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1. HASBHAYEHHE

Puc.1. BHemnuii Buj Ki1aBHaTyphl

KnaBuatypa HL-KBDS6RS mnpencrasnser coboli MmanoradaputHoe YCTPOHCTBO ONEPAaTHBHOTO BBOJA MH(GOPMAIHH,
MpeAHa3HAYeHHOEe JUIS NPUMEHEHUS BO BCTPAMBAEMBIX CHCTEMax YIPABJICHUs, KOHTPOJS WM aBTOMAaTH3aLMM, a TaKKe JUIs
opraHMzani HuHTepdeiica MeXIy OIepaTopoM M KOHTpPOJUIEpOM (KOMIBIOTEPOM) B TOM Ccllydae, KOrja IpHMEHEHHE
CTAHJAPTHBIX HHTEP(HEHCHBIX CPEICTB 3aTPYAHEHO WM HELeJIecO00pa3HO 10 TEM MJIM MHBIM IPHYHHAM.

Wudopmannonnsiii oomen mexny HL-KBDS6RS koHTposuiepoM (KOMITBIOTEPOM) MPOM3BOAUTCS uepe3 uHrepdeiic
RS-485 nnm RS-232 B nomynyriekCHOM pexxuMe, CKOpocTh 0OMeHa ycTaHaBiauBaeTcs B npeaenax ot 300 xo 115200 6ox, oOmen
JaHHBIMH IIpom3BoauTcs o nporokory MODBUS RTU.

Bxogsmmuii B cocTaB Ki1aBUaTypbsl MUKPOKOHTPOJLIEP, CIOCOOEH:

" MIPOM3BOIUTH ONIPOC KJIABUATYPHON MaTPHIIBL;
= BbIAaBaTb 3BYKOBOC MMOATBEPKACHNUC HAXKATUA KIIAaBUIINW HA KJIABUATYPC ITyJIbTa,
! Cnedyem nomnume, 4mo K1aguamypa A6IAAEMCA NACCUBHBIM YCHPOUCHEOM, YNPAGIAEMbIM OUCHAHUUOHHO CO

CIOPOHBL  YOANEeHHO20 KOMRLIOMepa UAU KOHIMPONlepa 4epe3 CHAHOGPMHBLE NOCe008AmeNb bl  UHmepdelic
RS485/RS232 no npomoxony MODBUS.

2. KOMIUIEKT IIOCTABKH

1. KnaBuatypa HL-KBD56RS.
2. CD-guck ¢ mporpaMMHBIM 00€CTIedeHHEM U PYKOBOJICTBOM TIOJIB30BATEIS.



3. TEXHUYECKHE XAPAKTEPUCTHKH

3.1. CTPYKTYPHAA CXEMA

KoHTponnep
c EEPROM

WUnTepdpeiic
RS-485
wunu RS232

NVANANY

L

INIT

ISO

|| @ +Vps

- @ GNDps
47 DC/IDC

Puc.2. CtpykTypHas cxema nocTpOeHHs MOy s

BUZZER

ISO rajJpBaHHUYECKas pa3Bsa3Ka
KBD MeMOpaHHas KJIaBHaTypa
INIT

KOHTPOJIJIEP aBTOMAT yIIPABJICHUS
DC/DC

BUZZER BHyTpeHHuit BUZZER

JIMHUA NIepeBOJa MOAYJIA B PCKUM MHULIMAJIN3ALUN

peoOpa3oBaTesb YPOBHEH HANPSHKEHUI MUTAHUS C FaJIbBAHMUYECKOH Pa3BI3KOM

3.2 OBIIIHE TEXHHYECKHUE XAPAKTEPUCTHKH

KiaBuarypa

[TneHouHast MeMOpaHHasi, bUICBIAr03aIUICHHAS.
30 kHONOK (6 CTPOK MO 5 KHOIOK).

KonnyectBo cpabaTpiBaHMiA KJIaBHII, HE MEHEE 1 500 000
DJIeKTpUYECKas IPOYHOCTH JHIeBoi miieHkn, KB/MM, e 6omtee | 250
ConpoTUBIEHHUE U30ISITII 100MOmM

WHTepdeiic cBs3u

RS-485/RS-232

CKOpocTh 0OMEHa

ot 300 no 115200 60x

Hanpspxkenue nuranus

Ot 10 mo 30B noctossHHOTO TOKa (HOMUHAIBHOE 24B)

[TotpebisiemMast MOLITHOCTB:

He 6oinee 0,75 Bt

Hanpspkenne ranbBaHNYECKON H30JISILMN MEXKY LETISIMH
MUTaHWs ¥ nHTepdetica

500B

Hcnonnenue nepeaxeil nanenu
(IO cTeneHu MBUIEBIAr03alTUuThl)

He ycrynaer P54

Pabouas TemnepaTypa OKpy>KaroIero BO3LyXa AJsl MOIYJIs

ot —20 go +60°C

OTHOCHUTEIbHAS BIAXKHOCTD BO3ayXa

5~90% 0e3 KOHIEHCALMH Bilaru

Temneparypa xpaneHus

oT —30 1o +70°C 0e3 KOHAEHCALMH BJIaru

Martepuan kopiyca AnroMuHUN

IIBet kopnyca Uepnsrit (RAL9005st)
["abapuTHbIe pa3Mepsl 179x153x37Mm
Macca, He OoJiee 0,65kr

MHCENAHUIO 3AKA3YUKA.

!

Ouucmky

. IIo 0m0eﬂbnomy 3aKa3y 603MONHCHA nOCMAasKa Mody.fl}l c ¢yHKt{ll0HlUleblM o00o3HaueHuem KHONOK no

« He oonyckaemcs 6030eiicmeue Ha 1uyegyro NAEHKy Kiaguamypsl KOTIOWUX U PEHCYUUX NPEOMEm 8.
ROGEPXHOCMU  KIAGUAMYP OM  GO3ZMONCHBIX 3AZPA3ZHEHUIL RPOUIGOOUNb MAZKOU XJIONUAMOGYMANHCHOU

eemoutnlo, cjleeka yeﬂamuenuoﬁ OUYUUWCHHbIM OCH3UHOM UIU IMULOBLIM CRUpmom.




3.4.

KOHOHUI'YPALIUA

Knasuarypa HL-KBