 0 0 |6 |¢o 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|06 |0
D 0|0 [0]06 |6

*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;incudes C, HC.

Description

Move n2 bits right for the object which contains n1 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 1 bit right whenitis&ruction executes once.

t3

|I-B|I{2|I{1|I{IZI|

M 3~M QY Overflow

M 7~M 4YM3:
M11~M 8YMT7:
M15~M12YM1,
X 3~X 0YML1!

nl
Ela

GO &)
SFTR | 20 0 k4

5

nf bitz shift right

—

@(
|I1':;5|I1'[14|I\'[13 |I1';;2|I\'[11|I1'[1I:I| I |I-.te |1-.1:? |I'|'[|5 |I-.15 |M4 |M3|m |1-.{1 |I-.m|

A ~__ A A A
) i@

476 Word shift | eft [ 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
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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|m|m™]|co|bx|Dy|bM|DS|KH D | QD

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

D o 0 0 0 |0 0

nl 0 0 0 0 | o 0 0

n2 0 o} o} 0 |0 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

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

D25~D22Y Overflow
D21~D18YD25~D
(s (o nl n2 D17~D14YD21~D.
}4»—{W3FL‘D0‘D10‘K16‘K4 ‘ D13~D10YD17~D:

D 3~-D 0YD13-~D

nZ words |D3|D2|D1|DD|

left shift
.‘7

|D25 |D24 |D23 |D22 |D21 |Dzn |D19 |D18 |D1? |D16 |D15 |D14 |D‘;3 |D‘;2 |D‘;1 |D‘;D |

@

e
M P M P~
@ @ @ @

4-7-T Wor d s hi[fWMSFrRiJght

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
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Operands| Function Data Type

S Source sofelement 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 [0 |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; DS includes 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 O Q D13~D10Y Overflow
— WsFR | Do | D10 | Ki6 | K4 | )
D17~D14YD1:
D21~D18YD1"
D3 [D2[DU[DO] o o o D25~D22YD2:
® _shife D 3~D 0YD2!

| h 4 ¥ ¥
[D2s D24 [D23 [ D2z [pat [D20 [ D19 [Dig [D17 [ D16 [D1s [ D14 [ D13 [Diz [ DLt D10 ]
\H—“x\_\—'_,_/—/

@ @ @ (D

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 to float 4.8
point
INT Float point converts to integer | 4-8-3
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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 bit coding 4-8-10
GRY Binary converts to gray code 4-8-11
GBIN Gray code converts to binary | 4-8-12
48T Single word integer converts to doubl e
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|FD|TD |CD | DX|DY|DM [ DSV|KH D | QD

S 0 |0 0 0 0 |6 |© 0

D 0 0 0 0 |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
X0 @ .
— wip | Do | Dio | (E_)O)Y (D11, D10)
Single Word Double Word
Oorl
J/ /
D11 D10

High bits’ Low bits
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When single word DO is positive integer, aiasecuting this instruction, the high bit of
double word D10 is 0.

When single word DO is negative integer, after executing this instruction, the high bit of
double word D10 is 1.

the high bit 0 and 1 is binary value.

482 16 bits inteag@dr podmver[tFsLTtfo f Il o

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|TD|[cDo|Dx|DY| DV |DS|KH ID | QD
S B o
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>

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

<32 hits >

X0 : .a (D11,D10 Y (D13,D12
% DFLT ‘ D10 ‘ D12 ‘ _ _ .
BIN integer Binary float point
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<64 bits>
X0 @ (D13,012,D11,D1pY (D15,D149
}—{ FLTD ‘ D10 ‘ D14 ‘ BIN integer Binary float point

Convert BIN integer to binary floating point. As tbenstant K, H will auto convert by the
floating operation instruction, so this FLT
The inverse transformation instruction is INT.

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

‘xo
It FLT DO D10

DO is integer 20, after executing the instruction, D10 is floating value 20.

Note: Before using floating numbeperation instructions such as EADD, ESUB, EMUL,
EDIV, EMOV and ECMP, make sure that all opeyatparameters afating 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 soft element 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|TD|[cD|[DX]|DY|Dw|DS|[KH D[ QD
S o |0
D 5

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

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

X0 @ Binary Float  BIN integer
}—{ INT ‘ D10 ‘ D20 ‘ Give up the data after the decimal dot

<32 bits>

0 (s) (D11, D10) Y (D20
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 mrtemd 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 abandon it, zero flag is ON.
The result is over below datide carry flag is ON.

16 bits operation-32,768~32,767

32 bits operation-2,147,483,648~2,147,483,647

‘ X0
‘ It INT DO D10 «‘

For example, if DO is floating value 130.2, after executing INT, D10 value is integer 130.

484 BCD conkbenaryo[ 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
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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 |0o 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

Source(BCD)  deéstinationBIN)

X0 @
P}—{ BIN ‘ D10 ‘ DO ‘

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

occurg.

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:
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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 cony&cCD]to 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]|TO[CD|DX]DY]| DV ]DS|KH D] QD
S 0 |0 |0O 0 0 |06 |6 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.

144



Description

source (BINY destination (BCD)

X0 =)
P% BCD ‘ DlO‘ DO ‘

This instruction can change the binary value to BCD code.

4-8-6. 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 charactequantity 16 bits, BIN

3. Suitable soft components

Operand System Constant| Module
Word FD ] " | DS | KH ID| QD

O« O«
O« O«

S
D
n

o]

O¢| O¢| O« U,,
O

<
O¢| O¢| O« a
O¢| O¢| O« 8
2
<

O¢| O] O« g

O«
O«

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

Description

(s) n
X0
- ASCI ‘ D100 ‘ D200 ‘ K4 ‘

Transform the source Hex data to ASCII code, and stoté-in Thetransformation chacters
are n.
Will store one ASCII code.
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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 K1 [K2 | K3 [ K4 | K5 [ K6 | K7 [ K8 | K9
D200 down| [C] | [B] | [A] | [O] |[4] |[[3] |[2] |[1] |[8]
D200 up [C]|[B] [[A] [[O] [[4] (3] |[2] |[[]
D201 down [C] |[B] |[A] | O] |[4] |I3] |I[2]
D201 up [C] | [B] |[Al |[O] |[4] |I[3I
D202 down [C] | [B] [[A] |[O] |[4]
D202 up [C] |[B] |[A] |[O]
D203 down [C] | [B] | [A]
D203 up [C] | [B]
D204 down [C]
487 ASCI 1l 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 guantity 16 bits, BIN

3. Suitable soft components

Word

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

S 60|10 [0 0 0 0 |0 0

D 0 0 0 0 |0 0

n 0
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*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DSncludes DS, DHS.

Description
() n
X0
] HEX | D200 | D100 | K4 |
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

ASCII HEX
) Cige Convert n (D) D102 | D101 | D100
D200down | 30H 0 1 oH
D200 up 41H A 5 oAH
D201 down | 42H B 3 Not change to beer
0
D201 up 43H C 2 OABC
D202 down | 31H 1 H
D202 up 32H 2 5 ~oH | ABCL
D203 down | 33H 3 H
D203 up 34H 4 6 - 0AH | BC12H
8 0ABC | 1234H
H
9 - OH | ABCl1H | 2345H

n=k4
p200[oJ1JoJoJoJoJoJrJoJoJaJ1JoJoJoJo]

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

p2o1fof1fofofoJofaJaJoJiJofJsifofof1]o]

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

pioo[oJoJoJoJrJoJaJoJaJoJaJaJaJaJo]o]
o 1A | 8 | <

488 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
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2. Operands

Operands| Function Data Type

S The source data address 16 bits, BIN
D The decode result headdress 16 bits, BIN
n The decoding soft element bit guantity 16 hts, BIN

3. Suitable soft components

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

Description

<When (o) i s bit unit > nO16

10 (s) n
P% DECO ‘ DX0 ‘ M10 ‘ K3 ‘

X1

X2 X0
1[0 [ 1]
//4 : 1\
7654/3210
(o[ o[ 1 [ o[ o]o]o]o]
M17 M16 M15 M14 M13 M12 M11 M10

N = 3, so the decoding object is tlogver three bits in DX0, which a2 ~ X0.

N = 3, o the decoding results need to be expressed b\8dits, 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;vhen X2 ~ X0 is all zero, the value is 0, so M10 is 1 (N4&libe Oth
place).

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

will not be executed.

When n = 16, if the decoding comnub@) 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.
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<When (o) i s word device > noO#4
<o (s) (o) m
P% DECO | Do | DI | K3 |

DO

bitl5 bito

[0JoJoJoJoJoJoJoJo]oJo]o[0[t[1]0]

Ignore high8-bit, all to 4 2 1
_Abe0 N

15 14 1312 11 10 9 8 7 6
[oJoJofoJo]oJo]o]o]1
bit15 D1 bit0

The low nbit (nU 4) of the source address is decoded tdahget address. Whenth 3, the

high 8bit of the target turns to 0.

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

executed.

N = 3, so the decoding object in DO is Hii20, and the maximum value it negsents is 4 + 2

+1=7.

N = 3, so in D1, 2= 8 bits are needed to represent the decoding result, that is, bit7 ~ bit0.

When bit2 and ibl are both 1 ashbitO are 0, the value is 4+2=6, so bit6 ih i® ON.

< is word soft componérr nU 4

o () (o) n
P}—{DECODOD1K4

bit15 Do bito

(ofofofofofofofojojojojof1fof1]1]
8 4 2 1
%/—/

15 14 13 12 11m 1 0

(ofojofofs]ofofofofofofofoofo]o]
bit15 D1 bito

The low nrbit (n U 4) of the source address is decottethe target address. \&thnU 3, the

high 8bit of the target turns to O.

If n =0, the instruédbn 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, btl and bitO are all 1 and bit2 is 0, the numeriale is 8+2+1=11, so bitll in

D1 is ON.
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489 High bit coding [ ENCO]

1. Sunmary

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 [ | |co [DX [DY [DwV DS | KH ID | QD
S o |o [0 o 0 0 0 0
D o o o o o o
n 0
Bit Operand System
X |y [M]s T C | Dnm
S o |o [& |o 0 0

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

Description
<When (s) is bit device > nO16
) n
X0
P% ENCO ‘ M10 ‘ D10 K3 ‘
M17 M16 M15 M14 MI13 M12 M1l MI10
Lol ofofof 1] of 1] o]
7 6 5 4 3 2 1 0
\ Ignore the 1 of M11
D10 42271
oloJoflo]ofo]o]ofo]ofo]o]o]o]1]1]
hit15 bit0
All to be 0
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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 elemi&npointnumber is 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, which abét2 ~ bitO.

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

<When (s) is word devicen O 4

” (s) (o) n
P% ENCO‘ DO ‘ D1 ‘ K3

bit15 DO bit0
(oJ1fof1]of1fof1fofof1ifofof1]of0]
- /7 6 5 43 2 1 0

High 8bit are
ignored Ignore the 1 obit 2
D1 4 271
(ofofofofofofofofofofofofoft]o]1]
|bit15 | bit0
All'to be O

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 cadjng is
unchanged.

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

When n=3, he encoding object had 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 Bof, bit2 is ignored, and bit5 is codit2-bit0 represent 5
bit2 and bit0 are 1.

< (s) is word soft component rU 4

y o n
%}—{ ENCO ‘ DO ‘ D1 ‘ K4 ‘
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bit15 DO bit0
(ofzfofafofrfofsfofofrfofofs]ofo]

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
[ofofofojofofofofofofofof1[1[1]0]
|bit15 | bit0
All to be 0

If the number of bits in the source address is 1, theildavis ignored, and if the source
address is 0, the instruction will not be executed.

When the driver input is OFF, the instruction is not executed and the coding output is
unchanged.

N = 4, the encoded object has=216 bits, that is, bitl5 ~ bit0 in DThe 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 Idts 1, and encoding bit14, bitdt0
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 || |[co [DX [ DY | D™ DS | KH D | OD

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 C 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.
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M includes M, HM, SM; S includes S, HS; T includes T and HT; C includes E@nd

Description

<if (s)is bit device > nO16
‘o ) :
P% ENCOL‘ M10 ‘ Dlo‘ K3 ‘

mM1i7 M16 M15 M14 M13 M12 M11 M10

[of 1 Jofof]of] 1] o] o]
7 6 5 4 3 2 1 0
\ lanore the 1 of M16
D10 472 1
ofofo]oJofofo]o]o]o]ofofo]o]1]o]
bit15 bit0
All'to be 0

If the number of bits in the source address is 1, thelfitghide 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 instruédn is a bit element, its poiig 2 * 16 =
65536.

N = 3, the encoded object has=28 bits, which aré117 ~ M10, and the ewndling results are
stored in thdower three bits of D10, which ab#2 ~ bitO.

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

<if (s)is word device> nO4

N ® :
P% ENCOL‘ DO ‘ D1 ‘ K3 ‘

bit15 DO bit0
(oJ1fof1]of1fofaif1]ojof1]ofofof0]
N /7 6 5 4 3 2 1 0

High'8-bit is Ignore the 1 of b7
ignored
D1 4 2 1
[0foJofofoJofofoofofojofof1]o]0]
|bit15 | bit0
All'to beO
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If multiple bits in the source address is 1, the high bit sidghmred, 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.

The encoding object had 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 bit7 and bit4 in DO are both 1, bit7 is ignored and bit4 is coded. Bit 2 is 1 when bit2
bitO is expressed as 4.

< (s) is word soft component pU 4

. o n
PH—{ ENCOL ‘ DO ‘ D1 ‘ K4 ‘

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

Ignorethe 1 inbit14,
bit12, bit10, bit8

D1 8 4 2
(ofofoJofofofofofofofofofofs]o]f1]
|bit15 | bit0

All to be 0

If multiple bits in the source address is 1, the Hgtside 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 objelas 2 = 16 bits, that is, bit15 ~ bit0 in DO. 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 withidGas

5, bit2 and bit0 as 1.

4811 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
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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| D | CD | DX] DY | DV | DS | KH D | OD

S 0|06 |0 0 6 |6 |0o 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; DSncludes DS, DHS.

Description

Source BIN) Y target GRY)

o &)
}—{ GRY ‘ D10 ‘ D100 ‘

b15 D10 b0

[oJoJoJoJoJ1]ofof1[of1]ofoJo[1]1] Each bit of D10 will XOR with the bit on
H its left side As the related gray code, the

left bit will not change (the left bit is 0);
[o]oJoJoJoJafrfofaf1fafafofo]1]o0] thetransformation result is stored in
b15 D100 b0 D100

Transform the binary value to gray code.
GRY has 32 bits mode DGRY, which can transform 32 bits gray code.
@ Range is 032,767(16 bits instruction); 02,147,483,6432 bits instruction).

4812 Gr ay tcodei naty [ GBI N

1. Summary
Transform hegray 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

155



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| D | CD|DX] DY | DV | DS | KH D | QD

S 0|06 |0 0 6 |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 (GRY) target (BIN)

g o
P}—{ GBIN ‘ D10 ‘DlOO

b15 D10 b0
[ofofojofofafsfofs]afs]afofof1]o]

J

[ofofojofofsfofofz]ofs]ofofofz]1]
b15 D100 bo

Transform the gray code to binary value.

From the left second bit of D10, XOR
each bit with the value after decoding
as the bit value after decoding (the lef
bit will not change). The
transformation value will be stored in
D100.

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

4-9 Fl oanu migp@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
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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

49-T FI| o ama@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 elemenaddress need compare 32 bits, BIN
D Compare result bit
3. Suitable soft components
Operand System Constant| Module
Word D|[PM|T|[co|Dbx]|DY|DV|DS|KH ID [ QD
S1 0 (6 6 |6 |06 [0 |56
S2 o0 (6 6 |6 |o o |5
Operand System
Bit X|Y[M]|S|T|C|[Dnm
D 016 |6

*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
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CONONC

HXOH% ECMP ‘ D10 ‘ D20 ‘ MO ‘
MO
— (D11,D10) > (D21<D20)
Binary Floating Binary Floating
| ML (D11,D10) = (D21<D20)
Binary Floating Binary Floating
HWH (D11,D10) < (D21<D20)
T Binary Floating Binary Floating

When X0 is OFF, even ECMP do
status before X0 is OFF.

The instruction will compare the two source data S13hdrhe result is stored in three bits
from D.
If a constant K or H used as source data, theeviglgonverted to floating value.

X0
ECMP ‘ K500 ‘ D100 ‘ M10 ‘

(K500) : (D103,D10QY M1 0, M11, M12
Binary converts Binarfloating
to floating

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

4-9-2 F|l oaZgone Co[mpAaCR]

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 Upper limit of compare data 32 bits, BIN
S3 Lower limit of compare data 32 bits, BIN
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[D | The compare result soft element address | bit

3. Suitable soft components

Operand System Constant| Module

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

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

D 0|0 [0

*Notes: D includes D, HD; TD includes TBITD; 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 | p1o | D20 | Do | M3 |
NP (D1,D0) < (D11, D10) ON
i Binary FIoating Binary quating
—f— (D11, D10) O (D1,D0) O D21,D20) ON
M5 Binary Floating  Binary Floating Binary Floating
I (D1,D0) > (D21, D20) ON
T Binary Floating  Binary Floating

When XO i s OFF, e \M8~M>5 \iilZkEep
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 stiag from D.
Constant K and H will transform to binary floating value when they are source data.

X0
PH—{ EZCP ‘ K10 ‘K2800‘ D5 ‘ MO ‘

(K10) : [D6,D5] : (K2800 Y , \MLOM2
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 Fl ¢ asgdidt [ 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|[FPM|TD|[co|DX|DY|DM|DS|KH ID [ QD
S1 B 6 |0 |6 [o6 |6
S2 0 (6 6 [0 |0 [o6 |6
D 5 o |8 [@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 & @

X0
—H—{ EADD ‘ D10 ‘ D20 ‘ D50 ‘

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

The two binary floating source data do addition operation, the result will be stored in target
address.

If a constant K or H used as source data, the value is converted to floating point before the
addition operation

X1
P}—{ EADD ‘ D100 ‘K1234‘ D110 ‘

(K12349 +  (©101,D100)Y (D111,D110)

Binary converts to Floating  Binary Floating  Binary Floating



The source data and result address can be the same. Please note that when X0 is ON, the
instruction will beexecuted in every scanning period.

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

4-9-4 FI| 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|[F|TD|CD|DX|DY|DM|DS|KH ID [ QD
S1 B 6 |6 |0 [0 |5
S2 0|6 6 |6 |8 [o |56
D 0 o |8 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, D2 (QD51,D59)
Binary Floating Binary Floating Binary Floating

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

X1
PH—{ 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 mdterth€d 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.

495 F| ¢ anut iipcla { EMUL ]

1. Summary
Floaing Multiply [EMUL]
16 bits - 32bits 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|[F|TD|CD|DX|DY|DM|DS|KH ID [ QD
S1 B 6 |6 |6 [o6 |6
S2 0|6 6 |6 |6 [o |56
D 0 o |8 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 - OC

‘ D10 ‘ D20 ‘ D50 ‘

(D11, D10) x (D21,D20) Y (D51,D50)
Binary Floating Binary Floating Binafjoating



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, theevisl converted to floating point before the
multiplication operation.

X1
PH—{ 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.
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496 Fl ¢ aliivs 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 dataddress 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|[F|TD|CD|DX|DY|DM|DS|KH ID [ QD
S1 B 6 |6 |8 |0 |58
S2 0 (6 6 |6 |d8 [o |56
D 0 o |d @

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

Description
B ® ®
— EDIV ‘ 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 flaztinggfore the
division operation.

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 wileb®r. The instruction will not work.
Note: theoperandvalue must be floatg numbers, otherwise the result will be error.
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497 Fl 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 Theresult address 32 bits, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|P|TD|CcO|DX|DY|DM|DS | KH ID [ QD
S 0 (6 6 |6 |0 [0 |58
D 5 o |6 [@o

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

Description
X0 : . (D11,D10) Y (D21,D20)
— ESQOR ‘ D10 ‘ D20 ‘
Binary Floating Binary Floating

A square root is perforndeon the floating pointalueS; the result is stored in D
If a constant K or H used as source data, the value is convertedttndlpoint 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 source data is positive will the operation be effective. If S is negative then an
error occurs and error flag SM409 is set ON,
Note: theoperandvalue must be floatg numbers, otherwise the result will be error.
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498 Si f &1 N]J

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 The soft 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|rD| ™| co|DX|DY| DM | DS | KH D | QD
S 0 (6 6 |6 |0 [0 |58
D 5 o |6 [@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
” ®
— 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 T D50 ] RAD value (angle " / ) 8 0
Assign the binary floating value

I 561 | oo ] SIN value
Binary Floating

Note: theoperandvalue must be floatg numbers, otherwise the result will be error.
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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|P|TD|CcO|DX|DY|DM|DS | KH ID [ QD
S 0 (6 6 |6 |0 [0 |58
D 5 o |6 [@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
- ®
— 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 (angla " :I) 80
[ bs1 [ pso | . . .
Assign the binary floating value
COS value

Binary Floating

|D61|D60|

Note: Before the instruction is executed, the data iarpater S must be floatimpmber;
otherwise, the execution result wik lvrong.
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4-9-10TAN [ 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|Cco|DX|DY|DM|DS|KH ID [ QD
S 0 (6 6 |6 |0 [0 |58
D 5 o |6 0o

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

Description

HQ ]

(D51, D50)
Binary Floating

OO

D50 ‘ D60 ‘

RAD Y
Binary Floating

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

@|D51|D50|

RADvalue (angle” / )8 0
Assign the binary floating value
TAN value

Binary Floating

|D61|D60|

Note: Before the instruction is executed, the data iarpater S must be floatimpmber;
otherwise, the execution result will be wrong.
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4911 ASI N [ ASI N]J

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|Cco|DX|DY|DM|DS|KH ID [ QD
S 0 (6 6 |6 |d8 [o |56
D 0 o |d o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSE8D;
DM includes DM, DHM; DS includes DS, DHS.

Description

H’ ASIN e

D50 ‘ D60 ‘

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

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

(s) Coe T s ASIN value
Binary Floating

RAD value (angle” / )8 0

o Ber T s ] Assign the binary floating
value

Note: Before the instruction is executed, the daaameter S must be floatimpmber;
otherwise, the execution result will be wrong.
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4912 ACOS [ ACOS]

1. Summary
ACOS [ACOS
16 bits - 32 bits ACOS
Execution Normally ON/OFF, Suitable XD, XL
condition rising/falling edge Models
Hardware Software -
requirement requirement
2. Operands
Operands| Function Data Type
S Soft element address need to do arccos 32 bits, BIN
D Result address 32 bits, BIN

3. Suitable soft components

Operand System Constant| Module
Word D|m|m™|co|bx|by | bV | DS | KH D] QD

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

D 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

- =) ..
ACOS ‘ D50 ‘ D60 ‘ (D51,D50)A COS (W61,D60)RAD
Binary Floating Binary Floating

Calculate the arcos value(radian), save the result in the target address

(s) [Cosr T os0 ] ACOS value
Binary Floating

RAD value (angle” / )80
(o) [t T peo ] Assign the binary floating value

Note: Before the instruction is executed, the data iampater S must be floatimumber;
otherwise, the execution result will be wrong.
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49-13ATAN [ 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 Resultaddress 32 bit, BIN
3. Suitable soft components
Operand System Constant| Module
Word D|P|TD|CcO|DX|DY|DM|DS | KH ID [ QD
S 0 (6 6 |6 |0 [0 |58
D 5 o |6 [@o

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

Description
X0 @ (D51,D50)ATAN Y (RBB 1, D6
- ATAN | D50 | D60 | . . .
Binary Floating Binary Floating

Calculate the arctan value ( radian), savediselt in the target address

@ I D51 I D50 I 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.
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4-TORTC 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 B or in the PLC program.

4-1 e’ Read Itohcek cdat a [ 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
FD|TD'| CDO | DX | DY [ DM | DS | KH D | QD

Word

O(Q

D

*Notes: Dincludes 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 idataedévices
specified by the head address D.
Read PLCO6s real time clock according to

Readthe special data registé8D013~-5D019).
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Unit Item Clock data Unit Item

%’ SD018 | Year 0-99 — > DO Year
8. | SD017 | Month 1-12 — D1 | Month

%’- g SD016 | Date 1-31 —> D2 Date

g—% SD015 | Hour 0-23 — D3 Hour
2 G | SD014 | Minute 0-59 — | D4 | Minute
g SD013 | Second 0-59 — D5 | Second

o) SD019 | Week | 0 (Sun.)6 (Sat.) —> 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. The value can be transformed to
decimal format by BIN instruction. After reading the RTC by TRD instruction, the value wi
show in decimal format.

After reading the RTC by TRD, the value becomes decimal value.

after executing TRD instruction, DO to D6 are occupied.

4-1@® Write Clock Data [ TWR]

1. Instruction Summary
Write the clock data:

Write clock data [TWR
16 bis - 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 [ | |[cD [DX [DY [DV DS | KH D | QD
D o o o 0 o o o

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

Description
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H‘Hw?

Write the RTC value to the PLC.

Write

t he

Bumas »20|2 Jo} ereq

set

cl ock
In orderto write real time clock, please set the 7 registers value from DO to D6.

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.j6 (Sat) —

dat a

i nto

PLCOs

Unit Iltem

SD018 | Year w
®

SD017 | Month o.
o

SDO016 Date :g;" §
SDO15 | Hour | o =
83

SD014 | Minute o
D

SD013 | Second gh
SD019 | Week na

real

After executing TWR instruction, the time in real time clock will immediately change to be
the new time. It is a good idea to set the time few minutes late as the current time, and then
drive the instruction when the real time reaches this value.
Note:when chosing secret download prograadvance moda 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 wiiitéo the current time.the PC will auterite

the current time to the PLC.

- PLC Status
. 1.9y cpuDetail
.80] BD Details
Yoo Expansion Details

...{ Scan Cyde
.39 Clock Details
... 3 Error Details

418 Clock 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 -
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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 softcomponent 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 stem Constant | Module
Word D || |CDO |DX |DY | DM | DS | KH D | QD

S1 0 |0 0 o] o] 0 0

S2 0 0 0 0 0 0 0

S3 0 0 0 0 0 0 0

4 0 |0 o] o] o] o] 0
Bit Operand System

X Y M S |T | C [ Dnm
D o] 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|

B & ® = @)
D30 MO

TCMP D20 D21 D22

MO
——{ D20 | D21 [ D22 |[>[ D30 ] D31 | D32 ]

M1
—— D20 | D21 | D22 |=[ D30 | D31 ] D32

M2
——{ D20 | D21 | D22 ]<[ D30 | D31 [ D32 ]

Even X0=OFFto stop instruction TCMPMO~M2 still keep the
state before X0 becon@FF.

TRD will read the present clock information 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, §8ear, month, day). Whefl, S2, S3 ifarger than S4 clogkvO is ON.
WhenS1, S2, S3 is equal to S4 clo¢kl is ON WhenS1, S2, S3 is smaller than S4 clpck
M2 is ON.

175




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 1,6,201620=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 clocis 15:32:49 7,30,2014 Wednesday. So D30£131,=7, D32=3Q D33=15
D34=32 D35=49 D36=3 If the setting time is 15:32:4820=15 D21=32 D22=49 so
Y1=ON.If the setting time is 17:32:4®20=17 D21=32 D22=49 so YO=ON.If the setting
time is 2:325, D20=2 D21=32 D22=5 soY2=0ON.
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5 HI

GH SPEED COUNTER

This chapter will introduck i g h

wiring method, read/write HSC value, reset etc.

Instructions List for HSC

speed counterdés functions,

Ll @Hiey Function Instruction Chapter

name

HSC read/write

DMOV HSC read —+—{pmov Trsco] oo | 561

DMOV | HSC write |—+—{ DMov [ Dagon [Hsco ] 5-6-2

No 24-segments single

CNT ohase |—<|—| CNT [HsCo | K1000 | 5.7-1

CNT_AB | No 24segments AB phaseg }—H—| CHT_AB | HiCO | K100 | 5-7-2

CNT 24-segments single phase }—“—| CHT | HiCO | E1000 | Lo | 5-7-3

CNT_AB | 24-segments AB phase | |—+{CNT_aB [HSCo [Klo0[D0]| | 574

RST HSC reset [ 58
5I Functions Summary

XD, XL series PLC has HSC (Higp&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 réddh. 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 selectspeigt counter.
(3) The XD1/XL1 seriesaks not support highpeed counting.

177

( H

nc



Count input

Sensor %

Rotary encoder

O)

DD T

5-2 HSC Mode

XD, XL series high speed counter has two working mode: increasing mode and AB phase

mode.

Increasing Mode

Under this

mod e, the count

v al

. 1 —
count mput
0 _

counter'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 mingitiplication, we have -time frequeng and 4time

frequency but the default count mode idithe mode.

1-time frequency and-ime frequency modes are shown below:

1-time Frequency
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Aphase 1—

input 0—
B phase 1 AN S NS S B T B
- f A
input 0 LA—V_A—‘LA—V 'Y A\LA VJ \LAL L
- 10
9 19
8 8
] 17
52 g 5
a7 4
3 ikl
Counter 20— 2
current 1 1
value o | L0
4-time Frequency
Aphase 1 — R o o
o+ 0~ —HILOHLIL L
B phas 1| — i +§L L Wftﬁ EEERS
o 0— =1 HR R L R
L HOH 3
I i !
il U
Counter currel H |
value 0— —ttte S
15 10 15 20 20 15 10 S 1

53 HSC Range

HSCOs ¢ ou mRfl147483,6M8 e2,14%5483,647. If the count vawverflows this
range, then overflow or undew appears;

Overflow means the count value jumps frov@,147,483,647 te2,147,483,648, then continue
couning; underflowmeans the countalue jumps from2,147,483,648 to +2,147,483,647
then continueountng.
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54 HSC | nput Wiring

For the counterds pul se i npumodevanddountgr, t hi ngs d
model; several typical input wirindjagramsare shown below: (tak€D3-60 HSCOas the
example):

Increasing mode(counter HSCO)

Pulse input
[ o[l[o[o]o]
lolo]o]lo]oO]
‘ CO‘M‘ X‘l \ x‘s \ x‘5

AB phase modgcounter HSCO)
A phase input
( B phase input

55 HSC ports assignment
XD series PLC HSC channels list:

HSC channel
PLC model Incremental| AB phase mode
mode

XD1 16/32
XD2/XD3 | 16/24/32/48/60
XD5 16/24/32/48/60
24T4/32T4/48T4/60T4
48D4T4
48T6/60T6
60T10
XDM 24T4/32T4/48T4/60T4
60T10
XDC 24/32/48/60
XD5E 24/30/48/60
30T4
60T4
60T6
60T10

oc»-b-boo-ho-bomoo-hooooo
ocn.b.boo.bo.bomoo.booooo
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HSC channel
PLC model Incremental| AB phase mode
mode
XDME 30T4/60T4 4 4
60T10 10 10
XDH 60T4 4 4
XL1 16 0 0
XL3 16/32 3 3
XL5 16/32 3 3
32T4 4 4
XL5E 16/32 3 3
32T4 4 4
XL5E 64T6 6 6
XLME 32T4 4 4
Each | etterds Meaning:
U A B z
Pulse input A phase input B phase input Z phase pulse catching

X can use as normal input terminals whieere are ndiigh speegulsesnput. In the
following table,Frequencydoubling2 means 2Zrequencydoubling; 4 means #fequency
doubling 2/4 means 2 and 4 frequeragyubling

Note: Z phase signabunting function is in developping.

XD2-16

Increasing mode

AB phase mode

HSCO

HSC2

HSC4

HSC6

HSC8|HSC1(HSC1Z HSCO

HSC2

HSC4

HSC6 | HSC8

Max

frequency 10K

10K | 10K

5K

5K

5K

Frequency
doubling

2/4

2/4

2/4

Counter
interruption

X000

X001

X002

N|m|> O

X003

X004

X005

N|o (>

X006

X007

X010

N|o|>

XD2-24/32 XD3-16/2482, XL3-16/32

Increasing mode

AB phase mode

HSCO

HSC2| HSC4

HSC6

HSC8|HSC1(HSC14 HSCO

HSC2

HSC4

HSC6| HSC8

Max

80K
frequency

10K | 10K

50K

5K

5K

Frequency
doubling

2/4

2/4

2/4

Counter
interruption

X000

X001

X002

N[> O

X003
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X004 B
X005 Z
X006 U
X007
X010
X011

N|m|>

XD2-48/60, XD348/60, XD516/24/32/48/60, XD5R4/30/48/60, XL516/32, XL5E16/32
Increasing mode AB phase mode
HSCO | HSC2| HSC4| HSC6| HSC8|HSC1(HSC14 HSCO | HSC2| HSC4 |HSC6| HSC8

80K | 80K | 10K 50K | 50K 5K

Max
frequency
Frequency
doubling
Counter
interruption
X000
X001
X002
X003 U
X004
X005
X006 U A
X007 B
X010 Y4

214 214 214

N[>

N||>

XD5-24T4/32T4/48T4/60T4, XDMATA4/32T4/60T4/60T4L, XD24/32/48/60T
XD5E-30T4/60T4, XDME30T4/60T4, XL532T4, XL5E32T4,XLME-32T4
Increasing mode AB phase mode
HSCO | HSC2| HSC4| HSC6| HSC8| HSC10| HSCO0 | HSC2| HSC4| HSC6| HSC8| HSC10

Max 80K | 80K | 80K 50K | 50K | 50K
frequency 8K 5K
Frequency
doubling
Counter
interruption
X000
X001
X002
X003 )
X004
X005
X006 U
X007
X010
X011 U
X012
X013

2/4 214 | 2/4 | 2/4

N|m|>| O

N|m|>

N|o| >

N|o|>
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XD5-48D4T4
Increasing mode AB phase mode
HSC|HSC|HSC|HSC|HSC|HSC1{HSC1HSC1HSC|HSC|HSC|HSC|HSC|HSC1{HSC1HSC1
0| 2| 4|6 |8 0 2 4 0| 2| 4|6 |38 0 2 4

IM|1IM | 1M | 1M |80K| 80K | 80K | 80K | 1M | 1M | 1M | 1M | 50K | 50K | 50K | 50K

Max

frequency
Frequency
doubling
Counter
interruptio| & a a a a a a a a a a a a a a a
n

214|214 | 2/4| 2/4 | 214 214 | 2/4 | 2/4

X0+ U+ A+
X0- U- A-
X1+ B+
X1- B-
X2
X3+ U+ A+
X3- U- A-
X4+ B+
X4- B-
X5
X6+ U+ A+
X6- U- A-
X7+ B+
X7- B-
X10
X11+ U+ A+
X11- U- A-
X12+ B+
X12- B-
X13
X14 U A
X15 B
X16
X17 U A
X20 B
X21
X22 U A
X23 B
X24
X25 U A
X26 B
X27

XDH-60T4E
Increasing mode AB phase mode
HSCOHSCZHSC4HSCHHSCEHSC1(0 HSCOHSCIHSC4HSCHHSCHHSC(

Max 200K |200K|200K|200K 100K [100K|100K|100K
frequency

Frequency
doubling 214 | 2/4 | 2/4 | 2/4

Counter x ~ ~ ~
interruption

X000 U
X001
X002
X003 U
X004
X005
X006 U A
X007 B
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X010

X011

X012

X013

N || >

XD5-48T6/60T6 XD5E-60T6, XL5E-64T6

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

214 214

214 | 2/4 | 2/4

214

Counter
interruption

S

X000

X001

X002

N|m|>| O

X003

X004

X005

N||>

X006

X007

X010

N|o|>

X011

X012

X013

N|o|>

X014

X015

X016

N|o|>

X017

X020

X021

N>

XD5-60T10, XDM-60T10, XDSE-60T10, XDME -60T10

Increasing mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSCA1(

HSC12

HSCl4

HSCLl6 HSCL18 |[HSC20

HSC22

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
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X021

X022

X023

X024

X025

X026

X027

X030

X031

X032

X033

X034

XD5-60T10, XDM-60T10, XDSE-60T10, XDME -60T10

AB phase mode

HSCO | HSC2

HSC4

HSC6

HSC8

HSC1(

HSC17

HSCl14

HSC16

HSC18

HSC20

HSC22

Max
frequency

50K

50K

50K

50K

50K

50K

50K

50K

50K

50K

Frequency
doubling

2/4

2/4

214

214

214

214

214

214

214

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|m|>

X011

X012

X013

N|o|>

X014

X015

X016

N|o| >

X017

X020

X021

N | |>

X022

X023

X024

N|o|>

X025

X026

X027

N||>

X030

X031

X032

N|o|>

X033

X034

X035

N|o| >
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56 AB

For AB phase countinghe frequencyloublingcan be set ispecial FLASH data registers
SFD321, SFD322, SFD323SFD330 when the value is 2, it isfPequencydoubling, 4 is 4

phase coundowlgbem@igm@ncy

frequencydoubling

Register . . .
. Function Setting value Meaning
2 2 frequency
HSCOfrequency doubling
SFD320 doubling 4 4 frequency
doubling
2 2ﬁequ¢ncy
SED321 HSCZﬂequency doubling
doubling 4 frequency
4 .
doubling
2 2 frequency
HSC4frequency doubling
SFD322 doubling 4 frequency
4 ,
doubling
2 2ﬂequ¢ncy
SED323 HSCQﬁequency doubling
doubling 4 4 frequency
doubling
> 2 frequency
SED324 HSCSﬂequency doubling
doubling 4 frequency
4 \
doubling
2 2 frequency
SED325 I4SC10ﬂequency 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 I48C16ﬂequency doubling
doubling 4 frequency
4 .
doubling
> 2 frequency
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) in order to make the new configuration
effective!
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57 HSC i nstruction

This sectiorintroduces the usage of singlaase higkspeed counting instruction (CNT), AB
phase higkspeed counting instruction (CNT_AB), reset of hggeed counting, reading and
writing of high-speed counting.

57-I Single phase HSC [ CNT]
Instruction Summary
Single phase HSC instruction.

Single phase HSC [CI\]T
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 codéEg. HSCO) 32 bits, BIN
D Speify the compare value (Eg. K100, DO) 32 bits, BIN

Suitable Soft Components

Operand System Constant| Module
word D]/ [co|[px|by|pm]|Ds | KH D] QD

S1 Only can be HSC

S2 o [ [ [ [ [ [ [» [ ]

*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%DO D20 |

T When Mh,i HSCO wiogumals iXr0 singloenppah esspectet@ed évi g h
counting value with the valsye edetcoiumtr engi svtad

equal to the set val ue, HSCO coi l is set
acumuliant eHISCDO (dJdoubl e words

T | f the driving condition MO is not di sconnec:H
counting, and the counting value in HSCDO

T Ifhe driving dd srcdintniecrnt edQ HSCOndvitdthe remanti ro

value in HSCDO will remain unchanged.
f During the countdingc pmmeectsesd afdtMOe nmwatbt tied

HSCDO will continue toiagcuvumbluate after the
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T I'n the counting pro@2édsshainffeshansget hienguvaleuwme
is less than the new setting value, then the

57-2 ABphase HSC [ CNT_AB]
Instruction Summary
AB phase HSC instruction.

AB phase HSC [CNT_AB]
16 bits Instruction | - 32 bitsinstruction 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 codéEg. 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 | KH D] QD

S1 Only can be HSC

S2 o [ [ [ [ [ [ [» [ ]

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

FUNCTIONS AND ACTIONS

MO (sL) (s2)
H H CNT AB \ HSCO \ D20 \

T When MO is on,, HXSICOs icgoiuanld esi mMiddAlR, c-omeades

counting value with the valsye edetcoiumtr engi svtad

equal to the set val ue, HSCO coi l is set
accumul ated in HSCDO (doubl e words).

T I f tvhiengdrciondi ti on MO is not di sconnected,
counting, and the counting value in HSCDO

T | f the driving condition MO is disconnected,
val ue i n rHe&SCaDiOn wvirndhanged.

f During the counting process, i f MO is discon
HSCDO will 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
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5-7-3 . HSC reset [ RST]
The reset mode of higépeed counter is software reset mode.

MO
I CNT | HSCO | K12000

M1
f— RST | HSCO

As shown above, when MO is ON, HSCO begins to count tlee jpyput of X0 port; when M1
changes fronOFF to ON HSCO is reset, and thew value in HSCDO (double wordis
cleared.

574 Read HSC valJl 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|m[co|bpx|by[bm]|Ds | KH ID [ QD

S Only can be HSC

D o | [ [ T [T T | [ ]

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

FUNCTIONS AND ACTIONS

(s)
}—H—{ DMOV ‘ HSCO‘ D10 ‘

When the trigger condition is established, the fsghed count value the accumulative
register HSCDO (double wasdcorresponding to HSCO of the higpeed counter is read into
the data register D10 (double weyd
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High-speedcounter can not directly participate in any application instructions or data
comparison instructian(such as DMUL, LD > etc.) except DMOV, but can only be carried
out after reading and writing into other registers.

As high speed counter is double words counter, so it must tisie iB2truction DMOV.
DMOV often uses together with high speed counter.

Program example:

SMO
| } CNT_AB ‘ HSCO‘ K999999999%
L{ DMOV ‘ HSCO‘ D10 %
SMO
| } CNT_AB ‘ HSCZ‘ K999999999F
L{ DMOV ‘ HSCZ‘ D20 %
D10 K1000 Y0
IDé | = s -
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 hits, 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 TBITD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
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FUNCTIONS AND ACTIONS

MO &S
}—|1|—| DMOY | D0 | HaCo |

When the trigger condition is establish&tie value in the doubleord data register D20 is
written into the accumulativeegister HSCDO (double/ord) corresponding to the HSCO of
the highspeed counter, and the original data is replaced.

High-speed counter can not directly participate in any application instructions or data
comparison instructions (such as DMUL, LD > etagept DMOV, but can only be carried
out after reading and writing into other registers.

As high speed counter is double words counter, so it must tigie iB&truction DMOV.
DMOV often uses together with high speed counter.

576 Thei fference between HSC and nor mal cou

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 countieteid 4.

The highspeed countdrigger conditiormust be in the normigl closed state whetounting,
which is equivalent to the higlumber counter being activated, but the value of the-high
number counter does not change. Only when the correspondingadxsignal input terminal
receives the signal, the higtumber counter counts. If the external signal input terminal has
signal input and its trigger condition is not closed, thedmigimber counter will not count.

The difference is shown in the followitigble:

Countertype Instructionformat Function
Normal MO Count the OFF to ON times of MO, when
counter }—‘ H CNT ‘ 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 H — ONT | Hsco | k2000 | | ygep s ON, MO should be always ON
when counting.
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58 HSC Exampl e

The followingtakes XD360 as an example to show the programming method of HSC.

Single-phaseincremental mode

MO
| CNT | HSCD | K2000
M1

—m— RST | HSCD

When the M0 is ON, HSCO oats the rising edge of the OFF®@N of the input X0 port at
high speed.
When M1 rising edge comes, restCO highspeed counter ardSCDO (double word).

SMO
|} CNT HSCO K 88388888
L4 DMOV HSCO DO

M1

i RST HSCO
DO D2

D | ( vo)

Since the higtspeed ount value is 3it, the

DO D2 DO D4 instructions here are all 31t instructions.
Do | D | ( Y1 ) .

el = Such asDMOV' DLD, , DLD#
DO D4

IDa | ( vy2)

T When iSsMOon, HSCO couphas&XO0i por,é néehmevaasileniggdidreg

i K888888, amidgpead scaohmrt i ng -woarldu)e itno rDeOa | ( dtoiunibe
T When DO (double words) i 0 liessON,hawhe2 DA o@ud

words) i d aeqguwal tthanorD2l ¢édsubhanwbadadédoahbte
ON. when DOs()dosblguawdrdo or | arger than D4
T When M1 rising edge is coming, reset HSCO
T As the high speed counter is double words
DLD < add DLD
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AB phase input mode

M8
|| CNT_AB | HSCO | K999999
SMO
X DMOV HSCO DO
DO K3000
D | ( v2)
M9
i RST HSCO
T When M8 is ON, HSCO starts to count. The sig
phase).

f When SMO is ON, the value in HSCDO (double w
(doubl @ nwd iedng )

T When the present counting value is over 3000,

T When the rising edge of M9 is coming, reset F

{l RST HSCO

I | LCNT_AB HSCO | K883888888

DMOV HSCO DO

DO KO DO I$100

—1Da | D, | ( yo)
Since the higfspeed count value is 3ft, the
DO K100 DO K200 . . . .
{DG } {D‘ } ( Y1 ) instructions here are all 34t instructions.
Such asDMOV' DLD, , DLD{
DO K200 p
—Da | (v2)
T When the rising edge of the original forward
of each scanning cycl e, HSCO is reset and the
T When <coi l SMO is ont XGCantAeRilmimpa £ e Tnnaed e
setting value of counting isng88a8BAB. i At HSIE®
(doubl)d swomrdg ten injoi DOr édbubl mewor ds
1T When the counting waliuse g rne aix0ee (s dtohuialinlaeK O darOhdd, |
out put coil YO is ON; when st hiescouadti g tvkad u e
to K100 and |l ess than K200, the output coi l Y

(doublge iworgireater thamhpat eq@uadl YRoiIi K2OO, t he
T Since ®shpeeHiglbunter ciossinaedoabttarnwomdsuse the
woraesmparsdtsromc tiin@amdDIDRD < for comparison.
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57 HSC interruption

57T Function overview and panel configurat:.

For XD/XL series PLC, some higépeed counters (referring to the higeed counting input
portallocation table of chapterBof 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 siitere must be interrupt maakd interrupt program
corresponding to N segment. The interruption madksesponding to each higipesd

counter are shown in chap®-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 pafitase clicklm 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
[] Opposite Absolute [ Circulate [] cam
Config Value
Compare Value: | 99939939 El Section Mum: |3 El

Section Num Value
Segment] Count Hum: EO0
Segment? Count Hum: 20000
Segmentd Count Hum: 0000

Read FomPLC | | Wite ToPLC | |  OK | | Cancel

In this panel, we can configure the parameters related teshagtcount interruptionTake
the settings in above figure as an example to explain each parameter function.
Parameter Function

single phase 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 Countinmn AB phase
mode
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High Speed C HSCD w

HSCO~HSC1882-
bit”

High-speed counter number
corresponding thigh-speed input
port

Compare Value: |D500

Free to specify

HSCO isON when the count value is
equal to the value in the register.

Compare Value: 99999939 =

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

[ ] Opposite Absolute

Relative

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.

Intemupt Address: HD100

Free to specify

The set values of 108gments 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¢.

[] Girculate [] Cam

Interruptioncycle

It must be used in relative made
When all interrupts are ovdrigh-
speed counting interrupts can still by
generated circularly.

CAM

It must beusedin absolute mode.
When the couiiig value equals any
set value, interruption occurs.

L3

Section Num: 3

1~100optional

If set to 3, it meanexecutehree
high-speed countinfterrupts

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 paramepessesee the following chapters.
After writing to the PLC and clicking "OK", the higépeed count interrupt instruction
configuration is completed, as showrtle following figure:
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59-2 Singl el Opheagsree n{ CNI C

Summarization

Single phase

108egment 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 thel00-segment séing value 32 bits, BIN

Suitable soft components

Word

Operand System Constant| Module
D|m|[m[co|bx]|by[bm]|Ds [ KH ID [ QD

S1 Only can be HSC

S2 0 0

S3 0

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

Description

(1) () (s8)

}—{ }—{ CNT ‘ HSCO ‘ HDO ‘ HDlOO‘

T When itgshweterd count ersi @R arsoedoeu hsitpgeheidn count i ng
valissle compat adchktacd kHDgL 0for dmsuch &8, HBDQ0Q4 HD1
and ot hwordceguibBltvvel §) | mmedi ately produce the
speed counwhag t heecnaoptatciho sskeies ¢ mep @rfdi ng
interrupt marks PHUease refer to chapter 5

T During -¢spheechighunti ng process, it is invali
segment s.

T I'n t he proxepesesd odoumitgmg, t he driving con
di sconnecst eddi.sclofnnMOctied and then rebooted,

hi gshpeed <counter mu st sbeet

i nt
1T Whe

be
9 I n

errupti on.

n the interrupt isifintsheddgnta
agaha #ippph counter fmast , ba nvdensgd ecno ntdh et i dorni

ON. again
interrupt | oop mode,
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on state.

593 AB phadfegmen{ 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) 32bits, BIN
S2 Set the compare value (such 6800, DO ) 32 bits, BIN
S3 Set the 10&egment setting value 32 bits, BIN

Suitable soft components

Word Operand System Constant| Module
D|m|m[co[bpx|Dby[bm]|DsS | KH ID [ QD
S1 Only can beHSC
S2 0 0
S3 0

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

Description

(1) (2) (s8)

}—'(\M}]—{ CNT AB ‘ HSCO ‘ HDO ‘ HD100 ‘

T When tmeoekridgltount erABHSpCha ted unhésgdh ncounti ng
val ue i s dcactnapsitrieadd kit mg fr om HD1 @O®,( sHDA 4a s

and ot h-wo rdcgusblwe b | i mmedi ately produce

speed counwhag 1t heecnaoptatcihoms eicd ri mep orfditrheg

interrupt marks PHUease refer to chapter

1T During dpheedcdhigdhunting processet ivaliwe infvale

segment s.
T I'n t he proxeesesd odoumitgmg, t he driving
di sconnected. | f MO i s disconnected and

hi gshpeed <counter must sheet r@&N eMOgfragdasiage and

interruption.
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T When the interrupt isifintsheddsnta stagtet
againhs el gchount er f must , ba nvdiensgd ecno ntdhi et i dorni mi
be ON.again

T I'n interrupt | oopgemoedea,t eidn tienr rsuepgtuse nccaen alse | «
on state.

594 I nterruption flag of HSC

The 100 segments interruption flags of each HSC are in the following table. For example, the
100 segments interruption flRWYPE of HSCO are 1|2

Interruptionflag
HSC Segmentl Segmen | Segment3 : SegmentN Segmentl00
HSCO 12000 12001 12002 [ " 2000+N1" 12099
HSC2 12100 12101 12102 : I 2100+N1” 12199
HSC4 12200 12201 12202 : I 2200+N17 12299
HSC6 12300 12301 12302 : I 2300+N17 12399
HSC8 12400 12401 12402 : " 2400+N17 12499
HSC10 12500 12501 12502 : I 2500+N17 12599
HSC12 12600 12601 12602 : I 2600+N1” 12699
HSC14 12700 12701 12702 : I 2700+N17 12799
HSC16 12800 12801 12802 : I 2800+N1” 12899
HSC18 12900 12901 12902 : I 2900+N1” 12999
i

595 Setting value noeranrienlgatiinveabnsoodeut e

The setting value meaning is different in absolute and relative rRetkgive/absolute mode
can be set in the software panel. It can alsmbdified by special Flash register SFD330.
(Note: Driving conditions mst be OFF and ON agaio make the configuration effective.)
0: Relative mode;

1: Absolute mode.

T Rel ative mode
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In relative mode, the set value of higheed counting 108egments is relative cumulative
value. When the set value of countequals the sum of the interruption count valtiél-1
segment and the set value of N segment, the sedvnetgrrupt is generated

N interrupt markers correspond to N interrapttings. The N+1 interrupt settings register is
reserved for other purposes.

Examplel:

Thecurrent valueof HSCO is 0, segment opeeset value is 10000, the preset value in
segment 2 is 5000, the preset value in segment 3 is 20000. Wheingttotcaunt, when
the counter's current value is 100@@enerates the segmeninterruption 1200Qwhenthe
counter's current value is 5000generate the segment idterruption 12001whenthe
counter's current value is 25000generate the segment idterruption 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

HSCO= K5000+K20000=K25000

v

Example 2:

HSC2 current values 10000, theegment onereset vale is 10000, the preset value of
segmeh?2 is 5000, the preset valuesg#fgment 3 is 20000. When stiagtto count,whenthe
counter's current value is 200@0generatse the segmentibterruption 12100whenthe
counter's currentalue is 25000it generats the segmentidterruption 12101whenthe
counter's current value is 450@0generate the segment idterruption 12102

See graph below:
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HSC2 HDO HD1 HD2 HD3 HD4 HD5

K 10000 K 10000 K5000 K 20000
HSC2=K 10000+K 10000=K 20000| 12100
"y
HSC2=K 20000+K 5000=K 25000 12101
\ J
HSC2=K 25000+K 20000=K 45000 12102

T Absolute Mode
In absolute modenterruption occurs when the count value equals the set value of each
section of the counter. N interrupt markers correspond to N interrupt settings. The N+1
interrupt settings register is reserved for other purposes.

Example 1:

The current value of coter HS@ is 0, the setting value of segmeris 10000, the setting
value of segment & 15000, and the setting value of segmeig 30000. Wheiit starts
counting,if the current value of the counter is 10000,96gment Interruption 12000 is
generatd; when the current value of the counter is 15000selgenent 2nterruption 12001 is
generated; when the current value of the counter equals 2008@gthent 3nterruption
12002 is generated.

HSCO HDO HD1 HD2 HD3 HD4 HD5
KO K10000 K15000 K20000
HSCO0O= K10000 12000
>y
HSCO= K15000 12001
HSCO0O= K2D000 12002

v

Example 2

The current value of counter HSC2 is 5088gment ket value is 1000@egment Zet value
is 5000, andegment 3et value is 20000. Whatnstarts countingf the current value of the
counter is 1000Gsegment Interrupt 12100 is generated; when the current value of the

200



counter is 50006segment 2nterrupt 12101 is generated; when the current value of the counter

equals 20000segment 3nterrupt 12102 is generated.

HSCO HDO HD1 HD2 HD3 HD4 HDS
KO K10000 K5000 K20000
HSCO0= K10000 12000 R
HSCO0= K5000 12001 I
HSCO0= K000 12002

»
»

Note: When absolute counting is performed in-sam mode, counting interrupts are
generated sequentially, isegment 1 interruption, segment 2 interruption, segment 3

interruption.. When a segment interrupt occurs, no interrupt occurs even if the count value

reaches the setlue of the segmegain.

As in the example above, if tlkeunt value is increased from 4000 to 5000 and 10000 after

the interruption oegment 1 and, 2he interruption ofegment 1 and &ill not occuragain
and the interruption afegment 3vill occur when the count value continues to increase to

200@.

5-9-6. HSC

Mode 1: Single loop (normal mode)

i nterruption

The HSC interruption will not happen after 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:

cycl e

Segment Segmenp SegmenB

mo d e

| |

interruption “| interruption “| interruption

Mode 2: Continuous loop

Continous loop interruption is only suitable for relative countimagle. In continuous loop
mode, the interruption will start again after it is complefidds mode is especially suitable

for the following application:
continuous backorth movement.
Generate cycle intarption according to the fixepulse
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Whencontiruous loop interruption is performédithout cam function enabled), interrupts
occur in the following order:

Segmentl
interruption

The last Segment
: segme_nt interruption
interruption

Segment N SegmenB

interruption interruption

S~

Via settingSFD331 users can switch betwesimgle 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 100segments 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 HSC interruption cycle (HSC10) | 1: continuous loop
Bit6 100segments 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)
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59-7CAM function of high speed counter

High-speed counting cam: Afteesing all interruption set valu¢he highspeed counting

cam function is selected. When the higffeed counting value is equal to ariyhe

interruption set valughe coresponding higtspeed counting interruption (the same as the
100-segment higlspeed counting interruption marker) is executed immediately. When the
high-speed counting value changes repeatedly, the samategll interruption of the cam
can be executed reptedly.

High-speed counting cam not only claly 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 mustdst OFF and ON agatn make

configuration effective)

0: No cam function enabled

1: Enable Cam Function

Example:

Fourvalues are stored in four consecutive dowhded 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 in the following
figure:
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\ 4 \ v v v VvV v
|1 2000 | 2001 12002 12001 1 2002 | 2003 | 2002

5981l nterruption using notes and parameter

MO
| | CNT_AB | HSCO | K2000 | HDO |

n } RST ‘HSCO‘

LD MO  //HSC trigger condition MOglso 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 examfleote: the interrupt subprograsomitted, see thapplication
example in chaptes-9-9). The data register HDO sets the region starting address for the set
value of100 segments, and then stores the set value of 100 segments invaanablerm.
Attention should be paid to using higheed counting interrupts:

a

1T The register after the | ast segment no need

be used fposet hEontphraampBl segegments, segment
res
T It is not allowed to set the interrupt sett

2 is HD2, segment 3 i s HD4, t hen HDG6 i s

Ot her wi s e, errors wil/ occur .
T 10®egnmenntter rupt of gheingelrmastpee ed, cbhat ers, i
does not occur , the second interrupt wi |
T I'n high speed counting process, i f the

ADD instruction (DMOWtKYOCQ@PptH®S@DW)a, uttheaevi | |

this time. Please do not change the HSCD
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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: interruption cycle
CAM function | SFD332 0: not enablél: enable cam function

The above parameters can also be configured bgothfeiguration panel in the following way:
Move the mouse over the higipeed counting instruction and rigtlick it. Select "CNT_AB
Instruction Parameter Configuration" from the didigvn menu. A configuration panel will
appear to configure the parametershis window. As shown in the following figure:

High Speed Count 24 Section Config
' Single phase 100 seament high speed counting vl
- et s
Opposite || Absclute [ Circulate [] cam
Config Value
Compare Valus: 3000 = Section Mum: |1 =

Section Mum

Segment]l Count Hum:

Read FromPLC | | 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 tiset value, the interruption is produced. When the rising edge
of M1 is coming, clear the HSCO

Method 1:

Configure the parameters through XDPpro software:
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High Speed Count 24 Section Config

| AB phase 100 segmert high speed counting vl
o CHED | Comoetibe 010 | enot e
Frequence: [+ Opposite [ | Sbsolute [ Circulate [] cam
Config Value
Compare Value:  |200000 = Section Mum: |2 =

Section Mum

Segmentl Count Hum:

Segment? Count Hum:

Read FromPLC | | 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 reaches compagdue, HSCO is ON. here the compg
value is 200000 which is saved in D10.
Relative andibsolute | The HSC is relative mode or absolute mode

Interrupt address The starting registers to store 100 segments interruption preset vi
Circulate 100segmenténterruption 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
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} } DMOV ‘KlOOOO‘ HDO ‘

DMOV ‘K-lOOOO‘ HD2 ‘

DMOV ‘KZOOOOO‘ D10 ‘

| }CNT_AB‘ HSCO ‘ D10 ‘ HDO ‘

} } RST‘HSCO‘

INC

:

Sl\;/l;o INC -

Instruction:
LD SMO //SMOis normaly ON caoil
DMOV K10000HDO /Isegment one preset vald®O0 is 10000
DMOV K-10000HD2 /Isegment 2 preset valttbD?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 /lsegment one interruption flag
LD SMO //S®is normaly ON caill
INC DO //BOD0+1
IRET /linterruption return flag
12001 /lsegment 2 interruption flag
LD SMO //SMO is normaly ON caill
INC D1 /ID1+1
IRET iterruptionreturn flag

207



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-wiiving 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|

HSCO0=K 90000+(K - 75000)
| 12001 |
HSCO0=K 75000+K 15000 R
) 12000

Pulsefrequency f|  HsCO=K0+K75000 |rqnward Reverse

Forwardfast run |slow run Reversdast rur | slow run|

Timet
Forward run Reverserun

Below is PLC program: Y2 represents forward otigignal; Y3 represents reversetput

signal; Y4 represestoutput signal of speed 1; HS@ackforth times accumulation counter;
HSCQ AB phase HSC;
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|ﬂBphase1[I]mgnaﬂidlmeadmﬁlg v|

Hd'&ﬂﬂﬂ Compare Value: Irtemupt Address:

Frequence: [+] Opposte [ | Absolute [] Circulate [] cam
Conrfig Value
Compare Value: 1000000 El Section Num: |4 El
Section Mum Value

Segment]l Count Hum: ToO00
Segment? Count Hum: 15000
Segmentd Count Hum: =T5000
Segmentd Count Hum:

Read FomPLC | Wite ToPLC | | OK | | Cancel
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SM2 Y2
{1 (s)
Y2
It CNT HSC2 K 1000000
SMO
|} L CNT_AB HSCO DO D100
DMOV HSCO D200
FEND
12000
SMO Y4
| (s)
IRET
12001
SMO Y4
| (R)
Y2
(R)
Y3
(s)
IRET
12002
SMO Y4
il (s)
IRET
12003
SMO Y3
{ } (R)
Y4
R)
Y2
S)
IRET
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Instruction List

LD SM2 /[SM2 is initial ON coill

SET Y2 gét ON Y2 (forward run)

LDP Y2 I/l Backforth times activate conditio¥i2
CNT HSC2 K1000000 //HSGtarts counting

LD SMO //ISM0O@® normal ON coil

CNT_AB HSCO DO D100 HSC 100 segments first address
DMOV HSCO0 D200 /[readHSCOcounting value t®200
FEND nmain program end

12000 llInterruption 1 flag

LD SMO //ISMO is normal ON coll

SET Y4 $E£tON Y4 (run at speed 1)

IRET imterruption return

12001 /linterruption 2 flag

LD SMO //ISMO is normal ON coill

RST Y4 réset Y4 (stopunning at speed 1)
RST Y2 réset Y2 (stop forward running)
SET Y3 gét ON Y3 (reverse running)

IRET imterruption return

12002 /linterryption 3 flag

LD SMO //ISMO is normal ON coll

SET Y4 gt ON Y4 (run at speed 1)

IRET imterruption return

12003 /linterruption 4 flag

LD SMO //ISMO is normal ON caoll

RST Y3 réset Y3 (stop reverse running)
RST Y4 réset Y4 (stop running at slow spged
SET Y2 gét on Y2 (forward running)

IRET imterruption return
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cCommuni cati on Functi on

This chapter mainly includes: basic concept of camication, Modbus
communication anffree communication
Relative Instruction

Mnemonic Function Circuit and soft components Chapter
MODBUS Communication

COLR Coil Read }—H—‘ COLR‘ 51‘ ) ‘ 3 ‘ DL ‘ e ‘ 6-2-3
INPR Input coil read H}—' INPR‘ st \ o \ s3 \ oL \ o2 \ 6-2-3
CcoLw Single coil write —H—‘ COLW‘ Dl‘ D2 ‘ S ‘ 2 ‘ 6-2-3
MCLW Multi-coil write H}—' MCLW‘ Dl‘ 2 \ [}3‘ st \ 2 \ 6-2-3
REGR Register read H}—' REGR‘ 31\ o \ s3 \ oL \ 2 \ 6-2-3
INRR 'rgggt reOSEr 1L mRR (sl 2|8 0| @ 6-2-3
REGW fv'r?tge'e register HH REGW‘ Dl‘ > ‘ st ‘ 2 ‘ 6-2-3
MRGW xﬁtlg'reg'swr —H—{ MRGW ‘ Dl‘ DZ‘ DS‘ st ‘ 2 ‘ 6-2-3
Free Communication

SEND Senddata —fi——— SEND | D10 [ D100 [ K2 | 6-3-4
RCV Receive data }HW 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
CEGCW \F/)\gr"tse_;j“m }Hr% CFGCw | HDO | K8 | K2 | 651

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 multipleanmunication 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.
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! not support S support

Lo
W X [T w0 | wT [T (W@ |wWC|ww| X [ X | X | X | X | X
@)
<
W X [WT | (0| wT [T [WC|WC|wC| X [ X | X | X | X | X
(@)
o™
w X | AT | AT AT AT | AT | AT (AT (AT | X | AT | AT [T | «T
O
o)
A
M4~a~a~a~a~a~a~a~a~a~a~a~a~a~a
S
O
N
Y
WQZ.vxxxxxéxxxxxxxx
Ox
—
W UT | AT [T | T | AT | AT [T | 2T | AT | uT [T | 0T | 2T | 1T
O
o
Wééxxxxxxxéxxxx
O
3
m X[ X|X|X|X|X|[w€@|ww|uw| X | X| X ||
m -
% X | X | [u@[aB| X | X | X | X |5 |0 |a@| X | X
| L
AAQAIQQIQIQIQIQ|d| a4
DX XK XX XXX XK X XK XXX X

Note:

n 1: XL1-16T-U has USB port.

i 2:In the series of$ " PLCs, there may be some modeat do not support COMZOMS.

See Appendix for details.

The distribution of XD series camunication ports is as follows:

CON

CON

COM1/RJ-

FEEEL]
BABAABLT

USB/RJ45/CO
/COM2RS23

COMRS48

CON

Note: Theleft side ofoutput terminal block 0KD5E/XDME/XDH is RS232 port

The distribution of XLseries communication ports is as follows:
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COM3

XL1/XL3/XL5

I}

— COM1

3 l

=

USB.COMO

XLSE/XLME

Comz

COoM1

-— R.J45

]— R.J45

-

The definitions and functions of each communication port are as follows:

Port Appearance Definition protocol Function
Downloadprogram, set the
COMO RS232port X-NET port parametgr_s throu_gh
Modbus software or xinje config
tool
Modbus RTU | Downloadprogramand
Modbus ASCII | connect external devices
CcoM1 RS232port Free set the port parameters
communication | through software or xinje
X-NET config tool
Modbus RTU | Downloadprogram and
Modbus ASCII | connect external devices,
COM2-
RS232port Free set the port parameters
RS232 - -
communication | throughsoftware or xinje
X-NET config tool
COM2-
RS485 A, B port RS485 port Modbus RTU | Downloadprogram and
A B Modbus ASCII | connect external devices,
, B port
Free set the port parameters
COM2 RS485port communication | through software or xinje
X-NET config tool
High speed download port
usB USB port X-NET please install the USB
driver first
High speed stable
download/uploagbrogram
and dataremote
monitoring, communicate
with TCP IP device in
TCP/IP LAN, set the port
RJ45 Ethernet port communication | parameters through

based on Etherng

software or xinje config
tool. Only XDH series
LANZ2 port supports
EtherCAT, can
synchronous control of 32
axis motor
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Left extension ED Modbus RTU _
port (for connect external devices,
) Modbus ASCII
COM3 extending Eree set the port parameters
RS232/RS485 T through software or xinje
communication .
port) X-NET config tool
Aboveextension
COM4 BD port/ I\I/\I/Io?jdbbuuss AI?STC%JI | | connect external devices,
RS_232(RS4857)p Free set the port parameters
iea IhErpor | communcaon | (1ough setere o
details) X-NET )
Note:

(1) COMO port is XNET communicaibn mode by default; COM1 of XD& X-NET
communication mode by default.

(2) COM2RS232 and COMRS485 of XDCseries cannot be used simultaneously; when
configured in programming softwardae port number is COR/

(3) If COM1 cannot communicate with PC after changing the parampleasg click [stop

PLC when reboot] in the softwaasd then power on again to solve the problem; if
unnecessary, it is better not to modify COM1 communication parameters.

(4) COM3 port of XDH series PLC does not support communicationnebeg ED module,

LAN 1 port supprts Ethernet communication, LANoort supports EtherCAT bus function.

(5) X-NET communication function is not within the scope of this mbmlease refer to the
X-NET user manual.

(6) Ethernet communication content is not within the scope of this manual, please refer to the
user manual of TCP IP communication based on Ethernet.

(7) the Ethernet bus is not within the scope of this manual. Please refer to the usdmmanua
EtherCAT motion control.

1. RS232 ( COMEOML, TSR 32)

PRG
RxD
TxD
VCC
GND

AN

@ o U1

Mini Din 8-pin plug (holes)

2. RS485 (coMR, 2RO M8 5)
About RS485 poaB, i-0A dsii X sédsOPLGRSG85 polt is put outside.
SG terminals signal ground. The terminal diagram is shown as below:
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Please ustwisted pair cable for RS485. (See below diagram). But shielded twisted pair cable

is better and the singkended connesto the ground.

Send ‘\:\_‘\:\:\‘{ receive

ise

receive >_ "“\_"\:\:\_/'( send

3. USB port
When downloading programs and data through the p8B the USBdriver 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 xnje config tool and usb driver, please switch to Xnet mode in the PLC
software:

(1) Open XDPPro software, click option/software
i
Seral Part{C) Baudrate(B)
W () 4800BPS () SED0BPS
(®) 19200BP5(_) 38400BPS
[ ] Blue Tooth Serial Port .
(_) 115200BPS
Parity(F) Cther set
() Mone () Odd (@) Even Databits:8 Stophits: 1

This COM Port Not Exdst

#Met Protocol ? Automatic Detection Cancel

2Click Xnet protocol to switch to xnet
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corfig | Service

[[] find by id OO0-D00-D00-DO00-0000

service is stopped v1.6.398

o] [ e |

Note:

@1 f it s h ofwfsi ntdh ed eevrircoer: err,ory2ouc amaaro t c Ifii mikd "dR
Service" to try to reconnect, or restart t he
you stildl can't connectL,C piaswenn e endh ettoh ecrh etchke wJt
downl olaeds ccaobnnect ed properly, whether the USB
are installed properly.

“conf | Service
| stop service | | xnet config tool
| start service |

| restart service |

service is stopped v1.6.398

o ][ o

4. Et hernet port (RJ45)
RJ45 port is unique fdethernet PLC, @pors TCP/IP Ethernecommunication, the port is
faster and more stable than UB&@nmmunicationthe data monitoring redime ability is
better program downloadg and uploading igaster.The connection mode of Ethernet
communication itself has obvious advantages over RS485 and USB. In many situations of
PLC communication, users caommunicate with any PLC on the spot through only one
switch.
In addition to its application in LAN, Ethernet also supports the remote search, monitoring
and operation of PLC, download functions, and communication with other TCP IP devices in
the network irough the Internet.
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RJ45 port can beonfigured in "PLC Config=thernet of XINJE PLC programming

software, ortirough XINJEConfigool. Refer to the relevant manual for details.

The LAN2 port of XDH series PLC supports EtherCAT bus control functitwe. Aumber of
axes is up to 32, and the control cycle is less than 1ms. Please refer to EtherCAT motion

control user manual for the specific use of the function.
= Xinje XD/E Series PL

File Edit Search View Online Configure Option Window Help
DR xabevn=E=E25@ ¢S 00@ 2EERHE

ik B I F A A O @< L1 —

F&  FI1 ?ﬁm sF12 Er%_@- @. . DQ

Ins =Ins Del sDel FS 5 6 FT  sF3 o7

Emjec # %] [pLC1 - Ladder

;_QProject

=B ———
-] Code

;i Ladder

Func Block
Config Block
[ sequence Block

. PLC Cori
~|=] Comment Editor - LJH 140 h general | remote communication
@ Free Monitor -Jaa] Password
-- Data Monitor @ PLC Seral Port
1 10 Monitor ¥ cthemet 8
E] Set Reg Init Value Pulse
2[4 PLC Canfig ; ”:'J; g‘;d“‘e ® Automaticaly obtain IP address
- 10 LmE Use the following IP address
l_ Password ; ﬂ AGEOX
erial Port/ H WEOX
- Pulse .
-[HH Module ’7
...B0| BD ’
... e0] ED
-] 4GBOX
-] 5] WBOX
%) 23 PLC Status
@5 €PU Detail
$oo Expansion Detalls
0| BD Details corcel
1| ED Details [
5, Left extensioh) ED port (COM

The left extension ED port can connect ED card to extend R&28RS485 port. The ED
models include XENESED (can extend one RS232 and one RS485 port, but thesinvot
communicate at the same time).

XD-NES-ED
O Each part name is shown as below:
b LEL Name Function
ower P Power LED Thelight is ON when the ED modulg
Communicatio 0o power on
LED Communication| The light is ON vmenED module
LED communication is normal
Wiring termina s A R$A85+
gi B RA85
Q | SG Ground
% FG Connect to ground terminal
5 | -218 Empty
21X RS232send
— RX RS232 receive
SG Ground




6. Above extension BB)port (COM4, COM
The above extension port can connect BD egdrith contains RS232 mode (XBS-BD),
RS485 mode (XENE-BD) and gtical fibermode (XDBNO-BD).
XD series 24/32 1/0 PLC can extend one BD card, XD series 48/60 I/O PLC can extend 2 BD
cards XD series 168/0 PLC camot extendBD card

(1) X DN SB D
Eachpart name is shown as below:
Name Function
Communicatio] , Communication | Not support this function
LED LED
TX RXGND =
Wiring terminal AEAE Wiring | TX Signal send
\ | terminal | RX Signal receive
GND | Ground
0 Empty

(2) XDNEBD
Eachpart name is shown &elow:
Terminal Name Function
Communicatio — Coresistorswitch Communication | Thelight is flashing when the BD
LED s LED card communication is successful
T 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 0 q

XD-NE-BD has the switch to select whether it is termifiale 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 Ote&rminal resistoat the both side and turn on the switch

(right).

(3) XDNGB D

Eachpart name is shown as below:
—“co Name Function

m Communication| Not support this function
LED

Communicatit
LED

1)

Wiring termin

O

g U @ Wiring terminal | Theleft side is signal input
terminal, heright side is signal
output terminal
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6-1-2 Communi cati on 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, Odd, even, empty, mask

The default parameterStation number is 1, baudte is 19200bps, 8 dais, 1 stop bit,

even parity.

There are many ways to set the parameters of PLC communication port:

There are two ways to set Modbus communication parameters: (1) setting parameters by
programming software; (2) setting parameterXINJEConfigtool, refer to chaptes-2-6 for
details.

Free format communication parameters lbarset by programming software, refer to chapter
6-3-2 for details.

X-NET communication parameters can be set by Xinje Config tool. RefeNBETXfieldbus
marual for details.

Note:For the A, B terminal on the PLC body, 1Mbps and higher baud rate is only fitfor X
NET communication mode.

6-2 MODBUS communi cati on

6-2-I Funcobvenvi 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 other devices.

For exampleXinje XD3 series PLC can control inter 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 andanmgitslave station. Two slave
stations cannot communicate with each other. Master station should write program and read
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or write one slave station; slave station has no program but only response the master station.
Wiring connect all 485+, connect all 485

/ \
/ \

]
I
€T
1

In RS232 networksee below diagrajnthere can only be one master and one slave at one
time.

\ 4

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 send data at one time. It is not recommended to use.

Note:

1. For XD/XL series PLC, RS232 and RS485 only supportthajfiex.

2. For XC series PLC, if master PLC send one data to slave PLC, and master PLC send data

again before slave PLC receiving the last one completely, slave il.Ga¢a error may

occur; For XD/XLseries PC, 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 ChanifngMoidbsitsr 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 means users can use one triggering
condition to trigger multiple Modbus instiimns 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 ’“

XC series x~
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6-2-3 Modbapsnmuni

The soft
following table:

XD1, XD2, XD3, XL1, XL3series PLC Modbus address and internal soft component table:

COLR K1 K500 K3 M1 K2 ’>

MCLW K1 K500 K3 M1 K2 }»

L]

REGW K1 K500 D1 K2 ’}

XD3 series &
Note XD/XL series PLCaquence block has cancelled Modbus communication instructions,
which is replaced by the current Modbus instruction handling mode.

component 6s

cddress a

code in

PLC

corresponds

Modbus Modbus
type component Address number| address address
(Hex) (decimal)

M M0O~M7999 8000 | 0O~1F3F 0~7999
X0~X77 (main unit) | 64 5000~503F 20480-20543
X100006-X10077 64 5100~513F | 20736~20799
(#1 modde)

X10100~X10177 5140~517F 20800~2083
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)

X X10500~X10577 64 5240~527F 21056~21119

(#6 modue)
Caoil X10600~X10677 64 5280~52BF 21120~21183
bit (#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
Y10000-Y10077 6100~613F | 24832~24895
64

v (#1 modue)

Y10100~Y 10177 6140~617F 24896~24%9
64

(#2 modue)

Y 10200~Y 10277 64 6180~61BF 24960~-25(@3
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(#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 25152~2%15

(#6 modue)

Y10600~Y 10677 64 6280~62BF 25216~25279

(#7 modde)

Y10700~Y 10777 64 62C0~62FF | 25280~25343

(#8 modue)

Y11000~Y 11077 64 6300~63F% 25344~25407

(#9 modue)

Y11100~Y 11177 64 6340~637F | 25408-2%471

(#10 modde)

EEZ)())OO&YZOOU#l 64 68D0~690F 26832-26895
S S0~S1023 1024 | 7000~73FF 28672-29695
SM SM0~SM2047 2048 | 9000-97FF 36864-38911
T TO~T575 576 A000~A23F | 40960-41535
C C0~C575 576 BO00~-B23F | 45056-45631
ET ETO~ET31 32 CO000-CO1F | 49152-49183
SEM SEMO~SEM31 32 C080-CO9F | 49280-49311
HM" 1 HMO0~HM959 960 C100-C4BF | 49408-50367
HS't HSO0~HS127 128 D900~-D97F | 55552-55679
HT" ! HTO~HT95 96 E100-E15F | 57600-57695
HC"t HCO~HC95 96 ES500-E55F | 58624-58719
HSC't HSQO~HSC31 32 E900-E91F | 59648-59679
D D0~D7999 8000 | O~1F3F 0~7999

IDO~ID99Y(main unit) | 100 5000-5063 2048020579

ID1000G-IDI0099 | 150 | 51006163 | 20736-20835

(#1 modue)

ID10100~1D10199 100 5164~51C7 | 20836~20935

(#2 modue)

ID10200~ID10299 100 51C8~522B 20936~21035

(#3 modue)

ID10300~ID10399 100 522C-528F 21036~21135

(#4 modue)

Register |D1040(§)J|D10499 100 5290~52F3 91136~21235
word ID (#5 modue)

ID10500~ID10599 100 52F4~5357 91936~21335

(#6 modue)

ID10600~ID10699 100 5358-53BB 91336~21435

(#7 modue)

ID10700~ID10799 100 53BC~541F 91436~21535

(#8 modue)

ID10800~ID10899 100 5420~5483 21536~21635

(#9 modue)

ID10900~ID10999 100 5484~54E7

(#10 mode) 21636~21735

ID20000-ID20099 100 58D0~5933 | 22736-22835
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(#1 BD)
Sn'?8~QD99(ma'” 100 | 6000-6063 | 24576-24675
QD1000G-QD10099 | 155 | g100-6163 | 2483224931
(#1 modde)

QD10100-QD10199 | 100 | o1y oo o | 24932-25081
(#2 modue)
QD10200-QD10299 | 100 | c1g oory | 2508225131
(#3 modue)
QD10300-QD10B99 | 100 | crorpogr | 2513225231
(#4 modue)
QD10400-QD10499 [ 100 | (oo oors | 2523225331

QD (#5 modue)

QD10600-QD10699 | 100 | cory eors | 2533225431
(#6 modue)

QD10600-QD10699 | 100 | corg canp | 2543225531
(#7 modde)

QD10700-QD10799 [ 100 | con oy | 2553225631
(#8 modue)

QD10800-QD10899 | 100 | oo ron | 2563225731
(#9 modue)

QD10900-QD10999 | 100 2573225831
(#10 modue) 6484-64E7
QD20006-QD20099 ~

#1 BD) 100 | 68D0-6933 | 26832~B931

SD SDO~SD2047 2048 | 7000-77FF | 28672-30719

D TDO~TD575 576 | 8000-823F | 32768-33343

CD CDO~CD575 576 | 9000-923F | 3686437439

ETD ETDO~ETD31 32 AOOO-AO1F | 40960-40991

HD"* HDO~HD999 1000 | AOS0~A467 | 41088-42087

HSD'! | HSDO~HSD499 500 | B880-BA73 | 4723247731

HTD'T | HTDO~HTDY5 96 BC80-BCDF | 48256-48351

HCD'! | HCDO~HCD95 96 CO80-CODF | 49280-49375

HSCD'® | HSCDO~HSCDBL | 32 C480-C4A9F | 50304-50335

FD'2 FDO~FD5119 5120 | C4CO-D8BF | 5036855487

SFD'2 SFDO~SFDL999 2000 | E4CO-EC8F | 58560-60559

FS?2 FO~FHA7 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 MO~M204P 20480 | O~4FFFF 0~20479
X0~X77(main unit) 64 5000-503F | 20480-20543
, X100006-X10077 5100~513F | 20736~20799
Coil 64
bit X (#1 module)
X10100~X10177 5140~517F | 20800~2083
64
(#2 module)
X10200~X10277 64 5180~51BF | 20864~2027

224




(#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 52CO~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)

X200006-X20077

(#1 BD) 64 58D0~590F | 22736-22799

Y 0~77(main unit) 64 6000-603F | 24576-24639

Y100006-Y10077 640 6100~613F | 24832~24895

(#1 module)

Y10100~Y 10177 6140~617F | 24896~24%9
64

(#2 module)

Y10200~Y 10277 64 6180~61BF | 24960~25®3

(#3 module)

Y 10300~Y 10377 64 61CO~61FF | 25024~25087

(#4 module)

Y10400~Y 10477 64 6200~68F | 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 | 25472~25%535

(#11 module)

Y11300~Y 11377 64 63C0~63FF | 25536~25599

225




(#12 module)

Y11400~Y 11477 64 6400~643F | 25600~25663

(#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)

ES?OOO'YZOOW(#l 64 68D0-690F | 26832-26805
S S0~S7999 8000 7000-8F3F | 28672-36671
SM SMO~SM4095 4096 9000-9FFF | 36864-40959
T TO~T4095 4096 AQ0O0~AFFF | 40960-45055
C CO~C4095 4096 BOOO~-BFFF | 45056-45151
ET ETO~ET39 40 C000-C(027 | 4915249191
SEM SEMO~SEM127 128 C080-COFF | 49280-49407
HM" 1 HMO~HM6143 6144 C100-D8FF | 49408-55551
HS'? HS0~H3099 1000 D900~-DCEF | 5555256551
HT"* HTO~HT1023 1024 E100-E4F | 57600-58623
HC"! HCO~HC1023 1024 ES500-E8H | 5862459647
HSC't HSQO~HSC36 40 E900-E927 | 59648-59687
D D0~D20479 20480 | O~4FH 0~20479

IDO~ID99(main unit) 100 5000-5063 | 20480-20579

ID10006-1D10099 100 5100-5163 | 20736-20835

(#1 module)

ID10100-IDIOISY 1155 | 5164~51C7 | 20836~20935

(#2 module)

ID10200~1D10299 100 51C8~522B 20936~21035

(#3 module)

ID10300~1D10399 100 522C~528F

(#4 module) 21036~21135

ID10400~1D10499 100 5290~52F3 91136-21235

(#5 module)

ID10500~1D10599 100 52F4~5357 21236~21335

Register (#6 module)
word ID ID10600~1D10699 100 5358-53BB 21336~21435

(#7 module)

ID10700~1D10799 100 53BC~541F 21436~21535

(#8 module)

ID10800~1D10899 100 5420~5483 21536~21635

(#9 module)

ID10900~1D10999 100 5484-54E7 21636~21735

(#10 module)

ID11000~1D11099 100 54E8-554B 21736~21835

(#11 module)

ID11100~1D11199 100 554C-55AF

(#12 module) 21836~21935

ID11200~1D11299 100 55B0~5613

(#13 module) 21936~22035

ID11300~1D11399 100 5614-5677 | 22036~22135

226




(#14 module)

ID11400~ID11499 100 5678-56DB 92136~22235

(#15 module)

ID11500~ID11599 100 56DC~573F 99936~22335

(#16 module)

ID20000-ID20099#1 100

BD) 58D0~5933 | 22736-22835

QD0~QD99(main unit) | 100 6000-6063 | 24576-24675

QD1000G-QD10099 | 1 | 6100-6163 | 2483224931

(#1 module)

QD10100~QD10199 100 6164-61C7 24932~25031

(#2 module)

QD10200~QD10299 100 61C8-622B 25032~25131

(#3 module)

QD10300~QD10399 100 622C-628F 25132~25231

(#4 module)

QD10400~QD10499 100 6290-62F3 25232~25331

(#5 module)

QD10500~QD10599 100 62F4-6357 25332~25431

(#6 module)

QD10600~QD10699 100 6358-63BB 25432~25531

(#7 module)

QD10700~QD10799 100 63BC~641F 25532~25631

(#8 module)
QD QD10800~QD10899 100 6420~6483 25632~25731

(#9 module)

QD10900~QD10999 100 6484-64E7 25732~25831

(#10 module)

QD11000~QD11099 100 6AES-654B 25832~25931

(#11 module)

QD11100~QD11199 100 g 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 _ 26332~26431

(#16 module) 66DC-673F

S[[)))Z 0006-QDB20099#1 100 68D0~6933 | 26832~5931
SD SDO~SD4095 4096 7000-7FFF | 28672-32767
TD TDO~TD4095 4096 8000-8FF | 32768-36863
CD CDO0~CD4095 4096 9000-9FF | 36864-40959
ETD ETDO~ETD39 40 A000~A027 | 40960-4099D
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 C080~C47F | 49280-40303
HSCD'! HSCDO~HSCDB9 40 C480-C4A7 | 50304-50:43
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FD"2 FDO~FD8191 8192 C4CO-E4BF | 50368-58559

SFD'? SFDO~SFD5999 6000 E4CO-FC2F | 58560-64559

FS'2 FO~FHA7 48 FACO-FAEF | 62656-62703

XDH series PLC Modbus address and internal gmitponent table:
Modbus Modbus
Type component Address numbers| address address
(hex) (decimal)

M M0~M204R 20480 | O~4FFFF 0~20479
X0~X77(main unit) 64 5000-503F | 20480-20543
X100006-X10077 5100~513F | 20736~20799

64
(#1 module)
X10100~X10177 5140~517F | 20800~2083
64
(#2 module)
X10200~X10277 64 5180~51BF | 20864~207
(#3 module)
X10300~X10377 64 51CO~51FF | 20928-20991
(#4 module)
X10400~X10477 64 5200~523F | 20992-21055
(#5 module)
X10500~X10577 64 5240~527F | 21056~21119
(#6 module)
X10600~X10677 64 5280~52BF | 21120~21183
(#7 module)
X10700~X10777 64 52C0~52FF | 21184~21247
(#8 module)

X X11000~X11077 64 5300~533F | 21248-21311

(#9 module)
Coll X11100~X11177 64 5340~537F | 21312~21375
bit (#10 module)
X11200~X11277 64 5380~53BF | 21376~21439
(#11 module)
X11300~X11377 64 53C0~53FF | 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
(#1 BD) 64 58D0~-50F | 22736-22799
Y 0~77(main unit) 64 6000-603F | 24576-24639
Y10000-Y10077 6100~613F | 24832~24895
64

v (#1 module)

Y10100~Y 10177 6140~617F | 24896-24%9
64

(#2 module)

Y 10200~Y 10277 64 6180~61BF | 24960-25(3
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(#3 module)

Y10300~Y 10377 64 61CO~61FF | 25024~25087

(#4 module)

Y10400~Y 10477 64 6200~623F | 25088-25151

(#5 module)

Y10500~Y 10577 64 6240~627F | 25152~253215

(#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 6300~63F | 25344~25407

(#9 module)

Y11100~Y 11177 64 6340~637F | 25408-2471

(#10 module)

Y11200~Y 11277 64 6380~63BF | 25472~-25%35

(#11 module)

Y11300~Y 11377 64 63C0~63FF | 25536~25599

(#12 module)

Y 11400~Y 11477 64 6400~643F | 25600~25%63

(#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)

\Egtz)())ooavzoon#l 64 68D0-690F | 2683226805
S S0~S7999 8000 7000-8F3F | 28672-36671
SM SMO~SM4095 4096 9000~9FFF | 36864-40959
T TO~T4095 4096 AOOC~AFFF | 40960-45055
C C0~C4095 4096 BOOO-BFFF | 45056-45151
ET ETO~ET39 40 C000-C027 | 4915249191
SEM SEMO~SEM127 128 CO80-COFF | 492803-49407
HM" 1 HMO0~HM6143 6144 C100-D8H+ | 49408-55551
HS'! HS0~HX099 1000 D900-DCEF | 55552-56551
HT" ¢ HTO~HT1023 1024 E100-E4H- | 57600-58623
HC"! HCO~HC1023 1024 ES500-E8H | 5862459647
HSC'* HSQO~HSC39 40 E900-E927 | 59648-59687
D D0~D20479 20480 | O~4FH 0~20479

IDO~ID99(main unit) 100 5000-5063 | 20480-20579

ID1000G-ID10099 1159 | 51005163 | 2073620835

(#1 module)

Register ID10100-IDI0199 1159 | 5164~51C7 | 20836~20935
word ID (#2 module)

ID10200~1D10299 100 51C8~-522B 20936-21035

(#3 module)

ID10300~1D10399 100 522C~528F 21036~21135

(#4 module)

ID10400~1D10499 100 5290~52F3 | 21136~21235
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(#5 module)

ID10500~1D10599 100 52F4~5357 21236~21335

(#6 module)

ID10600~ID10699 100 5358~-53BB 91336~21435

(#7 module)

ID10700~1D10799 100 53BC~541F 21436~21535

(#8 module)

ID10800~ID10899 100 5420~5483 21536~21635

(#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 21836~21935

(#12 module)

ID11200~1D11299 100 55B0~5613 21936~22035

(#13 module)

ID11300~ID11399 100 5614~5677 92036~22135

(#14 module)

ID11400~1D11499 100 5678~56DB 99136~22235

(#15 module)

ID11500~ID11599 100 56DC~573F 92936~22335

(#16 module)

ID20000-ID20099#1 100

BD) 58D0~5933 | 22736-22835

QDO0~QD99(main unit) | 100 6000-6063 | 24576-24675

QD10006-QD10099 100 61006163 | 2483224931

(#1 module)

QD10100~QD10199 100 6164-61C7 24932~25031

(#2 module)

QD10200~QD10299 100 25032~25131

(#3 module) 61C8~622B

QD10300~QD10399 100 622C-628F 25132~25231

(#4 module)

QD10400~QD10499 100 25232~25331

(#5 module) 6290~62F3

QD10500~QD10599 100 62F4-6357 25332~25431

(#6 module)

QD10600~QD10699 100 25432~25531
QD (#7 module) 6358-63BB

QD10700~QD10799 100 63BC~641F 25532~25631

(#8 module)

QD10800~QD10899 100 6420~6483 25632~25731

(#9 module)

QD10900~QD10999 100 6484-64E7 25732~25831

(#10 module)

QD11000~QD11099 100 6AES-654B 25832~25931

(#11 module)

QD11100~QD11199 100 654C-65AF 25932~26031

(#12 module)

QD11200~QD11299 100 65B0~6613 26032~26131

(#13 module)

QD11300~QD11399 100 66146677 | 26132~26231
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(#14 module)

OD11400-QD11499 | 100 c676-6600 | 2623226331

(#15 module)

OD11500-QD11599 | 100 cobeg7ar | 26332-26431

(#16 module)

SB)ZOOOO'QDZOOW#l 100 68D0-6933 | 26832~B931
SD SDO-SD4095 4096 | T000-7TFFF | 2867232767
D TDO-TD4095 4096 | 8000-8FFF | 3276836863
CD CDO~CD4095 4096 | 9000-OFFF | 3686440959
ETD ETDO~ETD39 40 AOOO-A027 | 40960-409%
HD' HDO~HD6143 6144 | AOBO-BS7F | 41088-47231
HSD'! | HSDO~HSDL023 1024 | B8BO-BCTF | 4723248255
HTD'® | HTDO-HTD1023 1024 | BCBO-COTF | 48256-49279
HCD'! | HCDO~HCD1023 1024 | CO80-CA7F | 49280-40303
HSCD ! | HSCDO~HSCLB9 40 C480-C4A7 | 5030450343
FD'2 FDO-FDB191 8192 | CACO-E4BF | 5036858559
SFD? | SFDO-SFD4095 4096 | E4CO-FC2F | 58560-64559
FS? FSO-FSA7 256 FACO-FAEF | 62656-62703

Note:

1.the power down holding area is marked wifh and the flash area is marked with *2.

2: the address in the above table is used when PLC is the lower computer and Modbus RTU
or MODBUS ASCII protocol is used for communication, the general upper computer is:
SCADA/HMI/PLC.

3: if the upper computer is PLC, program according to Modbus RTU or MODBUS ASCII
protocol.

4: if the upper computer is SCADA or HMI, there are two situations: the first one has the
Xinje driver, for example: Xinj¢dMI / Zijingiao SCADA.

Theprogram can be written directly by using PLC internal soft components (YO / M0); for
the second type, Modbus RTU or Modbus ASCII is selected if there is no Xinje driver, and
then use the addresses in the table above to define the data variables.

5: input and output point is octal, please calculate corresponding input and output point
MODBUS address according to octal, for example: MODBUS corresponding,to YO

the address is 6000, the Modbusdairess corresponding to Y10 i$608 (not H5010), and

the Modbusaddress corresponding to Y20 is H6010 (n6DRO0).

6: when the Modbus address exce8dg67, it needs to be expressed in hexadecimal, and "0"
should be added before the askl. For example: MODBUS of HD¥ 4188 in decimal
(beyond 32767), andi1088 cannabe written into the software, so it needbexpressed in
hexadecimal akl0A080.

7: Calculaion of Modbus address of X and Y, takingaX an example, the calculation of
Modbus address of Y is the same as that of X.

X0: 20480 X1020480+8 X202048046 X3Q 16384+24

X1000Q 20736 X1001020736+8 X1002020736+16

X1020Q0 20800 X1021020800+8 X1022020800+16
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6-2-4 Modbus data for mat

Modbus transmission mode:

There are two transmission modes: RTU and ASCII; It defines serial transnagsibn
content in message domain; it decides how information to pack and decode; transmission
mode (and port parameters) of all devices in Modbus serial links should be the same.
Modbus-RTU data structure

RTU mode

Under Modbus RTU (remote terminahit) mode, message has twbit hexadecimal
characters in every-Bit byte. This mode has very high data density, higher throughput rate
than Modbus ASCII. Every message should be sent by continuous characters.

RTU mode frame check domain: cycle redurejacheck CRC .

RTU mode frame description:

Modbus Function data CRC
station code
2 byte
1 byte 1 byte 0~252 byte | CRC low | CRC
high
Format:
START No input sighal 10ms
AddresS stationno’” Communication address:t8t binary
Function Function code 8-bit binary
éDAéTA n-1 Data conteht
0 i
DATAD N*8-bit data, NJ 8, max 8 bytes
CRC CHK Low CRC check code
CRC CHK High 15b|_t CRC check code is consist of two 8
bit binary
END No input signal 10ms

2. Modbus addres's

00H All the Xinje XC series PLC broadcasd s| ave stations dondt respc
01H Communicate with address 01H PLC.

OFH Communicate with address 15H PLC.

10H Communicate with address 16H PLC and so on. Up to Z2H" .

3. Function and DATA:

Function Function M odbus instruction
code
01H Read coll COLR
02H Read input coll INPR(not support Xinje PLC)
03H Read register REGR
04H Read input registe| INRR
05H Write coll COLW
06H Write register REGW
10H Write multi- MRGW
register
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[ 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 H0002 (D2).

RTU mode:

Asking format Response format

ID 01H ID 01H

Function code 06H Function code 06H

Register ID 00H 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/writeode.

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 tle¢herone, write K5000 to D2.
MO

—MN | REGW KL HO0002 K5000 K2 }{

MO is trigger condition (Rising edge). If communication fails, the instruction will try twice. If
the third time communication fails, then communication ends.
The relationship between REGW and Modbus Rirttocol(other instructions are the same

REGW Function code 06H
K1 Station no.

H0002 Modbus address
K5000 Data contents 1388H
K2 PLC serial port

The complete communication datum:a&0é¢H 06H 00H 02H 13H 88Hsystem take CRC
checkingautomatically

If monitor the serial port2 data by serial port debugging tool, the datum are: 01 06 00 02 13
88 25 5C

Note The instruction doesnét distinguish deci mal,
B10000, K16 and H10 are the same valoghe following instructions are the same.

REGW K1 B111110100 D1 K2

REGW K1 K500 D1 K2

REGW K1 H1F4 D1 K2

(2) Func tcioothd H/ 0 2Head coil/read input coil
Eg.Read coil address 6000H (YO0). At this time, YO and Y1 are ON.
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RTU mode:

Asking format Response format

Address 01H 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)Functi @®dB:Hceoadde regi st er
Eg.Read two registestarting from03E8H (D100Q D1001J).

RTU mode:
Asking format Response format
Address 01H Address 01H
Functioncode 03H Functioncode 03H
Registeraddress | 03H Byte number 04H
E8H
Registemumber | OOH Datacontents 12H
2EH
02H 04H
E8H
CRC CHECK 44H CRC CHECK Low | 9DH
Low
CRC CHECK 7BH CRC CHECK High| CCH
High

At this time, the data redcbm D1000andD1001are122EH(4654 andO4E8H(12569.

4 Functi dib:Hcwdet e
Eg. Set on the coil addre§0H (Y0).

single coil

RTU mode:
Asking format Response format
Address 01H Address 01H
Functioncode O5H Functioncode O5H
Coil address 60H Coil address 60H

O0H OOH

Datacontents FFH Datacontents FFH
(low byte is before 00H O0H
high byte)
CRC CHECK 92H CRC CHECK Low | 92H
Low
CRC CHECK 3AH CRCCHECK High | 3AH
High

Note: when writing single coil, ON isOOFFH OFFis 0000H the low byte is before high
byte for the data contents.
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(5) Fun c tciootnd Hvr imuel t i sl e coi l
Eg. Write 16 coils start from addre8800H(Y0).

RTU mode:

Asking format Response format

Address 01H Address 01H

Functioncode OFH Functioncode OFH

Coil address 60H Coil address 60H
O0H OOH

Coil number O0H Coil number OOH
104 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~YQ0, soY0, Y1, Y10 are set ON.
Note: when writing the data contents, the low byte is before the high byte.

(6) Func tcioodn®:H wri te multiple registers
Eg. Write 3 registers starting from addr@890H(DO).

RTU mode:
Asking format Response format
Address 01H Address 01H
Functioncode 10H Functioncode 10H
Registeraddress | O0OH Registeraddress OOH
00H O0H
Registemumber | OOH Registemumber 00H
03H O3H
Byte number 06H - -
Datacontents 00H
01H
00H
02H
00H
03H
CRC CHECK 3AH | CRC CHECKLow 3AH
Low
CRC CHECK 81H CRC CHECK High 81H
High

After executing, the value iDO, D1, D2 arel, 2, 3.
Note: byte number = register number * 2.
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Modbus-ASCII data structure

ASCII mode:

For Modbus ASCIl American Standard Code for Informatibrierchangé mode in serial
links, every 8bit byte is sent as two ASCII characters. When communication links and
devices do not fit RTU mode timing monitor, we usually use the ASCII mode.

Noté One byte needs two characters, so ASCIl mode ke limeffiaency than RTU
mode.

E.g.: Byte 0X5B will be encoded as two characters: 0x35 and OR&CII code 0x35
="5" 0x42 ="B"" .

ASCII mode frame check domainLongitudinal Redundancy CheckiGgRC)

ASCIl mode frame description:

Start mark | Modbus no.| Function codq data LRC End mark
1 charactes 2 characterg 2 characters 0~25272 2 characters 2 characters
0x3A ) characters 1 0x0OD | OX0A
Format

STX (3AH) Start mark=3AH

Address code high bit Communication positién 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

Instruction start ID

Instruction start ID Command start bit

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 hit LRC check code

LRC check low bit Consist of 2 ASCII codes

END high bit End mark

END low bit AEI\(I)DA:FCR ODH” © END Lo=CR

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 with address 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
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03H Read register REGR

04H Read input register | INRR

05H Write single caill COLW

06H Write single register | REGW

10H Write multiple MRGW
registers

OFH Write multiple coils | MCLW

Take 06H function cofewrite single registér as example, and introduce data format
other functions arsimilar to thi§
E.g. upper computer write dat&5000(H1388)0o PLC H0O002 (D2).

ASCII 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
0AH
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 CR8eck 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 Modbus, if
communication fails, the instruction will try tweclf the third time communication fails, then
communication ends.

The relationship between REGW and ASCII protdotther instructions are similar to this
REGW Function code 06H

K1 Station number
HO0002 Modbus ID
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K5000 Data content is 1388H
K2 PLC communication serial port

Complete data strin@AH 30H 31H 30H 36H 30H 30H 30H 32H 31H 33H 38H 38H
35H 43H (system take CRC checking automaticpally

If monitor the serial port2 by serial port debugging tool, the datun8até 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, so the following instructions are the same.

REGW K1 B11110100 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 will introduce the
details.

Instructions in details:

Theoperand definition in the instruction:

1. Remote communication station and serial port number.

E.g. one PLC connects 3 inverters. PLC needs to write and read the parameters of inverter.
The inverter station number is 1.2 and 3. So the remote communicatidyer is 1.2 and 3.

2. Remote register/coil start ID number:

Assign remote coil/register number: the start coil/register ID of PLC read and write, it is
normally used with O6assigned coil/register num
Eg PLC read Xinje i nvE21@3k outpg cuoenttHpl0dt ,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 exchange data with
lower computer.
E.g. write coil MO write MO status to assigned address in lower computer

Write register DO write DO value to assigned address

Read coil M1 read content in lower computer assigned address to M1

Read register D1 read content in lower computer assigaedress to D1

4. communication condition:

The preconditions of Modbus communication can be normal open/closed coil and
rising/falling edge. When the open/close coil triggers, Modbus instructions will always be
executed. When the communication betweenrtiplalslave stations or the traffic is large,
communication delay may occur. The oscillating coil can be used as triggering condition.
When the rising/falling edge triggers, Modbus instructions will only be executed once, and
only when the next rising/fallg edge comes, Modbus instructions will be executed again.

238



Coil Read [COLR]

Instruction Summary

o

Readhe specified stationdgs coil status t
Coil read[COLR]
16 bits COLR 32 bits -
instruction instruction
Execution Normally ON/OFF coil Suitable XD, XL
condition models
Hardware - Software -
requirement Requirement
Operands
Operands| Function Type
S1 Specify the remote communication statium 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
Word Operands System Constant| Module
or D' [ D] > | CD* | DX | DY | DWF | DS | KH D] QD
S1 5 | o 5 6 5
S2 6 | o 5 5 5
S3 5 | o i) 5 i)
Operands| System
Bit XY [ m T | C | Dhm
D1 SIEE B

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSEG8D;
DM includes DM, DHM M includes MHM, SM; S includes S and HS; T includes T and

HT; C includes C and HC.

Function

ONONORORC

X0
}—{ COLR ‘

K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

! Re atdhceoi | ,

Modbus

functio
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T Seri alO~pko&a0t:: HRS 2A)AR1IP o (RSI2)3R2 P o (RX4)8I63
Pornt &ft ext, €&dPogqdmbpoet )ext e KSiPon(tapovte 1),
extension port 2).
T Oper ankKils~IKSB3000he max coi l guantity is 2000
T When X0 is ON, COLR. iWBémutche oinnsgtsr exteican ed
the Modbusi treafdl agmdSMX¥60 (seri al port 2) is
compl &NMe&q (seri OIFFpodtf 2A) ciosnmai@d ncda ttihoen err
number dadfs rsefbebd tawtidmati cal | yt hree sreenlde.v alhste r
regi sterrme ttohaledc ®audndeo e xe b e tMoodnbourse sruelatd oafn d
wriseéeruoctionsienh S®&HAGHl. port 2

|Input coil read [INPR]

Summary

Read the specified stationds input coil status
Input coil reafiINPR]
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| T | CD* | DX | DY | DM* | DS | KH D | QD
S1 6 |6 0 6 6
S2 6 |0 0 6 6
S3 6 |06 o) 6 )
D2 K
Operands System
. X|Y[M|S|T|C|Dnm
Bit [ 51610 160 |6
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Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function

INPR ‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

B & @ ® @ @
- —

T Read input coil , Modbus function code is 02
T Seri al p oKrOt: : POt K5.( RS232) , K1: Portl(RS232
Port &ft e Xt enksd:q mfboproted e xt e KSi: onPaparste 1) ,

ext emngioat 2).

T Oper andKIS3KnRa0x0 0i nput coi.l number is 2008

T When X0 is ON, i BNEBRMoODdbPEHUCEIEQADdN Write flag !
port 2) i s set ON, SM160 i s set ®FFa when
communi cati omandrtrtoe rowmhse rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecvherrc kregicdleges divoetdled ee mui
executi oModlwsulrreaodtamud twrointse oihn S®NI6G&I port

f This instruction cannot read XINJE PLC inpu

Single Coil Write [COLW]

Summary

Write local device specified coiltorematet at i on nobés coi l
SingleCoil write [COLW]
16 bits coLw 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 bits 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

Operands| System Constant| Module
Word > [ | ™ | co | ¥ Dy [ Dv* | DS | KH D | QD

D1 5 |6 K 3

D2 5 |6 5 |5 5

S2 K




Operand System
Bit XY | M | S| T | C | Dnm
S1 0|06 [0 ]|]06 |0

Notes: D includes D, HD; TD includes TD, HTD; @fzludes 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

B ® @ ® ®
%M—{COLW K1 ‘K500‘ M1 ‘ KZ‘

T Write single coili,s MbdHous function code

T Seri al p oKrOt:: PKOOrtK5.( RS232) , K1: Portl( RS232
Pornt &ft e Xt enksdi :q mfboproted e xt e KbSi: onPaparste 1) ,
extension port 2).

T When X0 isi OBt riGgsOteikpphodbes readl®bO{serfhbhg |

port 2) i s set ON, SM160 i s set ®FFa when
communi cati omandrtrtoe rowmhse rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecvhertc kregi sters Tlhedeter mi

executi oModwsulrreaodtamud twrointse oilhn S®NI6&I port

Multiple coils write [MCLW]

Summary

Write | ocal device multiple coils to remote st
Multiple coils write[MCLW]
16 bits MCLW 32bits -
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@tationnumber | 16 bits BIN
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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| FD| TD* | CD* | DX | DY | DM* | DS* | KH D [ QD
D1 6 |6 |0© 0 0
D2 0 |06 |0 0 0
D3 0 |0 |© 0 0
S2 K
Operands System
Bit X|Y[wm |s|[T]|c|Dum

S1 60[06]|06 [06]06 |0

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HBBCD, 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

MCLW‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

- ™ @ ® @ ®
- —

Write wmoitltispl Modbus function code is OFH.

Seri al p oKrOt: : PO+t K5 .( RS232) , K1: Portl(RS232
Port &ft e Xt enksdi:qd mfboproted e xt e KbSi: onPaparste 1) ,
extension port 2).

Oper a@8ndm®dx coil .number is 1976
When X0 isi@Ntr riMClaMghodbus read write fl ag !
port 2) i s set ON, SM160 i s set ®FFa when

communi cati omandrtrtoe rownmhse rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecvhert kme gtifsd ecasu Ide afettelr emi
executi oModwsulrreaodtamud twrointse oiln S®NI6G&I port

Register read [REGR]

Summary

Read remote station nob6és register to | ocal dev
Register regtREGR]
16 bits REGR 32bits -
instruction instruction
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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 Specifyremde 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 | FD| TD* | CD* | DX | DY | DM* | DS | KH D [ QD
S1 0 [6 |© 0 0
S2 0 0 0 0
S3 0 [0 |© 0 0
D1 0
D2 K

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

Function

g & @ ® o @
- —

REGR‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

Read register, Modbus function code is O03H.
Seri al p oKrot:: PKOO~tKS5.( RS232), K1: Portl( RS232
Port @ft e Xt e nksdi :q mPboproted e xt e Kbi: onPaporste 1) ,
extension port 2).

Oper &ndm&x regi st.er number i s 125
When X0 i si ONt ride@oMedbus read write flag !
port 2) i s set ON, SM160 i s set |®FFa when

communi cati ommncdcrtrloe mwmhsa rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecaetw kri emg@i 9 ther s afuliseed eotfe t h «
executi oModlkwsaulrteadtamdtwrintse oihn S®NI6A&1. port

Input register read [INRR]

Summary
Read remote station nodés input register to | oc
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Input register reafiNRR]
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 start address 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 | FD| TD* | CD* | DX | DY | DM* | DS | KH D [ QD
S1 0 [0 |© 0 0
S2 0 [6 |© 0 0
S3 0 [6 |© 0 0
D1 0
D2 K

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

Function

B & ® ® @ @
o

INRR ‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

T Read input register, Modbus function code i s
T Seri al p oKrot:: PKO~tKS5.( RS232), K1: Portl( RS232
Port &ft e Xt enksdi:qd mbboproted e xt e KbSi: onPaparste 1) ,

extension port 2).

T Oper 8&ndm&x regi st.er number is 125

T When X0 i si rONt, riuscNtRiRophodbed read write flag !
port 2) i s set ON, SM160 i s set ®OFFa when
communi cati omandrtrtoe rownmhse rs edtf, breetsaawtidd mat i c al
resend. Usehe cebgichereks to determhee the ¢
executi oModwsulrreaodtamudc twrointse oilhn S®NI6&I port

Single Register write [REGW]
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summary

Writel ocal device register to specified remote
Regster writdREGW]
16 bits REGW 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 bits BIN
D2 Specify remee register start address 16 bitS BIN
S1 Specify start address of loa&lgister 16 bits BIN
S2 Specify serial port number 16 bitS BIN

suitable soft components

Word Operands System Constant| Module
D|FD|T|CD|[DX|[DY|DM|DS|KH D | QD
D1 0|0 [0 [0 0
D2 0|0 [0 [0 0
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

. G ) & @

%M—{REGW K1 ‘KSOO‘ D1 ‘ KZ‘

T Write register, Modbus function code i s
T Seri al p oKrOt: : PO+ K5 .( RS232) , K1: Port1(RS

Port @ft e Xt e nkd:qd mPboproted e xt e Kbi:onPaparste 1
extension port 2).

st

06 H
232

)

T When XO0 isi ONf riecEGiWWoBhodbes read wriatte fl ag !

port 2) i s set ON, SM160 i s set I®FFa wh
communi cati omndertrtoe rownhse rs edtf, breetsaawtidd ma t i
resend. Usehe cahecvaertckregi sters Tlhedete

execntiedadbuofreadtamnmdctwrintse oiin S®N GO p
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Multiple registerswrite [MRGW]

Summary

Writel oc al device multiple registers to remote st
Multi-register writd MRGW]
16 bits MRGW 32bits -
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 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 | FD| TD* | CD* [ DX | DY | DM* | DS | KH ID| QD
D1 0 |6 |© 0 0
D2 0 |06 |© 0 0
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

MRGW‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

y o G @ @ ®
o

Write melgiisplees, Modbus function code is 10
Seri al p oKrOt: : PO+t K5 .( RS232) , K1: Portl(RS232
Port &ft e Xt enksdi:qd mbboproted e xt e KbSi: onPaparste 1) ,
extension port 2).

Operand D3: the max register number is 123.
When X0 is i@M,t riMmRGaMdBodbes read write flag |
port 2) i s set ON, SM160 i s set ®FFa when
communi cati omandrtrtoe rownmhse rs edtf, breetsaawtidd mat i c al
resend. Usehe cahecahertt&kregmisher sh®Eheause of

executi oModlwsulrreaodtamudc twrointse oin S®NLI6&I port
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6-2-6 Modbus

ser i

a l

port

progranming software; 2. setting parameters by XINJEConfig tool;

1. Set

par ameters

by

programming

configuration
There are two ways to set Modbus communication parameters: 1. setting parameters by

software

When using programming software to configure the parameters of PLC serial port, the

version below V3.4 must use XNET communication mode, and the version\@Ba@vean

also use Modbus communication mode (RS232 port).

(D Use

t o

(2) Opeme tprogr ammi ng

bel ow

t he
downl

XNet

=4 PLC Corfig
~{uea] 110
[ Password
@ PLC Senal Port
_!_ ethemet
-] Pulse
-0 Module

- E0l ED
- 0] 4GBOX

-] WBOX

figu

USB

re:

=0 - ks

Read From PLC

cati on

Write Ta PLC

softwar e,

mode .

cl i

Cancel

bel

ow,

c k

@) Click

mo d e , it

add, i

wi ||

t o owi ||

show bel ow
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PLC1 - Serial Port Set

=3 PLC Canfig =h0 - B ModbusiE il 1

H /0 —|
[ Password oM wa=: com v S 1 =
@@ PLC Serial Port
W ethemet SR | 19200bps v | fEE RTU v
[ Pulse s
[l Module s |8 | EERGER 3
~Je] BD {ms):
E ED ¥l e Even W EEEH:J 300
-1 It| 4GBOX {ms):

Waox et |1 v mitcy 3

FEFEELE. EEHBEZPLC
Read From PLC | Witte 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 PoiR3232 (RS485) dPort 2RS485 (RS485),
COMa3 refers to Port 3 (left extended ED port), COM4 refers to Port 4 (upper extended BD
port 1), COMS5 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, if the PLC is slave, it
needs to setifferent 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 sends data to the slave
PLC. If themaster 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 XD series PLC, it has sdaldy to solve
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 time when the PLC can naeiee the respomsafter
sending the request amdhit 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 sewrtiithngg,t clHLcK CthewecusuppfFytaedPhowe

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 and upload
configuration datalf 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 anddbow XD series PLC must useET communicdabn mode when
downloading andloading serial configurationada, that is, downloading anglaading
configuration data through USB port.
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2. Set the parameters by using XINJEConfig tool
When usingconfiguration 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.
AQ)Use the USB downtdomtadt keabPle@ tweirt. h Helhe d dmp U
down!l oaids FEtkhbel e ownl oad cabl e, as shown bel ow

(2) Open xinjeconfig tool

File  Config Help

B)Click config/find device:

ChooseComport T Thecom port is

connecting PC and
Device T PLC
R PIC v PLC, please check

it in the device
manage

DevicelD

4 Choose tphoer t cocnobnnecti ng PC @lInidc kPL&g n fdlgi/csk
device/l comport.
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File | Config | Help
AppointDevice
FindDevice [
| SingleDevice || Comport
LocalMachine 3 Route
EthPort
®)rt will show below window.

MODBUS

StationD
BaudRate |1
DataBits

Parity Ven
StopBits 1

ChoosePHY RS232 Reply Time
Retry Times |3
SendDelay |3 ms

Mote Corfigration wil take effect @ RTU (3 ASCIl
after the power is re-up

ReadCorfig | | WiteCorfig

Serial port: KO ~ K5. Port0 (RS232), Portl (RS232), Port2 (RS485) or-R&232 (RS232)
or Port2RS485 (RS485), Port3 (left extension port), Bfupper extension port 1), Pbrt
(upper extension port 2).

Here, we can set the communication mode and parameters of each communication port.

(6) When the com port parameters setting is compl
configur atmesrs ageccesso

firite configration success!
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(7)Cl ose XI NJEConfig tool, cut the PLC power an
effective.

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

Application  One xinje XD3 series PLC conte®3 XC seriesPLCs, slave PLCs follow the
masterods acti on. (Master PLC YO ON, then sl ave
slave PLCYO OFF) Precondition: coff of YO makes communication have enough time to

react. Also three slave PLCs can be not that synchragnousully synchronous

Method 1 usual program
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YO

Bin |

COLW K1 H4800 Y0 K2 ‘7

YO

4‘ COLW K2 H4800 YO K2 ’7

w

| COLW K3 H4800 Y0 K2 |——

The program takes serial port 2 as example, so corresponding communication flag is the serial
ot her

port 2d&s. About

appendix 1.

Method 2 use broadcasting function

PLC1

s e Bdriapbort, pease tefertqp | ea s e

:

Broadcast cannot read.

When master YO status changes, it broadcasts the status to all the slaves. The synchronization

of three PLCs is better than method 1.

6-2-8 Appl i cati on

Example 1:

| COLW KO H4800 YO K2 |—

Broadcast station is 0, al the slaves will response but not reply.

Following are the programs for reading and writing Modbus communication between 1

master station and 3 slave stations.

Program operation:
@ Write
2 Read
B)YWrite
4 Read
(5) Sa s

master PLC
slave PLC 2
master PLC
slave PLC 2
slave PLC 3

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
and 4

The following is a comparison of XC and XD series ModRI8J communication programs
for reference. The communication programs in XC series are as follows:
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M 8002 |

! |
D100K5
—=

X0 SO
— (S)

S0 MO

I (S)

MO
4(}—{ MCLW D100 K24576 K10 YO K2 }7

MOV K2 D100 }*

MOV HAO DYO }7

MO M8138 S1
— {1t ( S)
MO

STLE
STL S1

S1 M1
1l ( S)
M1
—H—{ COLR D100 K24576 K10 M10 K2 #
M1 M8138 S2
— {1t ( S)
M1

4{

MOV KO DYO }*

STLE
STL &

S2
— } FMOV K1 D10 K10 }7
M2
( S )
M2 \ )
41}—{ MRGW D100 K10 K10 D10 K2 P
M2 M8138 S3
1 {1t ( S)
M2
( R )
STLE
STL 3
S3 M3
It (S)

M3
41}—{ REGR D100 K10 K10 D20 K2 }*

M3 M8138
—f fi

} FMOV KO D10 K10 }7

—{ INC D100 P

}
]

<
15 0ng

Y
7

~

STLE
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//sendstation no.2 to D100,
execute the process SO

//[set ONYO~Y11 of master
station, write the master status to
Y0~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 MBdlis
instructions directly in user prograniotocol stack will queue Modb#TU

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 connitLC will trigger these communications.
Instructions are queued according to the protocol station by Ma&ibus which will not

cause communication errors when multiple communication instructions are executed at the

same time as the original XC series®PL

XD series program:

M200
—

} MOV H3FF DYO0 }7

M201
— I

4{ FMOV K1 D10 K10 }7

MO

} MOV HO DYO %

4{ FMOV KO D10 K10 ‘7

} MCLW K2 K24576 K10 YO K2 %

—{ REGR K2 K10 K10 D20 K2 %
4{ MCLW K3 K24576 K10 YO K2 %

4‘ REGR K3 K10 K10 D30 K2 }7
4{ MCLW K4 K24576 K10 YO K2 }*

4‘ REGR K4 K10 K10 D40 K2 %

255

/lat the rising edge of M200, se
ON the master PLC YO~Y11,
D10~D19 are set to 1, at the
rising edge of M201, set OFF
YO0~Y11 of master PLOeset
D10~-D19.

/hwrite theY0O~Y11 of master
PLC to YO~Y11 of slave PLC
2,read they0~Y11 of slave
PLC 2 to M10~M19 of master
PLC. Write the D10~D19 of
master PLC to D10~D19 of
slave PLC 2Readthe
D20~D29 of slave PLC 2 to
D20~D29 of master RL.



6-3.Fre®emmuni cati on

6-3-T Fre®emmuni cati on 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 communicatiome. custom protocalommunication, now many intelligent
devices on the market support RS232 or RS485 communication, but the protocols used by
various produts are different, such as: XeWPLC uses standard ModbB3 U protocol, some
temperature controller manufacturers aggtom protocols; if using Xinje PLC to

communicate withemperatureontroller, it is necessary to use freemmunication to send

data in ful accordance with the protocof the instrument manufacturer, so as to
communicate.

Prerequisites for feecommuncation:

1. Port 0( RS232), Portl(RS2B3232(PROS2322)RS4EB5)Po

RS485( RS485) , Port3(left extension port),

extension port 2) al Asstuhpofteéreemmommaoatc

chanhhe communication parameters, portil i

2. BaurdaB®0Obps~3Mbps, (@GspdMbipasl~9mbdbepesl supported)

3. The data format must be the same as the |
as foll ows:

Datha t : 5 bitsupmpretcdad)l, modkeilt s (speci al
bits, 9 bits.

Parhitty: 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 st arste/tttarnngi rntahtei st acrha rtaecrtne ri
PLC automatically adds the start/terminatd.i
automatically removes the start/terminati

I n fact, the initiator aattatframmeabheadcamd:!
t he prTdteaedlo.r e, i f the | ower device commun
char,acittercan be set in the software or writ
5. Communi cation mode: 8 bits, 16 bits

Whermi8t buffer isicaltéomnedtther he gimbryt es
PLC only uses the | ow bytes of registers
Whenbite buffer is selected for communicatio

register,-bgne sand dbotwestdattah.en hi gh

When it is necessary to tran$fier rlegwsbegteds

anot hieirt 1rée gii &t éru,f f 26 s mu st be selected

number of communication bytes-bi$§ RegWhear
occupies only | ow-bbyt duffwe ¢a&@N commausne c&t e

communication bytes is 1. Usually when we
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l ow byte of a register (HFF)itsdouwd eonliy n
sowatre to communicate.

6. Ti meout: frame timeout (ms), reply timeout
Frame: A data string.
Frame ti meout: refers to the time interval
PLC, which ensures that theeRle€Cvéamg i ¢ triamg
is usually wused to judge whether a frame of
the interval bet ween two framet, oift dlae¢ ang st

end of one frame of communi cation dat a.
Reply timeoub: thefei me when the PLC can na

sending the request, waiting for the resend
when default communicating, the PLC waits :
t he r es psonnsoet trienteeiived, the request wild/l be

| f you want to shorten the communication
parameters according to the size of baud r a

6-3-2 Serial port configuration

QD)Use the USB dowrlomadk cd¢ alieghecuadPepC. wHeée the tt he U
down!l oaids ktehbel @o wnl,o aads csahbolwen bel ow, the soft
t o XNet communication mode.

(2)Open the programming software, click config
bel ow figure:

-4 PLC Config Add = Remove

~{uv] 1/0

~[wa Password
@ PLC Seral Port
_!_ ethemet

-] Pulse
[ Module

- E0l ED
- I 4GBOX

R EtherCAT

] NC

5] WBOX

Read From PLC | | Wiiite To PLC —
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B)Click &addshiow wwo modes, modbus mode and fr ec¢

it will show below figure.
=-23 PLC Corfig Add - Remove Free Communication Params

i Vo T Frame
IE Pazawaord Comport: COM1 W timeout{ms): 3
@@ PLC Serial Port
% ethemet Baudrate: | 19200bps v t?nfifﬂ”{fnes}, 300
-fnmn) Pulse '
-0 Module Databits: 3 w| [] Beginchar: D
-----@ BD
-0l ED Checkbits: | Even v EndChar D
ﬂ AGEOX
ﬁ ﬁgerCAT Stophbits: i v | Buffer bit: il v
-] WBOX

natice:Corfig effictive need to reboat PLC

¥MET is configured by the configuration tool

Read From PLC | Wite To PLC Cancel

Port No.: It refers to Porof PLC, COMO refers to Port 0 (RS232), COML1 refers to Port 1
(RS232) COM2 refers to Port 2 (RS485) or PoiR3232 (RS485) dPort 2RS485 (RS485),
COMa3 refers to Port 3 (left extended 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 theequest, waiting for the resend.
Other serial parameters can be set according to the parameters of the lower device.

4 After sewrtiithgg,t clALlck, then cut off the PLC g

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 us¢EX communicdabn 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 itsoommunication

protocol, which stipulates that the reading temperature should be sent four characters: "R",
"T", "CR". Each character has the following meanings:

Character | Meaning
' Datastart
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R Read
T temperature
CR Enter,data end

PLC needs tgsend 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 thime you need to use freemmunication. Detailed usage will be used as
an example to program the sample program in later chapters.

6-3-4 Freemoaoi cation instructi on

| Send data [SEND]

1. Il nstruction 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 highewversion 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 Communicatiomport 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
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"o (&) (=) o
FT% SEND ‘ D10 ‘ D100 ‘ K2 ‘

T Data sending instructions, MO' s rising edge
T Communi cat iSocno ppear tKk0O ~ K5, P&Bs2B2 PBortPbrtPo
RS485, Port 3, Port 4, Portb5.

T I'n the process of data tle&2ndg miosnmumn c att h ® n" ¢
i's set on.

MO H
SM162 |
~~~~~~~~~ ~~~~~~~~~~

T When the buffer nubnybteer diast a8 ibsi tsse nto,nlsyo |DIw
registers sent, dHogteexabDdagl7¢ nDDAO0Osasmhdul dwbe

8.
T When the nhumbfee is 16 bits, high and | ow byt
number of registers sent * 2. For exampl e,

D117, D100 should be set to 16, and when
high byte.

Receivedata [RCV]

1. Il nstruction overview

Writethese ci fi ed remote station nods data to | oca
Send datdRCV]
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 numbepr soft component address| 16-bit, BIN
n Communicationport 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 -gn

S2 0 |0 0 0 0

n 0




Function and action

i &) (=) n
PT% RCV ‘ D20 ‘ D200 ‘ K2 ‘

f Dara@ceimshgucti ons, M4d' darasomgeedge recei v
T Communication port. Scope: KROS 2~3 2K 50.r PPoorrtt 02,

RS485, Port 3, Port 4, Port5.
T After receiving the d@tammumiecdtriccrei pedt

M1 H
ally
SM163

Receive

T When the buffer number is 8 bits, the recei

= the number of bytes to be received * 2,

in thgtleeswof t he -B2ghitnrtewrn st eats tDRiI0Os t i me

to 16.
T When the buffer number is 16 bits, the rece
D200 = the number of bytes to be tra&ceived,

stored in the -D2B8rinegusneratot hD280ti me,
And wéeai ving, | owmilgyht dsyytaerse before

Release serial porfRCV ST] |

1. I nstruction overview
Release the specified serial port.

Release seriglort[RCVST]

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
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Operand| Function Type
n Communicatiomport no. 16-bit, BIN
3. Suitable soft component
operand System constant | Module
Word D/ |ED | |CcD [DX [DY |DM | DS [ KH D | Qb
n K
Function and action
MO "
%r% RCVST | K2 |
T Rel ease isregtiradc tpioans, MOb'nc er.i sing edge exec
T Communication port. Scope: KROS 2~3 2K 56.r PPoorrtt 02,
RS485, Port 3, Port 4, Portb5.
T When releasingtthlee "s erciea(vcegdmimufnliacgatS M1n6 3por t
set . OFF
T For cOmmeni cati on, i f there is no timeout or
occupiegorstesbalces can be rel eased i mmed.i
instructions for other communication operat
MO [
SM163 | |
Receive
eatte — <Dat
6-3-5 Free commewmamat eon

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 uséhe 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, anuh4i8®

instrument is connected to B of the output port of the PLC.
2. Set the serial port parameters of PLC accorditigel@ommunication parameters of

temperature control instrument. The parameters are set as follows. After setting the

parameters, the power can be restarted.
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=-23 PLC Corfig Add - Remove Free Communication Params
. ]
& Password COM2 Comport: | COM2 v E:;E{mﬂ: 0
@@ PLC Serial Port
¥ ethemet Baudrste: | 19200bps | HEsponse ol
@— PUise timeout{ms):
-0 Module Databits: ] v | [] Beginchar: D
Bo| BD

% ED Checkbits: | Even w | [] End Char: (D
- [ AGBOX
1?% ﬁgerCAT Stophbits: i v | Buffer bit: il v
-] WBOX

natice:Corfig 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 temperaturei: 0 fiRO ATO ACRO

I data start
i R-G------------ read
A T-6--mmmmmmeee temperature
i C R&--------- enter, data end
Program
MO
—|T| | MOV H3A DO H
Reac!
switch DOl ' L asciicode
— MOV H52 D1 =
0
DI I RL asciicode
— MOV H54 D2 H
0
D2 I TL asciicode
— MOV HOD D8 H
0
DI I CRL asciicode
L{ SEnD m k4 K2 H
0
MO SM162 DO [ :L asciicode
—H H,I [ Rcv D0 K4 K2 H
Read Port2 R232 D10 Receive starting?
switch sending flag register

When trying to communicate between PLC and other intelligent devicesuijgested 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 debugging tool determines thatroamication can be successful, the PLC
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program is written according to the data format obtained, which is often twice the result with
half the effort.

In fact, ModbusRTU protocol can be regarded as a special kind of free protocol. The
relationship between them is similar to ellipse and circle. We can try to use free format to
realize the function of Modbus instruction.

Example 2: The values of the five registers of a XD3 PLC are sent to thB®af another
XDM PLC.

If the user underanhds the Modbus communication, he can use the Meldbls
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 the hardwafiest. 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 parameters, the powan ba restarted.

=-23 PLC Corfig Add - Remove Free Communication Params

~{ren) 140 —| =
[sa] Password COM2 Comport: | COM2 v tin'?en::?.rt{mshz 0
@@ PLC Serial Port
¥ ethemet Baudrste: | 19200bps | HEsponse 0
] Pulse timeout{ms):
-0 Module Databits: ] v | [] Beginchar: D
- 60 BD
~1E0 ED Checkbits: | Even w | [] End Char: (D)
- I | 4GB0
1?% ﬁg”&” Stopbits: |1 v| Bufferbit: 16631 v
- WBOX

natice:Corfig effictive need to reboat PLC

¥MET is configured by the configuration tool

Read From PLC | Wite To PLC Cancel

3. XD3 program:

L

MOV H1122 HD1
4366

MOV  H3344 HD2
13124

MOV  H5566 HD3
21862

MOV  H7788 HD4
30600

N R E

MOV H99AA HD5
SM13 -26198

4m | SEND HD1 K10 K2

4386

I r . r T
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XDM program:

SMO

=l

} 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 out, store itégiater ad display it on the HMI

Customers often consider using HEX (ASCII to hexadecimal) instructions to achieve it. But
HEX instructions are difficult to use and understand. Often, we will not use this instruction to
complete it. The relationship leten values can be found by ASCII code comparison table.

ASCII code table:

ASCII Control | ASCII Control | ASCII Control | ASCII Control
value character| value character| value character| value character
0 NUT 32 (space) | 64 @ 96 )
1 SOH 33 ! 65 A 97 a
2 STX 34 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 v 76 L 108 [
13 CR 45 - 77 M 109 m
14 SO 46 A 78 N 110 n
15 Sl 47 / 79 (@) 111 0]
16 DLE 48 0 80 P 112 p
17 DC1 49 1 81 Q 113 q
18 DC2 50 2 82 R 114 r
19 DC3 51 3 83 S 115 S
20 DC4 52 4 84 T 116 t
21 NAK 53 5 85 U 117 u
22 SYN 54 6 86 vV 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 i 127 DEL
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Example 3: A pressure controller comumicates with PLC ifree communication mode

realize data acquisition. The value displayed on the pressure contrellét8$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:

FLC1-BEHHE

§H’£§ 7 s |y [m|s |sn|t |er|c |m ||| |ic| 0 sp 10| o | |xs0 | FD | sE | sew

+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 S

b DO - o . 7 8 1 4

D10
D20
D30

D40 s

1ol zilte ieel RS [asor|

Switch to decimal format and show as below:

FLC1- R 1R
éH‘Ei‘-DT sl | x w|s |se|t | |c|m s | | |usc| D |sp |1 an | [xsp | Fn | se | sen
+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 ~

P DO a5 45 a6 o5 o P - D . .

D1o 0 o o i o 0 0 i 0 i

D20 0 o o 0 o 0 i il i il

b0 s o o 0 0 0 0 0 0 0

D40 0 0 0 i 0 0 1 o o 0 -

[0 | oitte iepml RS ascrr J

By comparing the relationghibetween ASCII caes 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 decimal/alues are obtained by subtracting the values in regibtd€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:
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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
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
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6-4 Communication flag and register
Communication flag
Serial | Registeraddress| Function Explanation
port
SM140 Modbusreadwrite When the instruction starts to
instruction execution flag execute, set ON
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 dfata
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 useprogram to set OFH
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 to
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
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SM169
Port3 | SM170~SM179
Port4 | SM180~SM189
Port5 | SM190~SM199

Communication registers

No.

Function

Explanation

SD140

Port 0

Modbusread and write
instruction executionasult

0: correct

100 receive error

101: receive timeout

180 CRCerror

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 (@seFLASH)

SD141

X-Netcommunication
result

0O: correct

1: communication timeout
2: memory error

3: receiveCRCerror

SD142

Freecommunication
sending result

0: correct
410, free communication buffer
overflow

SD143

Freecommunication
receiving result

0: correct

410 send datdéength overflow
411 receive data short

412 receive data 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: slave station busy
405: memory error faseFLASH)
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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

Modbusreadand 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

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 engsymbol

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
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65 Read write seri al port parameters

In addition tomodifying communication parameters through serial configuration panel, it can
also be realized by reading instruction [CFGCR] of serial parameters and writing instruction
[CFGCW)] of serial parameters.

6-5-I Reasder i al port parameters [ CFGCR]

1. Il nstruction overview
Read the serial port paramettrdocal 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|F | ED D 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 HSCHESD; DM
denotes DM DHM;
DS stands for DS DHS.

Function and action

B =
%ﬁ—{CGFCR HDO‘ K8 \ K2 \

T Operator S1: The number of regi sters wused

( XD5E/ XDME series is 9).
1T Operator SPangeri &0 po KiK. KO: Por t-0, K1:
RS232 o6RS4P805,t 2K3: Port 3, K4: Port 4, K5:

1T Read 8 parameters of seri a33 pfoort t2h et on aHeOs~ H
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definitions of specific parameters.

6-52 Wr igeri al metrdr 9 afr@F GCW]

1. I nstruction overview
Write the local specified register value to specific serial port.

Write serial port parametefSFGCW]

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 Serialport no. 16-bit, BIN

3. Suitable soft component

operand System constant | Module
Word D|F | ED D 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 HCBHSCD HSD; DM
denotes DM DHM;
DS stands for DS DHS.

Function and action

B ® ®
%ﬁ—{CFGCW HDO‘ K8 \ K2 \

T Operat ofmhuSmber of regisereiral upeadamet emrs ties
( XD5E/ XDME series is 9).

1T OperatofefSBal port range: KO ~ K5.- KO: Por
RS232 oRS4P305,t 2K 3 : Port 3, K4: Port 4, K5: Por

T Write HDO~HD7 par ametSeres sklr tfs@mmistalbe poa e 2
definitions of specific parameters.
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6-5-3

Assuming that HDEHD14 corresponds to serial port parameters, the parameter names and

Seri al

port

par ameter

settings represented by registers are shown in the table below.

name

and

Para Parametename and settings

mete MODBUS Free X-NET communication Ethernet

r communication| communication OMMS TBN communication

addre| HDO=1" ~ HDO=Z ~ HDO=3 ~ HDO0=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 §2: PHY_SOF(Unidirectional Fiber Ring Netwojk
char act |3 PHY_OFPROptical Fiber Point Netwodk

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 | Start character| 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 | Reply timeout | 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

indi cat s
whet her
sl ave st
accessik
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masseati

valid, i
stanhumbe
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 57600 bps | 16 512000 bps | 22 l35)180000
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 | BitO
001 000G no 00G 5
0L 1.5 001 odd 001 6
10: 2 010 even 010 7
011 empty 0118
100 Mask 100 9

274



/7PI D Control Functi on

In this chapter, we mainly introduce the applications of PID instructions foiXXeries,
including: call the instructions, set the parameters, items to notice, sample programs etc.

7-T Pl Dnt rtoidarmr

PID instruction and auttune function are added into XKL series PLC basic units. Via auto
tune method, users can get the best §amgpme 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 gbe best sampling time and PID parameters and improve the
control precision.

User can choose positive or negative action via software setting. Positive action is used for
heating control; negative action is used for cooling control.

PID control separatethe basic units with the expansions, which improves the flexibility of
this function.

XD/XL series PLC have two methods for auto tune, step response method and critical
oscillation method.

For temperature control object:

Step response method: the Rilito tune will start when current temperature of object
controlled is equal to ambient temperature.

Critical oscillation method: the PID auto tune can start at any temperature.

7-2 Il nstruction Form

Brief Introduction of the Instructions
Execute PID contl instructions with the data in specified registers.

PID control[PID]
16 bits PID 32 bits -
instruction instruction
Executing Normally ON/normally closed| Suitable XD/XL
condition coil trigger models
Hardware - Software V3.2
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 theaddress of the operation result (MV) or outg 16 bits, BIN; bit

port
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Suitable soft components

Operands System Constant | Module
D | FD | TD* | CD* [ DX | DY | DM* | DS* | KH D | QD

S1 0 o} 0

word =57 5 |06
S3 0 0
D 0 o}

Bit Operands System

! X[ Y[ M [Ss][T™]C [ bnm
D 0|0 [6]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

o () (=) (=)
— PID \ DO \ D10 \ HDO \ D100 \
o () (=) (=)
— 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 shovas below:

P: proportion, I: integral, D: differential

N +
" P
rt) + a(t) v u(t) c(t)
LK » »
»(1) > | 4+,<>_, Co.ntrolled >
A A object
» D +

Analog PID control system

276



e® =r(t)ic(t) (1-1)

u(t) = Kp [ e(t) + 1/T12U e(t)dt + TD de(t)/ dt

Here, e(t) is offset value, r ( i 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 integratione coefficient, and

TD is the differential time coefficient.

The result of the operation:

I" Analog outptr digital 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 defauk value is 4095.

7-3 Parameters setting

Users can call PID in XPB Pro software directly and set the parameters in the window (see
graph below), fothe details please refer to ROPro user manual. Users can also write the
parameters into the specified isgrs by MOV instructions before PID operation.

PID Instruction Parameter Config E
Target Value (51 (DO Measure Value (FY) (D10 Farameter: |HOO Dutput; 10
Parameter Config Mod%}l:onflg {:}

Common Mode Advanced Mode
@ Marmal 'C} Auto

Sampling Time ] | m=

Froportion Gain (EF): 0 = %

Integration Time (TT): 0 *100m=

Differential Time (TD): 0 & | *10ms

FIT Computation Scope: ] E Direction Config

PID Comirol Death Band: 0 = @ Hegative Movement {:} Fositiwe Mowvement

> Hegatiwve Mowement: Mlong with +the increase

of the measures definite walune FV,
ontputwalue MV will als=e reduce.
It' = usually used in heat up control.
Fositive Mowement:dlong with the
increase of the measures definite walue
F¥, outputwalne MY will alse increase.
Tt' = usually used in cool contraol.

Owershoot Config

@ Enable Owershoot 'C} Disable Owershoot Parameter Range HDO - HDGD

Sugzgestion walue

Read From PLC | [Write T PLC| || 0K | | Cencel
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Auto tune mode:

PID Instruction Parameter Config g

Target ¥alue (3¥) (D0 Meazure Yalue (PY) (D10 Parameter: (HOO Output: 0

Parameter Config

{:} Marmal {9‘ Autao
Sampling Time ] = | ms
PID Computation Scope: ] E
PID Control Death Band: ] E
Self Ztudy Feriodic ¥alue: [0 E

Self Study Method: Step Responze ¥

Mode Config
{9‘ Common Mode {:} Advanced Mode

Direction Config
@ Hegative Mowement '5:) Positive Mowement

Hegative Movement:Along with the increase
of the measures definite walue F¥,
outputvalue MY will also reduce.

It = usually used in heat up control.

Fositive Movement:Along with the
increase of the measures definite walue

|Step Responze |
Self Study FID Contr bbb nss

Owershoot Config
(%) Ensble Overshoot () Dizable Owershoot Farameter Range:HDO - HDB9

Suggestion walne

F¥, outputwalue MY will alse increase.

It' = nsually nsed in cool contral.

[Read From FLD ] "l'l'rite e PLC] (

0K

==

V3.2and higher version software can choose auto tune mode: step response or critical
oscillation.

7-3-T Regi ster

a

nd their funct

ons

PI'D control i nparanreters ID,ipleasérafer to thé beelow table:
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 0 negative action;

I positive action

bitl" bit6 not usable

bit7

0 manual PID;

1 auto tune PID

bit8 1 auto tune successful
flag

bit9" bitl0 auto tune method
00 step response

01 critical oscillation
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bit11 bitl2 not useful
bitl3" bitl4 auto tune PID
mode(valid in critical
oscillation modg

00 PID control

01 PI control

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%), 0 is 0
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 Correspong”~ 0.3~1% for step PID
to Change of AD Value | default value is 10
S3+13| PID autotune overeoot | 0 enable overshoot only for step PID
I not overshodt try to
reduce the overshdot
S3+14 | Current target value Cannot adjust 16-bit no sign, only
adjusting percentage for step PID
every time in auto tune
end transition stage
S3+15| Number of times only for step PID,
exceeding the target valu default value is 15
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
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10: Critical oscillationmode
Bit8

0: manual control status

1: auto tune end, enter manudg
control status

monitoring purposey
only

S3+17

PID max output

0" 32767

Internal use
parameters of the
sysem 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 purposey
only

S3+22

Last time user 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, critical oscillation setting an

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" 429496729@unit: ms) Internal usage
PID operating parameters of the
parameters system
S3+30 | Reaktime accumulation Clear adrecalculate the time Internal usage

of two inflection points

whenreachng the inflection point

0" 429496729&unit: ms)

parameters of the
system
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S3+32

Sampling variation of
inflection point

Sampling difference between tw
inflection points
-2147483648~2147483647

Internal usage
parameters of the
system

S3+34

Sampling interval time
of inflection point EK

0" 429496729Qunit: 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 auto
tuning PID operation to
inflection point

-32767~32767unit: ms)

Internal usage
parameters of the
system

S3+#40

Starting samplingalue
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:autotuning parameter
collection

4: calculation of PID parameters

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

S3430

sampling time othe
lowestsampling
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
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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 Floating point,
deviation internal usage
parameters of the
system
S3+436 | Value of last integral | digital valuecorresponding to Ui | Floating point,

term

of the last sampling time

internal usage
parameters of the
system

S3+38

Value oflast
differential term

digital value corresponding to Ug
of the last sampling time

Floating point,
internal usage
parameters of the
system

S3+#40

LastPID output

Floating point,
internal usage
parameters of the
system

Note: When the auttuning modes changed to manual control, the value in the original
address of S3+24~S3+40 will be overwritten by the value in manual control mode.
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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 MV will decrease with the increasing of the measured
value PV, usually used for heatingntrol.

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, users can
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 intervaltlee sample tim& . There is no requirement for

during DA output; T should be larger than one PLC scan period during port o0tmaiue

should be chosen among 100~1000 times of PLC scan periods.

PID Operation Zone[S3+6]

PID control is entirely openedt the beginning and close to the target value with the highest
speeddefault value is 4095when it entered into the PID computation range, parameters Kp
TI, TD will be effective.

See graph below:

output wvalue .
P PID operation area

target value

PID open completely

time t

If the target value is 100, PIDapeat i on zone i s 10, and then the
from 90~110.
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Death Region [S3+7]

If the measured value changed slightly for a long time, and PID control is still in working
mode, then it belongs to meaningless control. Via settingahol death region, we can
overcome this situation. See graph below:

output wvalue

next valuel135

current value 122

last valuei120

time t

Suppose: we see the death region value to be 10. Then in the above graph, the difference is
only 2 comparing the current value with the last value. It will not do PID cottieol;

difference is 13 (more than death region 10) comparing the current value with the next value,
this difference value is larger than control death region value. it will do the PID control with
135.

7-4 Aut o Tune Mode

If users do not know how to se&tfPID 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 objeetaperature, pressure; not suitable for
liquid level and flow.

Auto-tuning is the process of extradi?ID parameters. Sometimes atuaing can not find
the best paragters at one time. It needs atiming for many times. It is normal thaktie is
a vibration in the proces#\fter the optimum paranters are found at the end of atitming,
please switch to the manual PID motfghe control object is unstable in the process of
manual PID, it can not be controlled at a constant target value, whicheneaused by the
unsatisfactory adjustment of parameters. It is necessanattjust 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 madihe value manually in terms of practical needs after the auto
tune process is completed.
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For step response method: Before doing auto tune, the system should be undecdmgrobn
steady state. Take the temperature for example: the measured teredratld be the same
to the environment temperature.

For critical oscillation method: user needs to set the sampling time at the beginning of the
auto tune process. For slow response system, 1000ms. For fast response syEd@ms10

For critical osdiation method: the system can start the auto tune at any state. For object
temperature, the current temperature doesnoét

Two different methods and PID control diagram:
(1)Step response met hod
Make sure currertemperature is equal to ambient temperature

output
X

DO
+DIFH
D3
Setting
DO
-DIFH

2Critical oscillation method
The auto tune start temperature can be any value

Output
3

DO
+DIFH

Dd
Setting \7{ ue
DO

DIFR T

To enter the auto tune mode, please set bit3®f 2)to be 1 and turn oRID 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 b® Aesult corresponding to one standard tested unit. The
default value is 10. The suggested setting rangeséalie AD resultx0.3~1%.
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User doesnédét need to change this value. Howeve

outside, this value should becreased modestly to avoid wrong judgment of positive and
negative movement. If this value is too large, the PID control period (sampling time) got from
the auto tune process will be too long. As the result do not set this value too large.

n 1 |If users hae 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 optinal

parameters all the time. But in auto tune process, detected value may be lower or higher than
the target value, safety factor should be considered here.

If set 1, overshooting is not permitted. For these objectives which have strict safety demand
such as pressure vessel. [§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,means the auto tune is successful and the
optimal parameters are got]83+2] bit8 keeps 0, whef53+2]bit7 changes from 1 to O, it

means auto tune is finished, but the parameters are not the best and they need to be modified
by hand.

Every adjustment pecent of current target value in auto tune endransition stage

[S3+14]

This parameter is effective only whgs3+13]is 1.

If doing PID control after auto tune, small range of overshooting may be occurred. It is better
to decreasthis parameer to control the overshooting. But response delay may occur if this
value is too small. The defaulted value is 100% which means the parameter is not effective.
The recommended range is 50~80%.

Cutline Explanation:

Current target value adjustment perder2/3 S3 + 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 + (final target vatuerenttarget value) x

2/3;

So the changing sequence of current target is 66 €, 88€, 96 €, 98¢€, 99¢€, 100€.
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100 Target value
96 Current targeB
88
Current targep
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 range of overshoobotay. 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 can 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 X®DPro
software.

Input Filter constantS3+8]
It will smooth the sampling value hE default value is 0%, which means no filter.

Differential GaifS3+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. Usad do
need to change it.

Uppetrlimit and loweklimit value [S3+10], [S3+11]
Users can choose the analog output range via setting this value.
Default value: lowetimit output =0

Uppetrlimit =4095
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7-6 Application outlines

Under the circumstances ofntinuous 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
parameters from auto tuning

Under the condition that overshoot not allowed, the PID parameters got from auto tune is up
to the target value, it means that different target value will produce diffelerjparameters

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. Betmmare

experience values of the control system for your reference:

Temperature syster® (%) 2000 ~ 6000l (minuteg 3 ~ 10 D (minute3 0.5 ~ 3
Flux systemP (%) 4000 ~ 10000l (minuteg 0.1 ~ 1

Pressure systerP (%) 3000 ~ 70001 (minuted 0.4 ~3

Liquid level systemP (%) 2000 ~ 8000I (minute)1 ~ 5
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7-77 Application

Example 1:
PID control program is shown below
SMO
— MOV ID100 D10 [~  // Move ID100content intoD10
M1 HD2.7
— (S) // auto tune moder set to autotune mode
M2 after auto tune end
A
4'\{/"0 PID DO D10 HDO YO /I startPID, DO is target valueD10is the
‘ -
measured value, frodDO is PID
4'\? 1 parameters area; output PID resulyBy
M2
4{ }7
M2 HD2.7 I/ PID control finish, close auto tune PIL
M1
4H{[})2.8 HDO?:}KO ( R) /1'if auto tune is successful, and overshoot
permitted, close auto tune control bit, au
4H{D2.8 HDO9 K1 tune will finish;

If auto tune turns 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 actusg#mperature to PID collection register

2. Set probably value for P, I, D, sampling period

3. Set ON auto tune control bit M1 to startup PID auto tune

4. M1 will be reset after the auto tune is finished

5. Set ON MO, use the PID parameters getting from @@

6. If the PID effect is not good by using the auto tune PID parameters, user can adjust the PID
parameters to get good effect.

Note: This PLC temperature PID control program is applicable to almost all temperature
control projects.
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Example 2:

To control the target temperatureN6Gn step response mode.
Overshoot is permitted:

1. Thetarget temperatur@ON (600

2. Parameters setting

PID Instruction Parameter Config
Target Value (SV) D4500 Measure Value(PV) |D2 Parameter: |D4000 | Output: |Y0
Parameter Corfig Mod..e. Corfig B
. _ (® Common Mode () Advanced Mode
() Manual ) Auto
Sampling Time : 100 2| ms 0 =
N -
4085 =
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 Value: 11 S iEe

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 Control Mode: PID Cartral measures definite value PV, outputvalue MY will

also increasze.

It’s usually used in cool control.

Crwershoot Corfig
(@) Enable Overshoot () Disable Overshoot Parameter Range:D4000 - D4063
100 =
15 =

Suggestion value

Read From PLC | | Wirte To PLC Cancel

3. The result curve
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Temperature

A

100 .
NIV
60 / \ I N =

a0 f \ /

28

0 t>

Explanation:

The target temperature is 60 degree, PID calculation range is 10 degreenitiddead area

is 0.2 degree, auto tune period changing value is 10. When the PID control works in normal
atmospheric temperature, the PID output terminal will heat the temperature from 28 to 100
degree, then the output stops, the temperature keegpasimgy 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 and stops. The tempecatases little then
decreases again. This process will repgeaally, the temperature will fluctuate close the

target temperature.

Note:

1. When the temperature reaches 100 degree and stops heeiRg) start bit D4002.7 will

not reset at once, it has delay before reset.

2. When the temperature reaches 100ekegnd 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). This
parameter will be replaced by the PID best sampling time after stopaiong 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 value after stoping heating at

100 degree.

5. When the temperature reaches 100rde@nd stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as @lease 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 pofwetentive, please set or

reset them propably to avoidiculation error when stamg the PLC next time.
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7. The final heating temperature will up to 110 degree when the overshoot is permitted. It is
over the target temperature by 50 degree, the overshoot amount is too large.

8. When the PID starts to work, the output will heat the olfject 28 degree to 60 degree,

then the output is forced to stop heating to avoid overshoot, but this will interrupt the PID
auto tune process.

9. To enlarge the PID calculation range can suppress the heating overshoot.

Overshoot isnot permitted:
1. The argd temperature is 60 degree (600
2. The related parameter settings:

PID Instruction Parameter Config

Target Value (SV) D4500 Measure Valus(PV) Do Parameter: |D4000 Output: | YO
Parameter Config MDC!? L .
. _ (@) Common Maode () Advanced Mode
() Manual ® Auto
Sampling Time : 100 = ms 0 -
= =
095 =
PID Computation Scope: 1000 |2 Direction Corfig
PID Corttral Death Band: 20 . (@ Megative Movement () Positive Movement

Megative Movement:Along with the increase of the

measures definte value PV, outputvalue MV wil also
Seff 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: PID Control measures definite value PV, outputvalue MV wil
also increase.
It’s usually used in cool contral.
Overshoot Config
() Enable Overshoot (@) Disable Overshoot Parameter Range:D4000 - D4063
Each time adjust the increase: 100 = %
Cumrent target value resident Count: 15 =

Suggestion value

Read From PLC | | Wiite To PLC —

3. The result curve
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\ Temperature

100

70

60

a0

28

H-\’

Explanation:

The target temperature is 60 degree, PID calculation range is 10 degree, PID control dead area
is 0.2 degree, auto tune period changing value.i$\In the PID control works in normal
atmospheric temperature, the PID output terminal wilt Heatemperature from 28 to 48

degree, then the output stops, thepgerature keeps increasing tod&gree (max

temperature) as the remaining warmth. Thertéhgperature keeps decreasing to 60 degree,

the aitput starts to heat again to @2gree and stops. The temperature increases ddlbtert

64 degreejhen decreases again. This process will repeat. Finally, the temperature will

fluctuate close the targeemperatureThe precision ig 0.25degree.

Note:

1. When the temperature reachesd4gree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset.

2. When the temperature reachesiégree and stops heating, BI® 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 time (about 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 by the best BB atier stoping heating at 48
degree.

5. When the temperatuneaches 48egree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as 0. Please set ON the PID after the temperature decreases under the normal
atmospheric temperature.

6. If PID auto tune start bit and auto tune success bit are pofwetentive, please set or

reset them propably to avoid calculation erroewlstarting the PLC next time.
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7. The final hating temperature will up to #egree when the overshoot is permitted. It is
over the target temperature by dégree,hie overshoot amount is small
8. To enlarge the PID calculation range can suppresstiten overshoot.

8CLanguage Function Bl oc¢

I'n this chapter, we focus on C |l anguage funct.i
calling, application points etc. We also attach the common function list.

81 Summary

XD/XL series supports to write function blocks in C language in the Xinje ®ifareand

call them where needed.dtipports almost all C language functions (compared with XC
series, XD/XL series also supports global variables), which enhances thesntafity of

the program. At the same time, it can call many places and different files, greatly improves
the efficiency of programmers.

82 I nstruction For mat

I Instruction Summary
Call the C language Function Block at the specified place.

Call the C dnguage function blodNAME_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 CFunction Block, defined by the user| String

S2 Corresponding start ID of word W in C langua{ 16 bits, BIN
function

S3 Corresponding start ID diit B in C language bit, BIN
function
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3 Suitable Soft Components

word Operands System Constant| Module
|| ™| co|DX|DY|pu|pg|KH D | QD
S2 o
Operands| System
Bit X|Y[M| &[] |Dum
S3 0

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DSncludes 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

H(’HN%SC i | -

S1 is the function name. It consists of numbers, letters and underlines. Ttlediestter

candét be number, and =92AB6Ichaamctees | engt h shoul d be
The name can be the same with PLCO6s self instr
The name candét be the same with the function b

83 Operatieprns S

I Open PLC edit tool, in the |l eft AProjecto to
choose fAAdd New Func Bl ocko.
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;_j Project
Z-23 PLCL
=-_] Code
EE% Ladder
Id... Instruction Lisk

E S Add Hew Func Elock

=] <omm Import Fune Block From Dizk
B Free Monitar
[ata Monitaor
E] Set Req Init Yalue
=2 PLC Config
[ Password
@ PLC Serial Port
O Module

L] I

2 See graph below, fill in the information of your function;

Func Hlock Info Edit

X

Func Bloclk Hame:|FUHC1 N | Version: |1.0.0

i . 1\
Dezcription: \

Function
Block Name

Editor Name

m\ | Date: |2|:|13E 38 &H v|

-

|| Comcel |

Function Blockname is the name we use to call the BLOCK. For example: the diagram of

FUNC1 should be written as below:

i |

FUNC1 DO MO }—‘

3. After creating the new Function Block, you can see the edit interface as shown below:
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FIL1 — Ladder HonoaB] ook W] |

! Information § M1 N f unctiitohsd sf innmatei
T sessriname, this name canodliirrrrrrns
2 Fuy users should modify in the edit window.)
3 Vel
4 huthor
5 UpdateTi 2013-3-5 10:49:07
g Comroent
-
=] FEEERETEE e
2 woid FUNC1{ WORD W , BIT B |
106 {
11
iz | ¥
13
Edit your C language WORD W: correspond to soft compomteD
program be BIT B: correspond to soft component M

T Paramet er sd tr aFhusnfcetri oinenyBIl aidfdkkeaag !l I{ htBhd r an s f ¢

and( MM)s the start I D of W and B. Take the

a

DO and MO, then W QqQQi s sMIIDD sB WLQPD] i fstbaOpaB:
in the | adder are HDO, HMO , then W[ 0] =HDO,
| adder a1l 01 0 0t, hen W[ 0] =D100O0, B[ O] =HM100.

components start address are defined in
Note: The local variable defined inside the C function cannot be more than 100 words.

PLC

1 Par amé&t erre pWoerslorftt ¢ omp om etnite fusrem iaf idata ¢
W[O0]=1; W 1]=W2]+W3]; in the program, use
C language rul es.

1T Paramet eepisteéht component , use it in the f
SEBnRESET E. g: B[ O] =sls;i g8 me n=t0,; fAord eex ampl e,

T Double word ©oper aftrivemt: Emagdd DW[ 10] =100000,
assignmentwotrad dUuWI] eV[-vidr] d Opeaeirbd tei o n: Supp
definition of floating variabhei ob;gt:he fun

float register DO(double wWord) means FW[O0],
f Other soft el ements definition in C | anguag

When a function block is createddefine SysRegAddr_ HD_D_HM_ 4 default definedn

the main functionlf you need to use inpuX{( and outputY), you need t@dd X, Yin the
defaultMacro definitionfi#define SysRegAdetD D HM_Mo, wh i ¢ h#definel | be 0
SysRegAdddD D HM_ M X Y0. For exampl e, set X0 state
state to coil M10, B[10]= Y][0O]. (Notefhe correspading X andY are expressed in decimal

rather than octal in C langugge

Similarly, the applications in C are same for spmwer off memory process S, counter C,

timer T, counter register CD, timer register TD, register D (HD) and coil M (HM), etc. Macro

de f i n #defin@SysRagAddr S C T CD_TD Mo . I f they are power

297

t

0 l

of f



process HS, counter HC, timer HT, counter register HCD, timer register HTD, etc, Macro
definiti®nsReétghddmeHS_HC_HT_HCD_HTDO.
Examples: W[0]=CDI[0];W[1]=TD[0];B[1]=C[0]B[2]=T][O];

Note: Software component types are supported except SEM.

T When the function bl ¢gdkfisoneciSgaRedAddief DI D ¢

the main function.

7
§ R R SRR R AR R A S
9  wvoid FUNC1{ WORD W , BIT B )
18 14
11 #define SysReghddr HD D HM M
12
13
14 | 3}
15
It is recommended to use it asuacltooal bmaygr o

T Functi onmmhlei hurseerry:function bl ock can direct]l
defined in the dha@ldorf ol i hrhaer yf.un®dd ons

contained in the function | ibrary.
T The other data type supported:
BOOL; //BOOL Quantity

INT8U; /18 bits unsigned integer

INT8S; /18 bits signed integer

INT16U //16 bits unsigned integer
INT16S //16 bits signed integer

INT32U /132 bits unsigned integer
INT32S /132 bits signed integer

FP32; /I single precision floating

FP64; //[double precision floating

Examples#defineDHD*(INT32S*)&HD  //DHD means double wordD
#define FFW*(FP64%&D /[FFW means double precision floating numbers
#define DDW* (long long*)&D //DDW means fouwords register
Explanation: DHD is 3dit signed integerDHDI[O] represents a 3RBit signed integer power
off holding register composed of HDO and HD1.

Predefined macros #define true 1
#define false 0
#define TRUE 1
#define FALSE O
T There is no non editable ophedshebhsm mehea sexphe
source files.

T I'n C, there are two r,#l eefixtidabn#i @ ttxnebech ng

when using the header fi l#é nich utdiree Of&x@r.¢he of ielc ¢

T Do not use MadecfBiyralde ¢ g md dihen header fil e,
is ineffective in the header file, which
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84 | mport and Export the Functions

I Export
(1) Function: Export the function as the file, then other PLC program can import to use;

;-;"1 Project
=23 PLCL
=] Code
EE% Ladder
Id.. Instruction Lisk

=-[B] Fure Block

—1 IExp-:-rt Fune Block
|:| =

= comm Eemove Fune Block From Froject

@ Free Manitar

[raka Maonikar

E] Set Req Init Yalue

Func Block Info Edit (X

Fune Elock Name:| | Version:
Description:
Export 3 ?

@ Edit () Ho Edit [ ox ;|[ el ]

(2) Export Format
a) Edit: Export the source codes out and save as a file. If import again, thestiitaisle;
b) No edit: Dondét export the s obthermeemodetsde, i f

and non Ethernehodels cannot be used in common. You only need to modify the model
before exporting it

2. Import
Function: Import the existingunc Block file, to use in the PLC program.
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Froject
3 project
-2 PLCL
=] Code
Egi Ladder
Id... Inskruckion Lisk

I:‘ Seq #dd Hew Fune Elaclk

= comme Import Func Block From Dizk

@ Free Monitar

Data Maonitor

Ej Set Reqg Init Yalue
Choose théuncBlock, r i ght «cl i ck
and then click OK.
85 Edit the Func BI
Example: Add DO and D1

0l mport F uractfileB |

ocks

n PLCO6s

MDI'n 6Project 6 tFano Bldcl mere waenname tHEuneBiotkasARD 2,
then edit C language program;
2Click o6compile'" after edition.
FLC1 - Ladder FoncBlock—ADD 2
Information Export Compile
7 W [2] =W [0] +W [1]
= e e e e e e e e e e e e e e

o wvoid ADD 2 WORD W , BIT B )
105 {W [2] =W [0] +W [1]]

11

12 | ¥

13

4

Information(l)

Error List | ©ukput

1.0 A4 A Emp PrFUncEAADD 2 o0 In Function 'aD0_2"

oA EmpPHFUReBVADD_Z.ci6: 1 error: expected ;' before 'asm' \

According to the information shown in the output blank, we can search and modify the
anguage

grammar error in C |
behind W [2] =W D] + W [1].

Compile the program again after modifying the program. In the information list, we can

The information list

progr am.

confirm that there is no grammar error in the program.
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Information Export Compile

[ Comrnent :
7 W [2] =W [0] +W [1]
B e i e e i i e i e e e e i e i e e i e e e e e e i e e e e e e e e

S  wvoid ADD_1{ WORD W , BIT B |
106 W [2] =W [0] +W [1]:]
11

1z }
<

Information

Error List | ©utput

(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

M0
— | {  apz2oo wmo H

(4) Download program into PLC, run PLC and set MO.

W 10

MOW k10 Do H

Mow k20 D1 H
20

ﬁ {  aoo2po w0 H
0 oN

(5) From Free Monitor in the toolbar, we can see that D2 changes to beng@ans
assignment is successful;

e xama="Esae 4009 2 HEKE =

$-2

S O e L I A PR (@ @

nz =sInz Del zDe

Free Monitor

PLC1-BR%E1 o>
SEEL ~ | EIN S e Wik | 2l ER

IFires P =i i I

v 30 B 103H
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86 Program Exampl e

If PLC needs to do complicated calculation (including plus and minus calculation), the
calculation will be used for many times, C language function is easy to use.

Example &

Calcuation a= b/c + b*c+(€3)*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 operands, it needs many steps to get the result.

[ SUB DI Ki Db |
! |
(St

FLC-3

L[ MUL D Ds DIz M

1 k. 3

¥lLC-3
0
D2c-2%n

— MUL D1 D2 Dl H
4 2 ]

A
[¥14:H*

= DIV O DI Din -

MR 4 2

A

It B
— WD D16 D18 =
DB -

D &:make B result ta
Dward

—| DADD M1 D4 020 j—
pi1zcapn & F

34 B

—  DADD D20 DI§ D2 |

D Beenake BAC seln
Lo
DA

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 wordalue, in plus calculation all the data should be changed to Dword.
The final result is stored in D22~D23.
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Method 2: use C language:

MO
— RESULT D MO

RESULT Function name

DO I n the function, W [O0] =DO0, W |
If DO=D32, then W [0] =D32W [ 1] =D33¢é
I f S2=HD32, then W [ 0] =HD3 2, W

MO In the functi on, B [ 0] = MO, B
I f S2=M32, then B [ 0] = M32, B
I f S2=HM32, then B [ 0] = HM32,

C program

g woid RESULT( WORD W , BIT B )

10 {

11| long int a,b,c,d;’
12 | b=W[1]:

13 c=W[2]:

14 | d=w[3]:

15 a=b/c+b*c+(c-3) *d;
16 | DW[4]=a:

17 }

Method 2 can simplify the program.
The above C language function is similar to ladder chart of method 1, whose precision is not
high. If it needs to get the high precision, please use float calculation.

Example 2: Calculate CRC parity value via FuB&ock

CRC calculation rules:

" 1" Set 16bit register (CRC register) = FFFF H

" 27 XOR (Exclusive OR) the first-8it byte message and the low-tié CRC register.

" 3 Right shift 1 bit of CRC register, fill 0 into the highest bit.

" 4" Check the right shifted Wae, 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 and then save the result into
the CRC register.

" 5" Repeat step3&4 until all thel@it have been calculated.

" 6 Repeatstép2” ~ 5, then calculate the next-Bit message. Until all the messages
have been calculated, the result will be the CRC parity code in CRC register.

Edit C language Function Block program, see graph below:
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= void CRC CHECE({ WoRD W , BIT E )
10 i

11 int i,j,m,n:

12 unsigned int reg cro=0xffff, k;
13

14 fori i = 0 ; 1 < W[O] ; i++ )
15 i

16 reg crot=W[i+l];

17 Tfor (j=0;]3<8:J3++]

15 i

19 if (reg cros0x01)

z20 reg_u:r|:=ireg_crc:>>1]*DanDl;
21 else

2z reg crocsreg crorrl;
23 }

24 }

25

26 m=W[0] +1:

27 n=wroj+2:

ed= k=reg crc:0xfrf00;

29 Wnl] = kx=3:

30 W[m]=reg croslxft;

31 }

Edit PLC ladder program,
DO: Check byte number of data,
D1" D5: Check data content. See graph below:

2

Y MOV HS D0
MOV H12 D1
MOV H3 D2
MOV H56 D3
MOV H78 D4
MOV Ho D5

00
Y CRC_CHECK | DO | MO

Download to PLC, then RUN PLC, set MO0, via Free Monitor, we can find that values in D6
and D7 are the highest and lowest bit of CRC parity value;
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87 New functions

(1) For mat
Click theadvanced/editor support setting menu to open the C editor support options window.

PLC1 - Ladder ) SourceFile-FUNC1 |

Information Export hd ile
Editor support setting

{}, Format = Toggle Lines Comments

1 j#ttt#ttt## EkkEErrrrr I E I XL E T E LA R E X KRR L ®
2 Functior
. ont and Color
3 Version
4 Author:
5 UpdateTime: 2021-88-16 14:16:31
6 Comment:
7
8 1:1;mm*tmmttmrttmm*tmm*tmmttmr*tmm*tmmttmarrtmmrtnmttnmttmaﬂn&nmttmmttmrrtmmrt;
9 void FUNC1( WORD W , BIT B )
1e {
11 #define SysRegAddr_HD_D_HM_M
12
13
14 }
15

Code Format

Format (® Aliman

Auto format completed statements when entering ™"
Auto format completed sequence when entering "}"
Handling special characters

IntelliSense

¥ auto compette code
v auto indent

auto complete brace

(2) Loccaolde aut o for mat

0 Auto format completed statements when enterin
When the user enters the character ;" format the statement of the current row.

i Auto forilmmatedcsmpguence when entering f}o
When the user enters "}, format the contents in "{}".

B Handling special characters

The full width characters entered by the user into the editor need to be converted to half
width characters because they are not recogtigede compiler.

305



4 Aut o compl ete code

When the user inputs characters, the code prompt function will give certain prompts to
help the user input and complete the code.

0 Submit

When the user pcwrsntyeditedtcale willhe sulimittédiie t
analyzer for analysis and a list of code tips will be generated

U Prompt

When the user inputs characters, the code prompt control will pop up automatically to
match the user's input and give a prompt

vold FUNCL({ WORD W, BIT B )

1
#define SysRegAddr_HD D _HM M

il
} if
int
INTSL
INTSS
INT15L
INT16S
INT32L
INT325
if) { }
if0{ Jelse{}

U0 Access tips for member variabl es

When theuser enters "." "or* > ", the code prompt function will help the user prompt the
members in the structure or consortium type of the defined variable, as shown in the
following figure.

struct TestStruct
(=
int a;
int b;
—1
vold FUNC1{ WORD W, BIT B )
=
#define SysRegfddr HD D _HM_M

TestStruct test;
test.

} a
- b

it Auto indent

The automatic indentation function of the editor ismted, which is more in line with
user habits

0 Auto complete brace

When the user enters "(" ["{", it will automatically help the user generate the
corresponding bracket ")"T "}"

(5) Comment / uncomment
Comment selects / deselects the comment for the row
Theshorcut key is Ctrl +/.
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6) Function I ibrary
Please refer to chaptes83

88 Function | ibrary

It provides the functions of encryption, encapsulation, export and import of C function blocks.

881. Export the function | ibrary

Right clickthefunction blockand select expogsfunction library to enter the function
library Export Wizard interface.

l R L
3 Prject “||* Information
| 543 Pt

: E]E! g ; ’ Fur
E i e 3 Ver
: ~Id; Instruction List 4 Aut
ERC | . pe
: E} Ga Add new source file o
) P Add new header file

: *1
ii . Batch Import Files f
: =433 F

: Batch Export Files ir
E . Export as Function Library .
RS €l Batch Delete Files

I N T ic

The function library Export Wizard is divided into "select exported function block page", "fill
in library information page”, "select prohibited / allowed model page"hafmlpagen the
lower right corner
(1) Hel p page
Click the help button to show thelpénformation.

[ select Al [] Negate
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i fl.l'u:hmlray
Click "Select Save Path" to select the storage path of the library to be exported this time.
3. Select a limited model

The exported function library is restricted by checking "Select allowed models” or “Select to
models”. The function library can only be used in the allowed model list or prohibited

in prohibited models.

"Select to allow models" and "Select to disable models" are only allowed to select one or

none.

Mercnrrpld:ngﬂ)ed:weueps click OK, the software backaround will generate a
r.n:nmllEy .and save it to the selected path.

2)sel ect exported function block page
fiSelect function block and its dependencies pagtihedirst page of the Export Wizard,
as shown in the following figure.

FUNC1

[] Select All [] Negate

Select the function block to be exported. It must be unencrypted, oskdtwannot be

exported normally.

Select the dependency of the exported function block on the right. If funcl declares that the

function in func2 is used, func2 needs to be added to the dependency of funcl. If there is no
dependency, you do not need teckit.

If the "select all* button is selected, all function blocks will be selected.

Check the negative button to deselect the selected function block and select the unselected

function block.

After selecting the C function block and its dependenciesk nkxt to enter the "fill in

library information page".
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@fill in library information page

Library Name: Version:
Author: Date: Monday ., August
Description:
Save Path: Select Dir
Previous Next : Cancel Help

Please be sure to fill in the function library name, version, author, descapiiotie
export path of the function library.

Atfter filling in the library information, click the next to enter the "select prohibited /
allowed models page".

4 select prohibited / allowed model s page
The user can select the list of prohibiteddels, the list of allowed models, or none (that

is, any model is allowed).

After selecting the forbidden or allowed model, the page is shown in the figure below. At
this time, the select restricted model box below can be operated and selected. When the
option in the left column is selected, all models of the group will be selected; When
selecting the option in the second left column, all models of the series will be selected.
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Tips: Ban models and Allow models, only one can be selected
Choose Ban Models [] Choose Allow Models
W mee  Imee
]Jy [JRC3 [] RC1-60
OIS (] RCe [ Rc2
] XA [] RCEH [] RC2D
[ ] XD ] RC2L
[] %G [] RC2va
[ XL [] RC2ZM
] XK [JRC3
1 XE
Previous 0K Cancel Help

B)compl eti on

Atfter filling in the above information and confirming that it mriect, click "OK" to enter
the final export process. The bottom left corner of the export page prompts "exporting
function library...". This process takes a long time, please wait a moment.

The file generated by export is named according to the deféufifanction library

name Version_ The creation dagblibd , wisistoredhin the save directory filled in
(3), as shown in the following figure.
= ) M EE =il Fh
| ] FUNC LIB_V1.0.0_20190507.eblib 2019/5/7 11:26 EBLIB 32i4 24 KB|
882. Manage the function | ibrary
Right click the function I|brary, select manager library.
\ . Func Block 5
. -2 Source Fie 6
. L. FUNCT 7
:j Header File g
Eﬂw
B =
i Manager Library
...l User function library 12
K3 Confia Block 13

It will show below window:
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File Display Setting
Added Library
Rl of the company

File

Q)add Il ibrary

Through this function, the user can add the library file (suffix. Eblib) to the function
library directory set in xdppro and display it in the "function library" interface for import.
2 Del ete |l ibrary

For thefunction library files in the function library directory that users do not need, you
can delete the library files in the directory by deleting the library.

Note: you need to select a specific function library before clicking "delete library".

Display:
In the display menu, you can expand / collapse all the file.trees

Setting:

(1) Set the library path

To use the function library, you need to set the directory of the function library before
subsequent operations.

After setting the library directory, the funatidibrary files will be obtained from the
directory and subdirectories, read, parsed and displayed in the management interface.
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After clicking default, you will be provided with a default function library path. If it does
not exist, you need to create ianually.

Click Edit path, and you can select a folder as the function library path.

Click OK to read the function library file under the path and display it in the management
interface.

Area A, B, C, D:

Area a is the company drafown list, where youan select a company to filter and view.
Area B is the treeiagramof function library files. The first level is the company / author,
the second level is the name of the function library, the third level is different versions of
the same function librarynd the third level is specific files. Click the function library

file node of the third level to view the detailed description of the function library

(function library name, author, version, creation date and function library description) and
the blackandwhite list of models in area @t the same time, the instructions and
explanatiorof the function library are displayed in area D.

The user can browse all function libraries in the management interface, check the third
level function library file orthe left, and click OK to load it into the current PLC project.
After clicking OK, all function libraries in the current PLC project will be unloaded and
the function libraryselectedy the user will be reloaded for use.

Note: two versions of the same type of function library cannsehleetedat the same

time.

883. Use the function |ibrary

@yVview function |ibrary instructions
Click the function library file node to view the instructions and instruction descriptions in the
library, as shown in the following figure
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[ ExiscunmE = %
s FE fEE %;ﬁéggsg
TEST_ADD[1.0.0  |686 i | BEE
. I%Hma}: 2019/7/23 11:01:03
TEST_MUL|1.0.0 |86 o %%mlu‘cﬁmémaﬁﬁs hnE
%ifl
2 Application of functiomadti brary instruction i

The use of instruction is consistent with the use of function block.
The format is: instructiolVORD BIT, such a$UNC1 DO MQ The use in laddaghartis
shown in the following figure.

- TEST ADD DO MO I

3 Downl oad
If the function library has "forbidden models" or "allowed models", check it when
downloading the project. If you download unqualified models, they will not be allowed to
download.

89 Appl i mattiedn

T I'n one Func Block fil®, amd tchhey wecan ebenanygl Ifa
1 Each Func Bl ockthel Bunstiaodependeheér function
T Func Block files can call C language | ibrary
sin, cos, tan.
T XC seri esupPpoxr tonllocal v asreirdlelse ,PLvChislug p»D/tXlb ot
global wvariable. This makes C | anguage Bl ock
T Recommended usage of global variabl es:
WwWUse the soft component area instead of ordi

variabl es.
The soft component space of PLC can be used a
is guaranteed.
YUsage exampl e
Take FP64 type as an example:
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1 1T - - - - -
2 ctionBlockName: FUNC1

3 rsion: 1.0.9

4 Author:

3 UpdateTime: 2928/1/3 10:38:47

[ Comment:

7

8

9

s declaration
11

12 woid FUNCL{ WORD W , BIT B )

13 B {

14 | #define SysRegAddr HD_D_HM M

15

16 | |Globalv = (FP&4™)(&K[@]); Hre g :
. | | initialization
18 | Test();

19 -}

20 woid Test()

21 H{

22

23

24

25 |}

26 -

As show in the figure above, the global poin@lobalV is declared outside the function,

and then initialized in the main function to point to the space of the software component. The
first address of the space is the address whid@ is located. Finally, th value of the

variable can be obtained through pointer operation in other functions.
Take structure type as an example

1 #ifndef STRUCT_H
2 #define STRUCT_H
3

4 typedef struct

5

] INT1eU V;

7 FPE4 5;

8 JExStruct;

9

18 #endif

The declaration of structure

T SRR L e e e e e e D e e
2 FunctionBlocklame: STRUCT

3 Version: l.8.8

4 Author:

H] UpdateTime: 2028/1/3 18:58:49

1 Comment :

7

B

1o Lomrrrrrer— the header file contained declaration
11 ExStruct™ 5T;
12 void STRUCT({ WORD W, BIT B )

12 B {
14
15 #define SysRegAddr_HD_D_HM_M
16
- - : . aga . .
| pr =(estuctymiiel); | jnitialization
19 ST-3V = 18;
8 ST-»5 = 188.881;
21
22 Test(5T);
23 =
24 void Test{ExStruct™ ex)
5B
26 #define SysRegAddr_HD_D_HM_M
27
2B *{INT16U*)BHD[B] = ex-»V; .
29 *({FPG4=)BHD[2] = ex-35; uS|ng
e T

Structure type gl obal
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T XDPPro software v3.3 and |

e A R RN

vt ERC Lo

|

In this function block, user can call the C function directly:

4

—
S N

ater

ver si

on

[or
[ ]
Lo - -

TCRC
TDSL
TDSS
TECA
TECC
TEEX
TEL1O
TELD
TEFTH
TEFTR
TEQE
TESITM
TETF
TEUE
TEX
TFA
TITF
TQE
TSM
TTF

ﬁﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁ

TUE

For example: click TEL10, the function name will show on the project bar:

Calenlation area of a circle

Circumference calculation

CEC Check

Input data (short) from biz to small order
Input data (short) from small to largze order
Calculation area of a circle

Circumference calculation

Exponentiation caleulation

Hatural logarithm

Hatural logarithm

Fnown two right-angle sides and the hypotenuse

Fnown one right-angle side and hypotenuse nmeed to demand the other right-angle side

Quadratic equation (float)

Sum of memory 32-bit fleating data
The product of memory data (float)
Quadratic equation [float)
Exponentiation caleulation
Factorial solwving

Inverse trigonometriec functions
Quadratic equation (short)

Sum of memory 32-bit integer data
The product of memory data (short)

Quadratic equation (short)

[ ;\1 Project
523 pLct
=] Caode
EE% Ladder
. Instruckion List
= Func Black
¥ TLUE

] sequence Block

demanded

User can call it in the ladder chart editing damv at any time.
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8-10Q&A

(1) secondr onadefinition f

of C |

anguage

or

t he

coi l

Some users have further extended the software comptype after defining it, as shown in

the following code:

#defineSysRegAddr HD_D_HM_M_X_Y

#d

efine OUT Y[1]
OUT = 100;

The secondnacro definition of coils such a&&is not allowed because the reading and writing
of coil data is not simply a pointer, but through a function. In this case, the compiler cannot
hande it, resulting in an error.

(2) Us e

t he

val ue

of t he

cCoi

as

t he

judgment

The user uses the value of the coil as the judgment condition of the if statement, as shown in

the following code:

if(X[0])DIO]

=10;

This writing method will report an error during compilation dese our compiler has made
an error during internal processing. It is recommended thatlyaugethe line, as follows:
if(X[0])
D[0] =10;

B)UskeM

DM|0] is not supported at present. Only DW and FW double word operations are supported.

(4) An

error

i s

This phenomenon is caused by full angle characters in the code. Full angle characters can be
cleared by using formatting.

5) The C
B %
PLCA ~
0Es
I e

Id ﬁf%lﬁgﬁﬁ
-- [ EghThEER
ER R
i ielc] ADDING
i bc INML
SR

T FERESRL
| A PESR
[ mE e
[ WFETEER
AR AERIAR

l anguage

functi on

n

t

he

header fil

PLCT - 1272 [ S3ci HAND A | 5552/ ADDING |
[e8 s |
1 #ifndef _HAND A H
2 #define HAND A H
3 #endif
4
5 #define Home_speed 12008
6 #define AxisEnable 1
7
a8
9 E] INT325 ADDINGS(int x , int y) {
1@
11 int max;
12 max=Ffabs (x)*>+Fabs(y)*;
13
12 L}
15
16
17

There is no compilation function inthe header file. Only the source file can be compiled.
The header file cannot be compiled separately.
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(6) When two source files call the header file, vy
f i Wreiiitre both awmdrcempil escorreoglram bhwst wrloe gdc
Using #ikmrg'l badwet s'i de t he function can be under s
globally. There is no problem compiling a sour
The function of the header file canxxXee hunder st
with variables and functions decl ared n the h
However, during the downl oad pr odenskse,d. mAlfttiep! e
preprocessing, both source files have decl arat
Repeated decl aration er rXdDrPs owiilsl scoovnr adgurai g n

Suggestion:
Correctly include the header file where the header file content needs be used, rather
than blindly include the header file directly outside the function.

FUNCTLoONELOCKName ;

. BT

EEEE g TaE-
b W] HAND_A
=0 TS
FLAETITRE
L R PEREERE
----- [T EmEhass
----- [ naFzaess
- g iR R
----- E: gmts
----- Hrigdsis
----- o s
e PLCERR

o0 3 R
o] BB

b W) HAND_A

[—Jlﬂ FREThRERE

: i
i AAESITREE

----- [ EmEhaskh

----- [ IREEasR

-E it BRI

----- E: gt

----- HiBLHE

----- G R S

=4 PLCEIE

i gmifﬂ Vo

[F= I T RV, R SR UV

16
11
12
13
14
15
16
17
18
19
268
21
22
23
24
25
26
27
28
29
3@

AL LN

I #include "HAND_A.h

void ADDING{ WORD W , BIT B )

=

—}

[T R SV R Y]

18
11
12
13
14
15
16
17

#define SysRegAddr_HD_D HM_M

INT325 MUL_A(INT32S r);

Du[
D[

1= ADDINGS(-17,77);
1= MUL_A{1);

Bl INT325 MUL_A(INT32S r) {

INT325 mas ;

mas=ADDINGS(-17,30)+r;

"HAND A.h"

#include

wold INITIL( WORD W , BIT B )

{

Du[

—

= ADDINGS(-
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L ey wew QO =l D] Y T L s e _ap Ty vov m e owe g e B ) O Y,
*;LI- E’il(sll}gt!ll- igim ik _M_ jgtls_ —sll-ié_ {F?>— EEB} 5??)—-[8} Fi1 ?ﬁ Fi2 sF12 L= D |:| . |:| | & K
B X pLct - e | sz HAND A | 357 ADDING [FE0get-INITIL
0 EE 58 B &=
I m ; .................................
ﬁ%igiﬁﬁ 3
}%:;'L 2 g
-o|n] HAND A 18 void INITIL{ WORD W , BIT B ) s x
- B B 1 H]
RARFEFThREE 1z #define SysRegAddr HD D HM|
----- Ca AP ThiE 13 ANeEER SFERRE T,
D FRE TR ig DH[ 1 ]= ADDTNGS (- y isTure:True Errinfo: ErrCodeEnum:FuncBLink
O W o )i
= ﬁﬁﬁ%ﬁﬂ%ﬁﬁ&:ﬂ 17 —
S Fe R
diEss |OTE <
£20
EiRslx Fit
D':\'l':\rél\'g':taTnD:E:ﬁi\;gﬁmaﬁ\\lig#?&\%g?_ﬂgr:\\ﬁ\?? .T.ﬁiﬁneatss\mrunchHAND_A.n:a muttiple defintion of ' ADDINGS"
LA Mmph16488\PriFuncBWDDING .o:D:\Program Files (x86 JXINJEXDPPro\TOOLXDARIN/. A\ tmp\16488\PrjFuncB/HAND_A h:9: first defined here
811 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 c, size_t n);

Return the first position among
n words befores position

int

memcmp(const void *s1, const void *s2, size_t 1

Compare the firsh words of
positionslands2

void * memcpy(void *s1, const void *s2, size_t n);

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 * stchr(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
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Double-precision math
function

Single-precision math
function

Description

double acos(double x);

float acosf(float x);

Inverse cosine function

double asin(double x);

float asinf(float x);

Inverse sine function

double atan(double x);

float atanf(float x);

Inversetangent function

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

double cos(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 floatingk/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 part,
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
(xy)

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 oparameter X

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. Semé 14 in the following example:
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] void ZHENGEIAN| WORD W

10 {

11 int =;

12 float =,v,z;

13 *x=FW[DO] ;

14 v=azinf(x);

15 z=180%v/3.14159;
16 a=(int) z;

1557 WL2]=a;

15 i

EIT E )

Flash register operation special function library

Flashregister operationpecial
function

Explanation

flash_copy ( void *dst, void *src,
size tlen);

A function that copis data to a flash register.
DST: the starting address of the target register
copied to;

SRC: source data address;

Len: number of bytes copied;

flash_move ( voiddst, void *src,
size tlen);

the copy bytes of the flash registérthe target area an
the source area overlap,sla_ Move can ensure that th
bytes of the overlapping area are copied to the targe
area before the source string is overwritten, but the
source content will be changed after copying. Howey
when the target area does not overlap with the sourg
area, itis same to the function of flash_copy.
DST: the starting address of the target register copie
to;

SRC: source data address;
Len: number of bytes copied;

flash_set_int8 yoid* dst, int8
data);

flash_set_int16 ( void* dst, int16
data );

flash_set_int32 ( void* dst, int32
data);

flash_set_int64 ( void* dst, int64
data );

data);

flash_set_float32( void* dst, float32

data );

flash_set_float64( void* dst, float64

Make some type of assignment to the flash register.
DST: the starting addre®f the target register;
Data: different types of data;

Take the copy data and assignment of flash register as an exailipkrate the use of

functions in the function table:

Example 1: Cqy data to Flash register FD100

flash_copy ( va *dst, void *src, size_t len)
TheVoid in theflash_copy function represents the parameter typectuad use, there is no
need to write voidSee ine 13 in the following example:
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9 vold FUNCL1{ WORD W , BIT B )
=
11 #define SysRegAddr_HD D _HM_M_FD_SFD

12 | char a[8] = {'a', 'b", 'c', 'd', 'e', 'f', 'g'y 'h'};

13 flash_copy ( &FD[18@], &a, sizeof(a) );//EFsizecf(a)TEIEE:
14

15 | }

16

Example 2: set value in Flash register

flash_set_int16 ( void* dst, int16 data );

The advantage dlash_set_intl6compared tdlash_copy
If usingflash_copyto set value iflashregister It is very inconvenient to use
int temp_val = 1000;
flash_copy(&FD[1000], &temp_val, sizeof(temp_val));
If usingflash_setflash_set_int32(&FD[1000}.000);
Seeline 13~18in the below example:

9 wvoid FUNCL{ WORD W , BIT B )

18 [ {
11 #tdefine SysRegiddr HD D HM ._FD SFD
12 //flash set EFIEHER=F
13 flash_set_lntﬁ ( &FD[184] 8 3;
14 flash_set intle ( &FD[1es], 16 );
15 flash_set int32 ( &FD[1e88], 32 );
18 flash_set inte4 ( &FD[112], &4 );
17 flash_set flocat32 ( &FD[128], 32.32 );
18 flash_set floated ( &FD[122], B4.64 };
19
20 | }
21 =
Note:

(1) flash_move function requires the support of the PLC firmware version of the lower
computer (firmware version: v3.7.2 firmware date: 20210528).

(2) The flash register can be written about 1000000 times, and each write is the erasure of the
whole flash register, which is tirmnsuming. Frequent writing will cause permanent

damage to the flash register. Therefore, it is not recommended thaivigefsequently.

Carefully use the power on normally on and oscillation coil (e.g. §W,1) as the driving
conditions.
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9S e qu a8« K

This chaptemainly introduces 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 Sfé(éixecute }—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 witlBBSOCKE, and programmers can write
instructions in the BLOCK. If one BLOCK contains multiple pulse output instructiams

other instructions , then pulse output instructions will execute in accordance with conditions
meet order; And meanwhile the next putsgput 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
I nstruction
Pulseoutput
Read writemodule L — All instructions in
G code > . .
o ) BLOCK is executed in
Wait instruction
. order
Commandist
SBLOCKE = = = » BLOCKend
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n 1: Firmware version below V3.4.5: the XD series PLC allows up to eight BLOCKSs.
Firmware version V3.4.5 arabove: 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 the BLOCK to the bottom in Wiren the last
instruction is executedhe execution of the BLOCMWiill be restarted immediately from the
top to the bottom. When the trigger conditisrdisconnected, the BLOCKill not stop
immediately, but will complete the last scan and stop aftextbeution 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 circularly.

9-2 Call ©OGE BL

In one program file, it can call many BLOCK; the following is the method to add BLOCK in
the program.

9-2-T Add the BLOCK

Open XDPPro software, right click the sequence block in the project bar:

[ g Project
.23 pLl
=] Caode
EE% Ladder
Id... Instruction Lisk

Func Black

;% com #dd Sequence EBlaock

@ Free Monitor

Data Monitor

EJ Set Reg Init Yalue

Click the command 6éadd sequence bl ockd,

323

t

h e

f

(0]



Edit Sequence Block 1

Comment : |Sequence Elackl |

E Insert ~ Edit Delete | Upwards Downwards

Skip Output

| ok | [ Cancel |

You can edit the BLOCK in the window, Upwards/Downwards are used to change the
position of instrudbns in the block.

Click 6insertodéd button, some instructi

Edit Seguence Block 1

ons | i st
E3

Comment : |Sequence Bloclkl |

E Insert =|Edit Delete | Upwards Downwards |

Common Item

Fulse Item

Wait ITtem

Read/rite Module (FROMSTO)
G Item

| & || Cemcel |

Take O6Pulse Itemd for exampl e:
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Pulse Config [

Dskip I:l Comment : |Pulse Config

Data start address: user params address: nioo System params:

Output:

Maode: Start execute zection count:

i

[ Fulse Config ]

Add Delete | Upwards Dowrwae df8 ) N i IR LT -1 Set

frequence

used space! D0-T8, D100-D107

After click

Faram

Config = Delete |

Yalne

T0 axiz—group

3-Max spead (Hzl

T0 axiz—group

3-Initial spead (Hz)

T0 axis—group

3-3top speed (Hz)

T0 axiz—group

4-Fulze daefault speed (Hz)

T0 axiz—group

4-heoceleration time of pulse defanlt =. ..

T0 axis—group

4-Deceleration time of pulse defanlt s. ..

T0 axiz—group

4-peceleration and deceleration time (ms)

T0 axis—group

4-Max speed (Hz)

T0 axis—group

4-Tnitial speed (Hz)

T0 axi=—group

4-Stop spead (Hzl

L S e T s e O e O s O e e R e i o |

lRead Fram FLC ] lWrite Ta FLC

Cancel ]

6 OK©o,

you wi ||l

Edit Sequence Block 1

Comment : |Sequence Elackl

E Insert ~ Edit Delete | Upwards Downwards

Skp Output

t he f

ol l owi ng

nf or mat i

nstruct.i

| SBLOCK Sequence Block1 |

e— T

k1

vl

S SBLOCKE

Meantime, a hew sequence block is added in the right of the project bar:
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Froject I
[ ;’l Project
-3 pLCY
=] Code
+ EE% Ladder
Id.., Inskruckion List

Funic Block
= Sequence Block,
Sequence Blockl
= comment Editar
B Free Monitar
3 [aka Maonitor
E _:] 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

=] Code
+ EE% Ladder
|d.. Imskruckion List

Furic Block
=-[E] sequence Block

fdd To Lad

B Free Mon Delete Sequence Bloclk
] Daka Moniar
: _:] Set Req Init Yalue

Now the BLOCK is moved to the new place:
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i | SBLOCK Sequence Blockl |

| PLsRDODIOOKI vo |}

| SELOCKE F

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 c¢click the function block and select Odel et
canét call this BLOCK any mor e:

aject
=] Code
Egi Ladder
Id.. Instruckion List

Func Block:
= |:| Sequence Block,

;E-I Comment B #dd To Lad
B Free Manit I]:Ielete Sequence EBElock
[aka Monitar

E] Set Req Ini Yalue

9-224 Modi fy the BLOCK

There are two methods to modify the BLOCK.
(A) Double click the start/end segment to modify the BLOCKéneral:

] [ sBLOcK Sequence Blockl

—— Y TR v

2 [ SELOCKE H
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Edit Sequence Block 1 IX

Comment : |Sequence Elackl |

i Inzert ~ Edit Delete | Upward=s Downwards

Skip Output

ok ]| cencal |

(B) Double click the middle part to modify :

[ sBLOCK Sequence Blockl |

I PLER D0 D100 K1 W0

S SELOCKE F

Pulze Config

[ zkip I:l Comment

Data start address: user params address: Swstem params: Output:
Mode: Start execute section count: Fulze Config

hdd Delete | Upwards Downwards |

ulse Config

Nk

frequence pulse count Jump register

uzed space! D0-D9, D100-D107 [Read From PLCJ ['ﬁ'rite Ta PLEJ L OF J [ Cancel J

328



9-3 Edi t the instruction of t he BLOCK

9-3 Command item
Use O6command itembéb to edit the program:

Edit Sequence Elock 1

Comment : |Sequem: e Blockl

Inzert r|Edit Delete |Upwards Downwards

| Common Item |

Pulze Item

Wait Ttem
RFead/rite Module (FROMSTO)

& Item

An Oinstruction |listé will jump out after cli

Instruction List

I:lSkip I:I Comment: |In5tructi-:-n List| |

| ok || Cencel

Users can add instructions in the frame.

Skip: to control the stop and run of the instructions. If you select skip and input control coil in
the frame, then when the control coil islGhe command will not be executed. If not select,

the default action is execution.

Comment: to modify the note for the instruction.
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Instruction Li=st

[ Skip [C-:nrnment: |calcula+.i-:nn |
MOV DO D1
MUL D0 DS D10
| ok || Cenceal |
Click 60OK6, the | adder program wil/l change as
. SELOCK Seguence Block L
K20

—| |—| calculation |—

S SELOCKE L

Note: We can add multiply instructionsinone BLOCKand e O Ski pd as every i
execution condition.

9-32 Pul se I tem
Open the 6pulse itemd in the same way:

Pulse Config |z|

I:‘Skip I:l Comment : 'ulsr: Config |

Data start address: uzer params address: Swstem params: Outpnt:
Mode: Start execute zection count: Pulze Configz

#dd Delete | Upwards Downwards |

-l

frequence pulze count Jump ragizter

used space! T0-D9, D100-D107 [Read From PLC ] ['ﬁ'rite Ta PLC] L 0K J [ Cancel

330



In the following BLOCK, we add two impulse instructions:

i | SELOCK Sequence Block] L

] PLER DO DI00 K Wi [

— PLSR DO D100 K1 0 3

L] SELOCKE -
9-33 Wait I tem
6Wait Itemb: to wait coil flag or timer ©bit
Open O6Wait Itemb6b in the same way. There are tw
(A) Flag bit

¥ait Config

DSkip |:| Comment : |'|'|'ait Config |

(%) Wait Coil Flag: |SEMO
C) Wait T Timer: Unit: GERTE |:|

| ok || Cemcel |

SEM corresponding ladder diagram is as below:

M3
I POST SEN

(B) Timer wait

¥ait Config X
|

DSkip |:| Comment.: |'|'|'ait Config

() Wait Coil Flag: |:|
G} Wait T Timer: WUnat: (100 r % | Time: (K100

1 ms

10 ms

0k || Cancel |

(C) Corresponding ladder diagram:
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b0
_m [=BLOCK Sequence Blockl |

| Wall K100 Kioo F

S SELOCKE =

Note: Do not add normal ¢bafter WAIT instruction in XD/XLseries PLC sequence
BLOCK, and addXD, XL series PLC special signal SEM bit(SEMO~SEM31); SEM cannot
be controlled by set or reset. It can only be set by PO$Tiati®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 phéseedge to keep the state of SEM; the OUT
command nets to be triggered by the normatipencoil, and theSEM is reset when the
triggeringcondition is disconnected.

934 Modul e Read RRMQAM/WriOntse ruct i 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: |Beadfrite Module

{:} Bead module '@} Hrite module

Module no: |EO Module address: KD
Count: K& FIC address: Mi0
oK | [ cencal

FROMTO 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.
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94 Running form of the BLOCK

1. If there are many blocks, they run as the normal program. The block is running when the
condition is ON.
(A) The condition is normal ON, normal OFF coil

M1

SBLOCK Sequence block
M2

SBLOCK Sequence block 2
M3

SBLOCK Sequence block 3

|
Scanning period 1 | Scanning perio® Scanning perio®
|
|
M1 :
—| T
|
|
M2
|
M3 !
|
Blockl Block1, Block2 Block1, Block2, Block3

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
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M1

| |

h ‘ SBLOCK Sequence block 1
M2

| |

ﬁ\ SBLOCK Sequence block

2

M3

L

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 sequeaceording to the scanning time. They run one
after another when the condition is ON.
(A) Without SKIP condition

i |
—1 | SBLOCK Sequence BLOCK 1

—| FL3R HDO HDI00 Kl Y0 |_
—|PLSR HD200 HD300 Kl 1f1|—

FROLI ED EO Eé MO

—| SBLOCKE |—

The instructions running sequence in block 1 is shown as below:

1
Feanning periodijScanning perisd® Scanning u:riod.‘iscanninz perded § Scanning n:rich!

BLOCK condition
-1 i= OFF and all

FLER %0 FIIER ¥1 FEOM the sequence
insructions are
finizhed running.

Blockrunning

(B) With SKIP condition
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12
—HI I SBLOCK Sequence BLOCEL
I
- |—| FLZR HDO HDIOO Kl Y0 |_
14
—{ - PLSR HD200 HD30 Ki ¥1 [
IS
. FROM KO KO K6 ML0
e SELOCKE
Explanation:

|_

A) When M2 is ON, block 1 is runnin
B) All the instructions run in sequence in the block.
C) M3, M4, M5 are the sign of SKIP, when they are ON, this instruction will not run.
D) When M3 is OFF, if no other instrtions use this YO puls®LSR HDO HD100 K1 YO
will run; if not, thePLSR HDO HD100 K1 Y@vill run after it is released by other
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 commmunicatiavill run.

9-5 BL OK i

nstruct.i

on

editing rul

In the BLOCK, the instruction editing should accord with some standards.
Do not use the same pulse output terminal in different BLOCK.

€es

NO x° YES &

b TSelocksequence BLocki} _|m|__| SBLOCK Sequence BLOCEL -
_|M|1_| FLSR_HDD HDIW Kl Y0 | —b|d|1_| FLSR HDO HDIOD K1 Y0 |
| SELOCKE H S SELOCKE H

—|m|——| SBLOCK Sequence BLOCKZ- —|M:II——| SBLOCK Sequence BLOCKZ -
—— FLSE HDO HDI0 Kl Y0 H —| FLSE HDO HDIWO El ¥1 |_
S SELOCKE H B SELOCKE H
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Do not use the same pulse output terminal in BLOCK and pragram.

NO x~

YES &

1D

—| ——FLSR. HDO HDI00 K1 YOH
1

_|

SBLOCE Sequence BLI:IIZKll_

PLSE HDO HD100 E1 YEI|—

I

SBLOCEE

D

— F———FLSR. HDO HDLOD K1 Y04
WO

_|

SBLOCE Sequence BLOCKL |_

FL5R. HDO HD10d Kl Y1|—

I

SBLOCEE

There only can be one SKIP condition for one BLOCK instruction.

NO x° YES &
iy 1] LI
t SBLOCE Sequence BELOCKIL t SBLOCK sequence BELOCKL
il hId Ivll
| H——PFLSE. HD HDIO E1%0 |—PLSE. HD0 HDIMO K1 %0
I SELOCKE S SELOCKE

The SKIP condition only can use M, X, can not use other coil or register.

NO x~

YES

~a

a

I

SBELOCE. Sequence BIJ:ICKII—

u
[ FISR Do DiW K1v0 H

HD2[D10]
—[FLSE. HD0 HOImM KI YOH

SBLOCE sequence BLDEEII—

pu
[ FISE Do Dim Kivo Y

T2
—{FISF. A0 HDImM KI vOH

The output instructions cannot B&NT_AB(CNT), PWM.

NO x~ YES &
(] 0

— SELOCE Sequence BELOCKIH —] SBLOCESequence BLDEKII—

M1 InTl
|—|':HT_EB HsCO DD" |—| FLSE D0 Diod KE1%0 |—

M2 InT
|_| PWM KO0 DO ¥0 K |—|PLSR HDO HDi00 Kl YEI|—
SELOCEE H SBLOCKE H
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BLOCK is not recommended to put in the STL, because if one STL ends, while the BLOCK

doesndét end, then big problem will happen.
NO x© YES &
S0
i } SBLOCK 5
SMo
It } SBLOCK H ——[FROM KO K1 K5 D100H
—[FROM KO K1 K5 D100H —{ WAIT K1 K50 H
— WAIT KL K50 [ PLSR HDD HD100 K1YO0 H
— PLSR HDD HD100 K1YO |+  — SBLOCKE H
\ SBLOCKE H|[[STL 0
M 100 Y0 M100 Y0
| | ( )} | | ( )
I \ J | \ 7
STLE

Label Kindtype cannot be used in the blo

ck

Sign P, | cannot be used in block. Even they can be added in block, but they do not work in

fact.
96 BLOCK related instructions
96T  nstruction explanation
stop running the BLOCK [SBSTOP] |
Summarization
Stop the instructions running in the block

[SBSTOP

16 bits SBSTOP 32 bits -

Condition | NO,NC coil and pulse edge Suitable | XD, XL

types

Hardware Software | V3.2
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 ||| | DX DY | pv | pg | KH D| QD
Word 57 3 5
S2 o

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

A Execute
frequency SB?F OoP
\
\

Kl \\4 KO

—~y

K2: Destructive slow stop BLOCK, that is, when the pulse is being sent, the SBSTOP
condition holds, then the pulse will slow dowborgy 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 opposite 8BSTOP. 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 running the BLOCK | 16 bits, BIN
Suitable component
Operand Register Constant| Module
Word o | PP [ oo | DX DY | pv* | g | KH D | QD
S1 0 0
S2 o
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*Note: D includes D, HD; TD includes TD, HTD; CDincludes 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 thext instruction irthe BLOCK.

This instruction only applies to PLSR instructions in BLOCK, and cdy send the
remaining pulses fanterpolation instructions, which can not be skipped.

962 The timing sequence of the instructi

SBSTOP(K1 K1) + SBGOON(K1 K1)

0

M | SBLOCK Sequence BLOCK 1 |+
————[ FLER _HDO HOIO0 K1 Y0 |
 — SELOCKE H

il |

1l [ SESTOP KI K

L3

I [ SBGOCH Kl E0 |
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| . . | . . |

ccanning pericd 1lscanning pericd Ziscmin: paricd 3i=cm1n= pariad 4i=cm1n= pariad 5;

1 1 1 1

> > L g » »

. . 1 1 1 1

Condition MO | | | |

A ! ! ! !

| | 1 1

1 1 1 ]

| | | |

1 1 1 1

Condition M2 | | |

» | | |

| | |

T T 1

| i | i

! | Condi tion M | |

| [ T i i

I | I | | |

-« I I i I I

: — b | |
1

FLS T0O [ ! il ! !

— | il I I

I g | i i

| | | |

When MO is from OFFYON, run APLSR HDO HD100 K1
pulse;

When M2 is fro
When M4 is fro

3

OFFYON, the BLOCK stops runnin
OFFYON, abandon the rest pul se

3

SBSTOP K1 K1™ +SBGOON K1 KO”

10

M | SBLOCK Sequence BLOCK 1 |+
————[ PLER_HD0 HDIO0 Kl Y0
] SELOCKE H

i |

1t [ SBSTOP KI K

13

M [ EBGOCH K1 Kl M
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_tcanning period Scanning perio@ | Scanning perio Scanning periodl  Scanning period

»
>

»
>

»
—P: —P> L

A

i i i PLS YO
i i i

i

[

[

T

[

i

! !

| i cmum?n M3 i
i : A :
| ! ' !
[ [ |
[

i

[

i

i

When MO is OFFYON, run OPLSR HDO HD100 K1 YOO
When M2 is OFFYON, the BLOCK stops running, t
WhenM3i s OFFYON, output the rest pul ses.

h

3. SBSTORK1 K0)+SBGOONK1 K1)

0

L [ EBLOCK Sequence BLOCK 1]-
-+ PLSR HDO HDIO0 K1 vo |-
— SELCCKE H

i |

h | SESTOF Ki Ko |

14

L [ EBGOCH K K |
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. . 1 . . 1 . . . P | 1
ScanningpericdlScanningperiod?) Scanningperio ﬂ..?I‘ ScanningperioddjScanning periodsg

OPLSR HDO

running

| | |
- S S - -
Jondition Mol I I
A I I
dlcunditicun Mi: :
| |
— i
: i : Condition Md
I | I I
| ! | |
“ | | i
PLS YO : i!
! ! !
! ! !
When MO is from OFFYON, run
pulse;
When M1 is from OFFYON, stop
When M4 is from OFFYON, abandon

4. SBSTORK1 K0)+SBGOONK1 KO0)

F_

]

I# | SBLOCK Sequence BLOCK 1 [
——{ PLSR HDO0 HDIOD Kl Y0
e SELOCEE

il

I# [ EBSTOP Kl KD

e

I# [ SBGOCHN Kl KO

scamning pericdl

T T T

. . 1 . . | . . 1 . . 1
SCANNINE per:l.odz SCANNINE per:l.ods SCANN1InE I-‘El'lﬂ'dd s=canning I‘ErlﬁdS

. » » » | >
Conition MO | I I , ,
& I I I i
— | | | !
1 1 1 1 1

punditinn Hq | I I

I & I I !

| | | i

I I I !

: : Condition M3 : :

| | fl | i

- | | | i | i
I o I - I I

PLS YO | N | |

] L | I 1

I I I i

FLS ¥0O
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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 KHKO again, it will output the rest of the pulses.

9-7 BLOCK flag bit and register

1. BLOCK flag bhit:
Address | Function Explanation

SM300 | BLOCKI running flag

SM301 | BLOCK2 running flag

SM302 | BLOCKS running flag 1: running

0: not running

éé. éeé.

eé. . |ee.

SM399 | BLOCK100 running flag

2. BLOCK flag register:
Address | Function Explanation

sp3gg | BLOCK1 runninginstruction

SD301 BLOCK2 running instruction

sp3o2 | BLOCK3 running instruction | o) 5~ 1se this value when

66 66 . monitoring
ée. . |eé.
SD399 BLOCK_lOO running

instruction

If GBLOCK is used, it will occupy SM398nd SD399.
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l1®Bpeci al

Functi on

nstr

This chapter mainly introduces PWM (pulse width modulation), precise timing, interruption

etc.

Special Function Instructions List:

Mnemonic | Function Circuit and soft components grhapt
PulseWidth Modulation, Frequency Detection
Output pulse with the
PWM specified duty cycle and }HH PWM\ Sl\ S2 \ D \ 101
frequency
FROM Fixed pulses frequency }HH{ FRM| st | D | 22 | s3] 409
measurement
Time
STR Precise Time —{— STR| D1 | D2 | 103
Interruption
El Enable Interruption 10-4-1
DI Disable Interruption 10-4-1
IRET Interruption Return 10-4-1
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

condition models XD1/XL1/XDH)

hardware - software -

requirement requirement

2. Operands

Operands| Function Type

S1 specify the duty cycle value or soft 32 bits, BIN
component 6s | D numb g

S2 specify the output frequency or soft 32 bits BIN
component 6s | D numbd

D specify the pulse output port bit

3. Suitable Soft Components
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Operands| System Constant| Module
Word D | FD|ED| | o | DX | DY | pm* | D | KH D | QD
S1 0 |0 0 0 0
S2 0 |0 0 0 0
Operands System
Bit XYM |s|T|c|Dmm
D o}

*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 Sincludes S HS T
includes T HT, Cincludes C HC

Function and

- ® ®
P% PWM ‘KlOO‘ 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 YO0a Y1
XD3-16T/RT-24T/RT-32T/RT-48T/RT-60T/RT YOoa Y1
XD5-16T-24T/RT-32T/RT-48T/RT-60T/RT YO0a Y1
XD5-24T4-32T4-48T6-60T6 YO0a Yl1a Y2a Y3
XDM-24T4-32T4-60T4-60T10 YO0a Y1a Y2a Y3
XDC-24T-32T-48T -60T YO0a Y1
XD5E-30T4-60T10 YO0a Y1a Y2a Y3
XDME-60T10 YO0a Yl1a Y2a Y3
XL3-16T Y0a Y1
XL5-32T4a XL5E-32T4a 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, output PWM wayeVhen X0 i s OFF, stop out put. PMW o
have pulse accumulation.
I
In the left graph:
TO=1/f
I— t/T0=n/65535
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Note: it needs to connect 1K ohm amplification resistor between output terminal and common
terminal when using PWM instruction.

Example

AR

o —

@ @ @

brightness 25% brightness 50% brightness 75%

s @y @

brightness 100% start stop
e s

There is a LED drived by DC24\Wt needs to control the brightness of the LEDorder to
decrease the power loss of wave collector, turn ON the switch at the momerkR ihén

turn it OFF.This process will cycleConnet a transistor between the power supply and LED.
The pulse sigriawill input from the transistor base termindhe 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 technology to the LED brightness adjustme&né controller

can accpet 24V PWM control signdlhe 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, Xi& 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:
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SM2
N } MOV K100 HD2 =
X0
0N | MSET MO M1 I
X1
M ‘ MOV KO HDO —
] ZRST MO M1 I
MO M2 M3 M4 M5
— A MOV K8192 HDO =
M2 M3 M4 M5
] MOV K16384 HDO B
M2 M3 M4 M5
] MOV K24576 HDO =
M2 M3 M4 M5
] MOV K32767 HDO I
M1
| [ PWM  HDO HD2 YO |
Program explanation:
1. HDO wi I | contr ol the LED voltage. The voltage
i $00Hz.
2. Press start button, X0 is ON, MO , M1 is ON, t
3. X2 is ON, HD0=819 2, HDO/ 32768=0. 25, t he LED b
4. X3 is ON, HDO0=16384, HDO/ 32768=0.5, t he LED b
5. X4 is ON, HDO0=24576LEDDIOY 3gnNttBeds 7i5s Thw.
6. X5 is ON, HD0=32768, HDO/ 32768=1, the LED bri
7. Press shut down button, X1 is ON, HDO is res
LED voltage is O0V.
1e. Frequency measurement [ FRQM]
l.lnstruction [|ist
Measure theréquency.
Frequency measurement [FRQM
16 bits - 32 bits FRQM
instruction instruction
execution | Normally ON OFF caoll suitable XD/XL (except
condition models XD1/XL1/XDH)
hardware | - software -
requirement requirementg

2.0perand

Operands| Function Type

S1 Sampling pulse numbers 32 bits, BIN
S2 The display precision 32 bits, BIN
D Measurement result 32 bits, BIN
S3 Pulse input terminal bit

347



3.Suitable component

Operand System Constant| Module
Word D[F|ED| | CDO|DX| DY | DM | DS | KH D] QD
S1 0 |0 0 0 0
S2 0 |0 0 0 0
Operand System
Bit X|YIM|S|T|C|Dnm
D 0

*Note: D includes D HD; TD includes TD HTD; CD includes CD HCISE&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

o © = @

P% FRQM \ K20 \ Dloo\xo\ K1 \

T The sampling pul se ancucnobredtibregec iithnoe pee rmady ,ust leae h
frequency, stampl binggemultskee number s

T Measur ement resul t, the unit i s Hz

1 Di splay resolution: only can set to 1, 10, 1

T When MO i s ON, FRQM coll ects 20 pulTbes from
resaiftlt sampling nummenpd i dagivliitd inbegn LT B § .

measur ement process wi || repeat. I f t he me
measurement range, the result is 0
T The measur ement precision is 0.001%

The pulse input terminal for FRV:

Model X terminal | Maxfrequency (Hz)
X0
16 1/0 X3 10K
X6
X0 80K
XD2 24/32 1/0 X3
<6 10K
X0
48/601/0 X3 80K
X6 10K
X0 80K
16/24/32 110 X3 10K
XD3 X6
X0 80K
48/601/0 X3
X6 10K
XD5 16/24/32 1/10 X0 80K
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X3
X6
X0
24T4/32T4/48T4/60T4 | X3
I/O X6
X11
X0
48/60 1/10 X3 80K
X6 10K
X0
X3
48T6/60T6/60T10/0 %6 80K
X11
X0
X3
24T4/32T4/60T4/0 X6 80K
X11
X0
X3
60T101/0 %6 80K
X11
X0
X3
XDC 24/32/48/60/0 X6 80K
X11
X0
X3
XD5E 30T4/60T10/0 X6 80K
X11
X0 80K
XL3 161/0 X3

X6 10K
X0
X3
XL5 32T41/0 %6 80K
X11
X0
X3
XL5E 32T41/0 %6 80K
X11
X0
X3
XLME 32T41/0 %6 80K

X11

10K

80K

XDM

Example

Asynchronous motor drives the conveyor to transfer the work piece. It needstimeeal

display the work piece moving speed. The diameter of the transmission shaft is 100mm, the
gear numbers on the transmission shaft are 100, the gpiésim/min.
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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:
MO

FROM K20 DO X0 K1

DFLT DO D2

EDIV D2 K100 D4

EMUL K01 K314 D6

EMUL D4 D6 D10

LI

T T T T 7T T

EMUL D10 K60 D16

Program explanation:
1. Set ON the stramt tdhieghaleguM@nctyo meansur ement
2. Transform the frequency to f{glematenmnsumypbeerr , t h
rotation), the result is shaft rotate numbe

350



3. Cal
t hen
4. t he

1B Pr

1. Isait ructi on

cal

eci

transfer

S e

c u lda taemett heer

cul at e

Ti

List

of
t he

mi ng

t he

transmi ssi
transf er
mulst a@p@ wi Petrhes ecparad

[ STR]

Read and stop precise timingnen precise timing is executed

di

on
stance

Precise timing[STR]
16 bits - 32 bits STR
instruction instruction
execution | edge activation suitable XD/XL (except XDH)
condition models
hardware | - software -
requirement requirements
2. Operands
Operands| Function Type
D1 Timer Number bit
D2 specify timerds val (32bits,BIN
number
3. Suitable Soft Components
Operands system constant module
o | |ED|m | | DX | DY | pu KH D | QD
Word 53 5 135 5 5
Operands| system
Bit X{Y[mlgl Dnm
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 THT C includes C HC.

Function

and Action

<Precise timing, <Precise timing reset
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(o1)Ti mer 6s number . (EREMNYEET 4 éETa0l~IE Tn3uWOmb e shoul
Timing value

Precise timer wrks 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 ON, ETO starts timing. ETO will be reset and keep its value 100
when accumulatiotime 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 hormallppen/cleed 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 tine

‘o

1 pMov | ETO DO ., When X0 changes from OFF to ON, move t
current precise timing value into D(
immediately, it will not be affected by the sc:
cycle;

MO

N STOP ET0 ., When MO chages from OFF to ON, execut

STOP instruction immediately, stop precis
timing and refresh theount value in ETDOIt
will not be affected by the scan cyrle

352

d

b



PreciseTiming Interruption

When the precise timing reaches the count value, it will generat
interruption tag, interruption subprogram will be executed.

Can start 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 {InterruptionTag| Ti me r { Interruption Tag
ETO 13000 ET10 13005
ET2 13001 ET12 13006
ET4 13002 é e é é
ET6 13003 ET22 13011
ET8 13004 ET24 13012
X0
—W—{ STR \ ETO \ K100 \ When X0 changes from OFF to ON,
ETO ETO will start timing. And ETO reset
— Yo O when accumulation time is up to
MO 100ms; meantime generatm
il } RST \ ETO \ interruption, the program jups to
interruption tag 1300@nd execute the

FEND subprogram.

SMO
1
SMO
I

IRET

Example 1

The filling machinecontrols the filling capacity by controlling the liquid valve open time (it is
3000ms in this applicationY o improve the filling capacity precision, the liquid valve open
time can be controlled by precise timing.
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|

Filling machine
Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when the button is presse(
ETO Precisetimer
YO Controlthe liquid valve, YO ON when the valve
opened, YO OFF when the valve closed

Program:
X0 YO
—lt ~ S
STR ETO K3000
ETO YO
— ~ R~
RST ETO

Program explanation:
1. When X0 is ON, the Iliquid valve YO and precis
2.Shut dbwgutdevalve YO and precise timer ETO0 w

Example 2
The precise timer interruption can produce the following pulse wave. The Y2 ON time is
500ms, the pulse period is 1000ms.

X0 |

1000ms
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Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when button is presseq
Y2 Pulseoutput terminal
MO Internalauxiliary coil
ETO Precise timer
Program:
X0
— | SR | ETO | K500 |
X0 |
—l . RST | ETO
SMO Y2 Y2
— ~ S~
L{ PLS | Mo |-
MO Y2 Y2
—— ~ R~
SMO
- STR | ETO | K500 |
END

Program explanation:
1. Wherm Xs ON, tHhetperravauipde 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

O

[

power supply /

¢ z __

shield layer
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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:
MO
—f——— SR ETO HDO |-
MO
—i— RST ETO H
MO
— CNT HSCO K999999999 P

DMOV HSCO DO }

SMO
—

DFLT DO D2

DFLT HDO D4

EDIV K1000 D4 D6

EMUL D2 D6 D8

DINT D8 D10

DMQOV KO HSCO

j’b STR ETO HDO

T T T T IT1

S I N R R R R

Program explanation:
1. Set the high speed countér samplisg mperi od
2. Set ON MO to start the precise timer interr
frequency
3. The frequeB8dOdKHzandgdei prci sion is 0.005%.
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1Al nterrupitbDligh REE] ]

XD/XL series PLC have interruption function, including external interruptioitianing
interruption By interruption function we eadeal withsome special programs. This function
is not affected by the scan cycle.

14T External I nterruption

The input teminals X can be used to input external interruption. Each input terminal

corresponds with one external interruption.

interruption. The interruption subroutine is written behind the main program (behind FEND)
After interruption generates, the main program stops running immediately, turn to run the
correspond subroutine. After subroutine running ends, continue to execute the main program.

Subprogra

[

Note: The external interruption of XC series PLC cannot be activatedy rising edge
and falling edge at the same time; but XD/Xlseries PLC supporsrising edge and
falling edge activation meantime.

Inputinterrupt

External Interruption & Port Definition

XD1/XD2/XD3/XD5/XL1/XL3 series 16 1/0O

Input Ppi_nter No. _ pisable 'Fhe
. Rising Falling interruption

terminal . . . . .

Interruption| interruption| instruction

X2 10000 10001 SMO050

X3 10100 10101 SMO051

X4 10200 10201 SM052

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 seriesXDME series, XL5 series, XL5E, XLME series

Inout Pointer No. Disable the
pu Rising Falling interruption
terminal . . . . .
Interruption| interruption| instruction
X2 10000 10001 SMO0%0
X3 10100 10101 SMO051
X4 10200 10201 SMO=2
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X5 10300 10301 SMO0S3
X6 10400 10401 SM0HA
X7 10500 10501 SM0%
X10 10600 10601 SMO0%6
X11 10700 10701 SMO05%/
X12 10800 10801 SMO038
X13 10900 10901 SM059

Note: when the interruption ban coil is ON, the external interruption will not execute.

Interruption Instruction

Enable Interruption [EI] , Disable Interruption [DI] , Interruption Return [IRET]

IE |

7

=
EEI

D

interruption range

D

anoa nterruption 1

- >

o100 mterruption 2

>

If use EI instruction to allow
interruption, then when scanning tt
program, if interruption input
changes from OFF to ON, the
execute subroutin& & Y . Returnto
the original main program.

Interruption pointer (I****) should
be behind FEND instruction;

PLC is usually on the status th
allows interruption.

Note: In interrupt subroutine, only singpinstructions such as se¢set, transmission and

operation can be written, which can be executed in a scanning cycle. Other instructions such

assending pulses, timing (except for precise timing), communication and other instructions
that need to be continuously executed are not supported.
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Interruption &6 Range Limitation

¢

interruption
allowed

100
g.

By programming DI instruction, cail
set interruption disabled area;

Allow interruption input betweer
EI~DI

If interruption forbidden is not
required, please program only with E

forbidden

and program with DI is not required.

¢

Disable the Interruption

- -—

Every input interruption is

2l ];}It::i;gnm equipped with special relay
e (SM50~SM69) to  disable
— S MOS0
@ interruption.
! >

In the left program, if use MO tc
set SM50 AONO,
10000 interruption 0.

interruption
forbidden

END
Example 1
AN AN /N -
origin A X0 B X1 C X7

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 iportinal X0, X1,

X2. (suppose X0, X1, X2 are external interruption terminal, the related rising edge

interruption 1D are 10000, 10100, 10200. The PLC external interruption terminal please refer

to fiexternal interrupt i amnalis&aQq, td diveztion telrmeirdall ni t i on)
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is Y2. 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 99999999
A----B 300 999999999
B ----- C 200 999999999

Acceleration 0
and deceleratoir
time

Note:as the pulse numbers of each segment is unkntymulse numbers should set large
enough to ensure the object can move to the proximity sWiteh STOP instruction will be
run by external interruption when the object gets to position C.

Component explanation

PLC Control explanation Mark
component
MO Start button, PLSF will send pulse when the

button is pressed
HDO the PLSF pulse frequencggister

Program
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SM2
—f— DMOV K10000 HDO |+

MO
i E— PLSF HDO K1 YO —

FEND

10000

SMO
—f— DMOV K30000 HDO

IRET

10100

SMO
—f—— DMOV K20000 HDO

IRET

10200
SMO MO

STOP YO K1 =

IRET

END

Program explanation
1. SM2 i s ON, sedsetHDOn tMO ,1 OMIODPE i nstruction

the object will move from origin to A.
2. When the object touches A, X0 wil!l be ON
work, HDO is set to 30000, tshoe eadb jod c t3 OVDiOIOIH z
3. When the object touches B, X1 wil!/l be ON
work, HDOOOGB, sthetobp&ct will moOvOeO OFHzo.m B
4. When the object touches C,niXr wiptdi dore ION2@0
work, MO is set OFF, the pulse sending wi
Example 2

The diagram is the product packing machifige robot will pack the product when 30

products are detected, the robot and counter will be reset after packingtesmpb

improve the working efficiency, the product sending speed is very fast, the sensor X2 detects
the product time is 8ms, PLC input terminal filter time is 10ms, the normal counter cannot
detect the products. We can use the external interrupticutd the products.
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ﬁmmmmmmm%pm

Component explanation:

=

X1

PLC Control explanation Mark
component
X2 Productcounting photoelectric sensor, X2 is ON whel
the product is detected
X1 Robotaction complete sensor, X1 is ON when the
action is completed
Co 16-bit counter
YO0 Robot
Program:
MO YO
— | = -
X1 MO
—i ~ R”
YO
-~ R~
RST CO |+
FEND
10000
SMO
} CNT CO K30 H
LC{:O MO
} - ST
IRET
END

Program explanation:

MO

X1

count

st a
c har

1.1l n the external interruption program,

MO
2.1l n t he maiid¢no ngtrboglr ¥, according to the
3. When the robot action is completed,

YO and CO are r & stehte nVOxti spaOFkFi,ngvaprtocess.
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10-4-2.Ti mi

ng

Function and Action

nterrupt.i

on

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 interruption is very ugsful
not affected by PLC scan cycle and executes timing interruption subroutine every N

X0
|

14010

SMO

4”7

INC

DO

IRET

SO

FEND

Timing interruption is open status in default, just like other interruption subroutin

should be written behind theain program, starts with 140xx, ends with IRET.

i nterruptions, rep
interruption time; Unit is ms. E.g: 14010 means executing once the first tit
interruption per 10ms.

There are 20 channels Dfi

Interruptio

nNo

mi ng

XD, XL series timing interruption:

Interruption| Interruption Interruption| Interruption Explanation
number ban number ban

instruction instruction
140** SMOQ70 150** SMO080
[41** SM071 [51** SM081
[42** SMQ072 [52** SM082 ** means the timing
143** SMO073 153** SM083 interruption time, the range
[44** SM074 154** SM084 is
|45%* SMO075 [55%* SM085 1~99 the unit is ms.
146** SMO076 156** SM086
147** SMO77 I57** SM087
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148** SMO078 158** SM088
|49** SMO07™ [59** SM089
Interruption range G limitation
, Timing interruption usually on o

v

Can set interruption allow and forbidden area with Bll instructions. As shown ir

below pictures, alliming interruptions are forbidden between DI and El, and alloy

beyond DI~EI.

El

14010

i
) U0G

IRET

IlI lIlHl

I nterruption Forbidden

— —_—

Interruption
MO

- @ Allowed
—

Interruption
—

Program

END
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> Interruption allowe
FEND

Interrupti

Interruption forbidden

Interruption forbidde

The  first 3CH timing
interruptions are equipped wit
special relays (SM070~SM079

In the left example, if use MO tc
set SMO70 AON:
timing interruption forbidden.




l1Xommon 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 PORT1) as general commercial desktop computer has 9 needle

seri al port. After connecting DVP correctly, p
ComPort == ‘ , the following window will jump out:

Config Software ComPort

Serial Fart(C) Bandrate (B)

comi | [ Eime faaih arial Fart () 4800EFS () 9RO0OBES
(¥) 19200BFS () 35400BFS
() 115200BF3

[]Touch Win USE Fort

Farity(E) Other =zat
() Honel ) 0dd () Even Databitz: 8 ,Stepbits:1

Communication Error

[ Automatic Detection ] I 0K 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
0 ¢ h e dtdndliredtlpin the window, and communication parameters will be selected by

PLC itself. 6Connect PLC successfullyod6 will be
below:
Config Seftware ComPort | 22 |

Serial Port(C) Baudrate(B)

Blue Tooth Serial Port ) 4800BPS () 96D0BPS

@ 15200BPS) 38400BPS
["] Touch Win USE Port

i 115200BPS
Parity(P) Cther set
() Norme™) Odd @ Even Databits:2 |, Stophits:1
Connect To PLC Succeeded
Automatic Detection l [ QK ] ’ Cancel

Then it means that PLC has been connected to PC successfully!
Usagemethod of lwtebook PC with ins er i a | port is the same with
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If the notebook doesot have Qin 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 webksite

Q2 PC cannot connect PLC via RS232 porit shows offline statu®

A2

Several possible reasohs

Users may changed tkemmunication parameters of PORTL1 in P(0® not chang®ortl
communication parametersr it may lead to connection between PC and PLC fa)lure!

USB converter driver software was installed incorrectly or USB converter cable is not good
PORT1 communicatioof PLC is damaged

Thedownload communication cable brand is not XixjéP 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, youan use it to try to connect desktop PC withe®dle serial port to PLC. If the

desktop PC can be connected correctly, please change the USB converter cable with higher
performance or install the USB converter serial driver software again.

IfPLCcannot onnect with desktop computer correctly
rebootd function to stop PLC and recover the P
follow:

Power on PLC and connect PLC by DVPtngabl es, th
software menu;

¥iew Configure Optien
SEERIERCERDN: W
Click 6Stop when Pldé@évnmenoot d from the drop

Download Data

gj Fun
QJ Stop

l Stop PLC When Eeboot |

Eﬁ Ladder Monitor

Following window will jump out;
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5top PLC while reboot &

PIC need reboot

Sending command now

By this time, cut off PLC powerfor2s and power on again, then
successfullyo6 window window donobjumpaut dftgr pgwerorp o u't

try again a few times until the information window of successful stop jump out.

Information | 3 |

Then click o6configured button ;

o ne totion
IERENDN:

Click 6Reset-d?Wb@ényui n the drop

Motion Settings
Operand Data List

Keep BRegisters Settings

Rezet FLC

By t hiResePiL@8&, i @f or mati on window will jump

6Stop when PLC rebootdéd have been finished.

PLC Initialize =

If initialize PLC unsuccessfullgfter you trying a few times or the following window jumps
out after clicking 6Reset PLCO:
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[ | Offline, Can't PLC Initialize

—

In both casegjse PLC system 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@in serial port failsijt is very likely that PLC
communication port is damaged, and please contact manufacturer or agent.

Q3 XD/XL series PLC system upgrade

A3

When doesPLC need update usually

PLC software is in a continuous upgrade stégsgftware and hardware versioa dot
match, PLC will not support those upgraded functidmout which PLC version the
instruction support, please refer to
function version requirementd,;

When users change the communication pararsgPLC and PC can not connect.
When users use O6program confidenti al
(Noté PLC program will disappear after system upda}e

How to update XDYXL series PLC

PLC update tool

O60XD series pPL&Cgdamwntl o@aldd(*syafik) 6syst em
Close all the programs which may occupy the serial port

instruct.i

downl

filebo

Cut off the power of PLC, open the XD series update tool (if user use this tool at the first

time, please open the enrollment first)
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EDEFIPLCFRIA (v1)

XD FUPLE]

Click "Open File",choose 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):

kg ?IX]
EHIAE L) | msFEEFESFVE L0 (012, 11.08) | v ¥ e m-
) HDEEroRiR RN
J SEEHTAND
Recent = 1316 =y=
T % —
LA
\//
HRIr
58
FEANE R
«
<
FL4EE
IS W) ¥D3_B0. sy= v AF Q)
TR (1) Text Documents (k. sys) v il

EDEHMFELCFRIHA (¥1)
x4 HESH

Set the parameters:
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Click Aset parametero, it wildl show the par ame

B0 : Com L) 5
iENEEE STRO0 w
PLCF#sHihk
PLCTFEiHhE - H (1673
LEE st R H et
TFEI e
AR HbhE H (16731
SETRHAE - H (16
= BRil

L

AT 1L FE e

el e ~l

RNEEE 1 STEOD - TEEY
FLC 3tk

PLCTF kil : H 1Bl

oz s = Hi1es3El)
TFEEIC L

sEratht - H e

SEEHIL - H C1e5EH10

W= il

Note: set the com port, the batade is default setting, no need to change.
Click Adownl oado, the window wild/l show bel ow w

IDEFIPLCTFR I A (V1)

&0 COM1, 115200, Even, &, One
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Power on the PLC, the update tool will show below words:

EDEHPLCFE LA (V1)

B[ COML, 115200, Even, 8, One

PLC start to update, the updating will take few minutes.
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IDEMPLCFEIA (¥1)

IOASFF
IOAEFF
IOATFF
I0ASFF
JOKIFF

0y 1 g g T g 0y

i

B0 COML, 115200, Even, 5, One

EDEFIPLCFHT A (¥1)

B0 COML, 115200, Ever, 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 hardwar e verdseitoani Icoa nonb et hsee elne fitn wii OhPduo w
software (PLC online status)

PR p—

.7 PLC Status

----- {* Scan Cyde
.8l Clock Details
i.... 3 Error Details

----- _} Recaord
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PLC Details ==

=-_d PLC Status
-8 CPU Detail Seral: XT3
= i‘@[ BD Details
-1l Expansion Details Model:  ¥C3-32
b4+ Scan Cycle
- @ Clock Details PLC HW Version: Vi3
¥ Emor Details Suitable Software Version: Vild
Short jumper
XD, XL series PLC no need to short the jumper when updating.
Note:
Do not cut the power of PLC when it is wupdatin

I D not matché) please contact wus for help.
The PLC program will be deleted after updating.

Q4: The bit soft component function.

Ad:

Continuous 16 coils consist ofard, 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:

M 100
PT% MOV K3 DMO }—‘ When M100 is from OFF to ON,

MO M1 are ON, M® M15 are OFF

The other 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:

| D0.15| D0.14 | D0.13 |D0.12| D0.11| D0.10| D0.9 | D0.8| DO.7 | D0.6| D05 | D0.4 [DO.3 [ DO.2 [D0.1] DOO |

Similarly, we can use bihiregister DO.
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Q5: Whatés the use of execution instructi
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 weDi3e

instruction, then the state of input point will not need map to image register; the same with
output point (OUTD).

LDD/OUTD instruction usually apply to the occasion that I/0 need refresh immediately,
which makes the state of input and output avoidrtfieence 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 ?

AG:

For ALT and many calculation instructigrthese instructions will execuevery scanning
period when the condition is fulfilled (for example, the condition is normal ON coil). We
recommend that the condition is rising edge or falling edge.

Q7: Why the M and Y cannot output sometime?

AT:

Output mainly has two ways: 1. OUT ingttion; 2. SET instruction. Theoil will keep
outputting if there is no RST instruction.

Usually in the program, one coil M 8trshould use the same output way. Otherwise, the coil
cannot output.

For example:
MO YO MO is ON,M1 is OFF, YO cannot output
— ( . , .
M1 Yo MO is OFF, M0 is ON, YO will output
— | ( Y Reason: two different coils drive the same
output coil
MO YO
i ( > YO will be ON for one scanning perioc
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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 powedloss retentive registés very large, it means the battery is I®easechange

the button battery.Users can use SM5 and SD5 to detect the power of button batteries in
order to facilitate timely replacement of batteries. See Appendix 1 and Appendix 2 for details.

Q9: Communicate with SCADA software

A9:

If there is no choice for XIXL series PLC in SCADA software, please choose Moddlis
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 and B terminals on the PLC are correctly connected with
the RS485 communication terminals of other devices. To modify the parameters of the PORT
2 of the PLC, the following methods are adopted:

Method 1: Configuation by configuration parameter instruction

For specific instructions, please refer to Chapter 6, Communication Functions of this manual.
The communication parameter settings of different devices are generally different, so it is
important to choose theect frequency setting mode of communication devices, make clear
the corresponding MODBUS communication address and function code, and some
communication devices need a given operation signal before displaying the setting frequency.
Method 2:Configuration through control panel (refer to Chapter 6 Communication Function

of this manual for specific configuration method).

Q11: The LED light of XD/XL series PLC PWR/RUN/ERR)
Al1:

LED light Problem Solution

Check I/0O terminal, if there is
short circuit. If the load is too
large for 24V power supply.
Make sure the program is
running inside PLCConftact us
for help.

1. I/O PCB has short circuit
2. load is too large for 24V
3. not click RUN for program

PWRsshining, 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.
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PWRandERRIight

1. PLCinput voltage is not
stable
2. there is dead loop in the

Check the power supply
voltage, check if there is dead
loop in the program. Update th

hardware of PLC. Contact us fj
help.

program
3. PLC system has problem

Q12: the result is not correct when doing floating operation

Al2:

Please transform the integer to floating number. For exafapla/ 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 ladder monitor window?
Al13:

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/&enonitor Thefollowing window will pop up:

[ PLC1- Free Manitor
:| Menitor |Add Edit Delete Delete All | Upward Downward |

MNum Format

Reg Monitor value

Ward length

Click naddo in the wi he foll owi

i f | cManitad register set to D1 hen click ok.

‘DataMonitr  [mesa

ndow, t ng

Monitor Reg: D10 | Num: 1
Monitor Mode Show Mode
i bit @ Float @ Dec IUnsigned
) Word Bin ASCI
) DWord Hex
| oKk || Cancdl
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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{it1,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,
A15:
ltés possible that output terminal is |l oose, p

Q16: Why expansion module does not work while power indicator is ON?

Al6:

It is likely the connection of module strips and PLC pins or CPU is not good. Compare the
CPU and expansion in cross contrast way to find the problems.

Q17: Why the signal input but cannot see the high speed counter working

Al7:

If high-speed counting is to be carried out, in addition to connectingdpigéd pulse to the
input of highspeed counting of PLC, the corresponding fsghed counting program should
be written with funtional instructions. For details, please refer to the relevant content of
Chapter 5 of this manual.

Q18: C language advantages compared to ladder chart?

Al8:

(1) XD/XL series PLC supports almost all C language functions. When it comes to complex
mathematal operations, the advantage of C language is more obvious.

(2) Enhance the confidentiality of the program (when usingpfileanced storage mode, C
language can not upload);

(3) C language function block can be called in many places and differenivfiies, greatly
improves the efficiency of programmers.

Q19: Whatés PLC ,Butput terminal A
Al9:
PLC output terminal AB are RS485 terminals of PORT2 on PLC.

Q200 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
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order from top to bottom, returo the top and execute again until the normally closed
conduction breaks off. The cycle stops when the last one finished.

MO M800
— SBLOCK | — SBLOCK |
— Instruction 1 | — Instruction 1 |
— Instruction 2 | — Ingtruction 2 |
] Instruction 3 | | Ingtruction 3 |
. SBLOCKE v ] SBLOCKE |
From up to down, run the instruction from up to dawljc 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
the program from the PLC to the computer. It will be very convenient to use this mode when
debugging the equipment.

Password Download Mode

You can set a password for tReC. When you uglad the program frorthe PLC to the

computer, you need to enter the correct password. In the advanced password option, you can
also check the function of "download the program needs to be decrypted first" (Note: This
operation is dangerauif you forget the password, your PLC will be locked!). This download
mode is suitable for users when they need to keep the device program secret and they can call
out the device program at any time.

Secret download mode

In this mode, the program on tbemputer can be downloaded to the PLC, no matter what

way the user can upload the program in the PLC to the computer; at the same time, the user
program can be downloaded confidentially, which can occupy less internal resources of the
PLC, greatly increasthe program capacity of the PLC, and can have a faster download
speed; after using this download mode, the program will be completely unable to recover.

Q22: What kinds of confidentiality methods do XD/XL series PLCs have?

A22:

Xinje PLC has three metheaf confidentiality: (1) importing and exporting downloaded

files; (2) secret downloading; (3) password downloading.

Import and export download files: After saving the PLC program in this way, users can
download and use the program, but they can not aisvedit the program.

Secret download:After secret downloading to PLC, the program and data in PLC will not be
uploaded, indicating that "the program does not exist".
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Password download:If you download the program that has set the password to the PLC, you
need to input the correct passwordentuploading the PLC program; if you check "download
program needs to be decrypted first", you also need to input the correct password when
downloading the new program to the PLC. Under this mode, you can not modify the clock
information of the PLC, and éhconfidentiality is stronger.

Q23 whatdés the advantage that XD series PLC re
Bluetooth?

A23:

XD series PLC Bluetooth function c@erformPLC program download and upload, monitor

and Twin configuration software online sitation. The Bluetooth can replace the cable to

transfer the data.

Note: COMBIuetooth only fit for XINJE PLC.

M (((( . ))))

Wireless transferring is convenience
than cable for shortdistance

PC
Control cabinet installed XD
series PLCandCOM -Bluetooth
Q24: PLC I/O terminal exchanging
A24:
Sometimg 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 (X ters)ioal
screen no. 60008 terminals) to set the 1/0 exchanging.
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PLCL - /O Set ==

=l PLC Cortfig Filter Time({ms): 10
----- [ Password
""" ﬁ E:SC Serial Port In Port Map | Out Port Map | In Port Property
..... BD
..... oot CAN +0 +1 +2 +3 +4 +5 +8 +7
----- Save Hold Memo| | | ) wp o 1 o 3 4 g g T
----- 000 Meodule
_____ H 140 Wi 10 11 12 15 14 15 16 1T
----- o M4 Module w20 20 21 22 23 24 25 26 27
----- M| Mot
J on wan 30 3 32 35 34 35 36 3T
w40 40 41 42 43 44 45 46 47
wa0 =] 51 52 53 54 55 56 57
=N} =] Bl gz B3 G4 BS B BT
wra Ta Tl T2 T3 T4 TS Ki=] T
Fi I 1
| Read From PLC | | Wite ToPLC | | 0K | [ Cancel

XC PLC Input Status

001 2 3 4 5 & 7
5 0
10 11 12 13 14 15 16 17

20 21 22 023 M4 25 26 Output
Fort
30 31 32 33 34 35 36 37
O

40 41 42 43

= fport banned, With¥  [port| Eeplace

Touchwin HMI 1/O terminal exchanging screen

Q25: Wh a tthe function of XD/XL seriesPLC indirect addressing?

A25:

Adding offset suffix after coils and data regist@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 Xinf8DX, G-BOX, W-BOX, SBOX, A-
BOX expansion modules or expansion BD boards which have their own communication
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characteristics. Details please refer to the nsmrual of communication module or BD
board.

Q27: how to add soft element andine note in XDppro software?
A27:
Soft element note
Open XDPprcsoftware, and move the mouse to the corresponding soft element and right
click the mouse, then menu will pop out:
PLC1 - Ladder |

Madify Reg Comment

Show Mode Comment

x Cut
= Copy
[z} Paste

&4 Search

Replace

ClickAi Modi fy r etgaddeementnotésdin below window:

Edit Reg Comment @

MO - |

oK || Cancel

Line note
Line not e Doudleclickthelfine,ahen inpys@micolonand the contents.
MO

1

-ADD NOTE : |
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| PLC1 - Ladder |

n0

o

ADD MOTE

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. Ottise, the default PLC when it leaves factory
does not have clock function.

If you use a PLC with clock function, check whether the value in register-SD19 is
decimal. If not, you need to convert it into decimal through BIN or Tiiructions.

There are some errors in the clock of XD/XL series PLC. Tior &x about 5 minutes per
month. Plase calibrate it by HMdr directly in the PLC program.

382



Appendi xs d&fpteca@amponent s

Appendixmainly introduces the functions of XD/Xteries PLC special soft element, data
register, FlashROM and the address distribution of expansions for users to search.

Appendbpedi al Auxiliary Rel ay
Initial Status™ SMO-SM7~
ID Function Description
Coil ON wh R SMO000k ON
o] when eeps
SM000 running ] I—! \— when PLC running
ol [
Coil OFF when T SMO001 keeps OFF
SMo01 running — l_ l_ when PLC running
S
SMO002 Inlfual positive pulse SME | —| SMO002 is ON in first
colil scan cycle
SIE | | |
Initial negative pulse —i = SMO003 is OFF in first
SM003 .
coil scan cyele 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 low alarm coil| put ON (at this timeplease replace the battery as s¢
as possible, otherwise the data will not be maintain
Poweroff memory
SMoo7 data error
Clock SM11-sM14
ID Function Description
2 5ms s
SM011 | 10ms frequency cycle
5ms
550ms;
SM012 | 100msfrequency cycle
50ms
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¢ 0.5s X

SMO013 | 1s frequency cycle
0.5s
30s
SM014 | 1min frequency cycle
30s
Mark® SM20-SM2Z
ID Function Description
SMO020 | Zero bit SMO020 is ON whemplus/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 i©ON, ON/OFF mapping memory of

SM032 reset HMa HS and current values of ATHCa HD will be
reset.

SM033|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
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Interruption bai SM50-SM90”

ID Address Function Description
SMO50 | 10000/10001 | Forbid input interruption 0 After executing El instruction
SMO051 | 10100/10101 | Forbid input interruption 1 the input int
SMO052 | 10200/10201 | Forbidinput interruption 2 act independently whev
SMO053 | 10300/10301 | Forbid input interruption 3 acts, even ilflé\r,lv(—:é(ijnterruption
SM054 id i [ i a :

o :éOz‘léOO/IO401 gogbld input interruption 4 El'géo(‘;‘;lhoeo%il\f g?oorl')?d(ggln
SMO069 | 11900/11901 | Forbid input interruption 19 '
SMO70 | 140** Forbid timing interruption O
SMO71 | 141** Forbid timing interruption 1 | After executing Einstruction,

the timing interruption
SMO72 | 142** Forbid timing interruption 2 couldnot act
SMO73 | 143** Forbid timing interruption 3 whenM acts, even if the
SMO074 | 144** Forbid timing interruption 4 interruption is allowed.

é e é 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 pelt0.1ms 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 | HSC6count complete flig 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

385




High speed counter direction SM110SM119

Address Function Note
SM110 HSCO direction flag
SM111 HSC2direction flag
SM112 HSC4 direction flag
SM113 HSC6 direction flag
SM114 HSCS8 direction flag
SM115 HSCL0 direction flag
SM116 HSC12 direction flag
SM117 HSC14 direction flag
SM118 HSC16 direction flag
SM119 HSC18 direction flag
High speed counter error SM120-SM129
address Function Note
SM120 HSCO error flag
SM121 HSC2 error flag
SM122 HSC4 error flag
SM123 HSC6 error flag
SM124 HSC8 error flag
SM125 HSCLO error flag
SM126 HSC12 error flag
SM127 HSC14 errofflag
SM128 HSC16 error flag
SM129 HSC18 error flag
Communication SM140-SM193"
Address Function Note
Serial | SM140 Modbusinstruction execution | When the instruction starts to
portO flag execute, set ON
When execution is complete, s6
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
portl flag
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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 | BLOCKI running flag SM300 will be ON when block1 is runnin
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 running flag SM304 will be ON when block5 is runnin
SM305 | BLOCKS®6 running flag SM305 will be ON when block6 is runnin
e é e é
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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 don not run and output, che|

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 | Userprogram error| 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 | Offsetoverflow Offset exceeds soft element range
FORNEXT
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 | Hardfault interrupt 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
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Expansion Modules, BD Status SM500°

ID Function

Description

Module status read is

SM500 | finished

Appendbpei al

Battery™ SD5~SD7

Dat a

Regi ster

ID Function Description
It will display 100 when the battery voltage is 3
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 wHelnC
power Off.
SD007 Poweroff memory data
error type
Clock SD10SD019
ID Function Description
SD010 | Current scan cycle 100us us is the unit
SD011 | 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
SD015 | Hour (clock) 0~23(BCD codeg
SD016 | Day (clock) 0~31(BCD codeg
SD017 | Month (clock) 0~12(BCD codg
SD018 | Year(clock) 2000~2099BCD codég
SD019 | Week(clock) 0(Sunday)-6(Saturday(BCD codég
Flag~ SD02GSDO03T
ID Function Note
SD020 | Modeltype
SD021 | modé€l low-8 series high-8”
SD022 | Compatiable system versiorlow™ system versidn high”
SD023 | Compatiable model versionlow™ model versioh high”
SD024 | Modelinfo
SD025 | Modelinfo
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SD026

Modelinfo

SD027

Modelinfo

SD028

Suitablesoftware version

SD029

Suitablesoftware version

SD030

Suitablesoftware version

SD031

Suitablesoftware version

Step laddef SD040

ID Function Description
SD40 | Flag of the executing process S
High Speed Counting SD100SD109
ID Function Description
SD100 | Current segment (No. n segment) HSCO00
SD101 | Current segment (No. n segment) HSC02
SD102 | Current segment (No. n segment) HSC04
SD103 | Current segment (No. n segment) 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 HSC8 eror info

SD125 HSC10 eror info

SD126 HSC12 eror info

SD127 HSC14 eror info

SD128 HSC16 eror info

SD129 HSC18 eror info
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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 error 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 lengtverflow
411: receive data short

412: receive data long

413: receive error

414: receive overtime

415: no start character

416: no enatharacter

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-Netcommunication

result

0: correct
1: communication overtime
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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: CRCerror
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 error erase
FLASH"
SDi161 X-Net communication 0: correct
result 1: communication overtime
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 data short
412: receive data long
413: receive error
414: receive overtime
415: no start character
416: no end character
SD164 Free format In bytes, there are no start and sto
communication receive characters
data numbers
I
SD169
Serial | SD170~SD17
port3 |9
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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 wheéBLOCK monitors
SD301 | Executing instruction of BLOCK2 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 BLOQKonitors
SD304 | Executing instruction of BLOCKYS The value 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 whéBLLOCK 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 whé8LLOCK 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 th:
back operand
3: ENCO, DECO data bits of encoding and
decoding instructions exceed the limit.
4: BDC code error
7: Radical sigrerror
SD410| Thenumber of offset registe|
D when offset crosses the
boundary
SD411
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Invalid data fill value (low 16
SD412| bits)
Invalid data fill value (high
SD413]| 16 bits)
Error Check™ SD4563SD452
ID Function Description
1 Watchdog acfDefault 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, BZED
SD501~516 | status 16 registers
Module info SD52GSD&3"
ID Function Explanation Note
SD520-SD535 | Extension module info Extension module 1
Each
bt bt : : s : 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
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Expansion Module Error Information

ID Function Description
SD860 | Error times of module reac
Module address error
Moduleaccepted data length error
SD861 | Error types of module rea 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 times of module reac
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
Module CRC parity error when PLC is | Expansio
SD921 | Error types of module reao accepting datg y n module
Module ID error. 16
Module overtime error.
SD922 | Error times of module write
SD923 | Error types ofnodule 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 module write
SD928B | Error times of module reac
SD92D | Error types of module reao BD
SDRBO | Error times of module write module 2
SD®R1 | Error types of module write
SDB2 | Error times of module reao
SD®B3 | Error types of module reag ED
SD®B4 | Error times of module write module 1
SD®B5 | Error types of module writg

395




Versioninfoo SD990~SD993

ID Function Explanation Note
SDO90 Firmwareversion date| Low 16-bit
SD99l Firmware version High 16-bit
compilation date
spoge | FPGAversion Low 16bit
compilation date
Spogs | PGAversion 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
SFDC Input filter time
SFD2 Watchdogun-up time, default value is 200m
| Mapping
ID Function Description
. OxFF means terminal
100 corresponds to | Input terminal O corresponds
SFD10G s {0 X** number bad _ OxEE means
terminal idle
SFD1¥ | 101 corresponds to
X**
SFD1Z | 102 corresponds to
X**
é e é e
SFD73 | I77 corresponds to | Default value is 77
X** “ Octonary
O Mapping
ID Function Description
. OxFF means terminal
SED74 000 corresponds to| Output terminal O correspond bad OXEE means
Y** to Y** number L
terminal idle
Default value is 0
e é € é
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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 other§ 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| HSCS8 frequency times Ditto
SFD325| HSC10 frequency times Ditto
SFD326| HSC12 frequency times Ditto
SFD327| HSC14 frequency times Ditto
SFD328| HSC16 frequency times Ditto
SFD329| HSC18 frequency 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
1T loop
bit0 corresponds tBISCO bitlcorresponds to
SED332| CAM function HSC2 and so on, bit9 corresponds to HSC]

0 do not suppor€AM function
1 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

SEpaay | EXtensionmodule configuration Configuration Status of Extension
status #3#4 Modules3 and4

T I (G

SED347 Extensionmodule configuration Configuration Status of Extension

Modules b and 16
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BD module configuration status

Configuration Status d8D Modules 1

SFD348 |~ H#HI#Z and 2

SFD349 AE?#?OdUIe configuration status Configuration Steus of ED Module 1

SED350 | Extensionmodule configuration

‘ Configurationof Extension Module 1

SFD359

SFD360 | Extensionmodule configuration

' Configurationof Extension Module 2

SFD369

,SFDSOO . , . 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

SEDS00 COleree format communication 0: 8bit 1 16bit
buffer bit numbers

SEDB10 COMZfree format communication 0: 8bit 1: 16bit
buffer bit numbers

SED620 COMBfree format communication 0: 8bit 1: 16bit
buffer bit numbers

SED630 COM4free format commnication 0: 8bit 1: 16bit
buffer bit numbers

SED640 COMSfree format communication 0: 8bit 1: 16bit
buffer bit numbers
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Appendi x 4. PLCarbhd=xrource conflict

When PLC is used in practice, conflicts may arise becauseresmgrces are used at the
same time. This section will list the resources that may cause conflicts in each PLC model.
This part mainly refers to higbpeed counting, accurate timing and pulse output.

Accurate High speed counting Pulse

timing

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

XD5-24/32/48/60,

XDM24/32/48/60, XD

5E30/60, XDME-60, XL5-32, XL5E

32

ETO

ET2

HSC6

ET4

HSC4

ET6

HSC2

ETS8

HSCO

ET10

Y3

ET12

Y3

ET14

Y2

ET16

Y2

ET18

Y1

ET20

Y1

ET22

YO

ET24

YO

XDC-24/32/48/60
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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

n 1 This form should be read horizontally. Any two resources in each row cannot be tieedaahe time.

Otherwise, it will cause conflict.

AppendilLx€ bncti on

costi

gurati on

This part is used to check each model 6s conf
type easily.
3 Selectable T Not support 4 Support
Model USB 232 485 RJ45 Extension| Extension exte?wf;ion I hiSSlElane] Pulse output _ Externe_ll
module BD ncremental| AB (T/RT) interruption
ED mode phase
XD1 series
XD1-10 X 2 X X X X X X X X 6
XD1-16 X 2 X X X X X X X X 6
XD1-24 X 2 a X X X X X X X 10
XD1-32 X 2 a X X X X X X X 10
XD2 series
XD2-16 X 2 a X X X 1 3 3 2 6
XD2-24 X 2 a X X 1 1 3 3 2 10
XD2-32 X 2 a X X 1 1 3 3 2 10
XD2-48 X 2 a X X 2 1 3 3 2 10
XD2-60 X 2 a X X 2 1 3 3 2 10
XD3 series
XD3-16 1 1 a X 10 X 1 3 3 2 6
XD3-24 1 1 a x 10 1 1 3 3 2 10
XD3-32 1 1 a X 10 1 1 3 3 2 10
XD3-48 1 1 a X 10 2 1 3 3 2 10
XD3-60 1 1 a X 10 2 1 3 3 2 10
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XD5 series

XD5-16 1 1 a X 16 X 1 3 3 2 6
XD5-24 1 1 a X 16 1 1 3 3 2 10
XD5-32 1 1 a X 16 1 1 3 3 2 10
XD5-48 1 1 a X 16 2 1 3 3 2 10
XD5-60 1 1 a x 16 2 1 3 3 2 10
XD5-24T4 1 1 a X 16 1 1 4 4 4 10
XD5-32T4 1 1 a X 16 1 1 4 4 4 10
XD5-48T4 1 1 a X 16 2 1 4 4 4 10
XD5-48D4T4 1 1 a X 16 2 1 8 8 8 10
XD5-48T6 1 1 a X 16 2 1 6 6 6 10
XD5-60T4 1 1 a X 16 2 1 4 4 4 10
XD5-60T6 1 1 a x 16 2 1 6 6 6 10
XD5-60T10 1 1 a X 16 2 1 10 10 10 10
XDM series
XDM-24T4 1 1 a X 16 1 1 4 4 4 10
XDM-32T4 1 1 a X 16 1 1 4 4 4 10
XDM-60T4 1 1 a X 16 2 1 4 4 4 10
XDM-60T4L 1 1 a X 16 2 1 4 4 4 10
XDM-60T10 1 1 a X 16 2 1 10 10 10 10
XDC series
XDC-24 X a X 16 1 1 4 4 2 10
XDC-32 X a x 16 1 1 4 4 2 10
XDC-48 x 2| a X 16 2 1 4 4 2 10
Model UsB 232 485 RJ45 Extension| Extension ex:_eenﬁsion i HEIC G EMTE| Pulse output _Externa_ll
module BD = ncrrr?(;r(]jeemal AB phase| (T/RT) interruption
XDC series
XDC-60 ‘ x ‘ 2 ‘ a ‘ x ‘ 16 2 1 4 4 ‘ 2 ‘ 10
XD5E series
XD5E-24 X 1 a 2 16 1 1 3 3 2 10
XD5E-30 x 1 a 2 16 1 1 3 3 2 10
XD5E-48 x 1 a 2 16 2 1 3 3 2 10
XD5E-60 X 1 a 2 16 2 1 3 3 2 10
XD5E-30T4 x 1 a 2 16 1 1 4 4 4 10
XD5E-60T4 X 1 a 2 16 2 1 4 4 4 10
XD5E-60T6 x 1 a |2 16 2 1 6 6 6 10
XD5E-60T10 X 1 a 2 16 2 1 10 10 10 10
XDME series
XDME-30T4 X 1 a 2 16 1 1 4 4 4 10
XDME-60T4 X a 16 2 1 4 4 4 10
XDME-60T10 X a 16 2 1 10 10 10 10
XDH series
XDH-60T4 ‘ x ‘ 1 ‘ a ‘2‘ 16 x x 4 4 4 10
XL1 series
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XL1-16 ‘ X ‘ i1 ‘ 3 ‘ X ‘ X x X x x x 6
XL3 series

XL3-16 a X 10 X 6

XL3-32 a | x 10 x 10
XL5 series

XL5-16 a | x 16 x 3 3 6

XL5-32 a X 16 X 3 3 10

XL5-32T4 1 a X 16 X 1 4 4 4 10
XL5E series

XL5E-16 X 1 a 2 16 X 1 3 3 2 6

XL5E-32 X 1 a |2 16 x 1 3 3 2 10

XL5E-32T4 X 1 a 2 16 X 1 4 4 4 10

XL5E-64T6 X 1 a 2 16 X 1 6 6 6 10
XLME series

XLME-32T4 ‘ x ‘ 1 ‘ a ‘2‘ 16 x 1 4 4 4 10

Note:

1. The XL1-16T with hardware version below H4 has only one RS232 port (COM1).

2: all models are equipped with clock function as standard.
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XINJE

WUXI XINJE ELECTRIC CO., LTD.
4th Floor Building 7No. 100 Dicui
Road,Wuxi, China

214072

Tel: (510) 85134139

Fax: (510) 85111290

Email: fiona.xinje@vip.163.com

Web: www.xinje.com
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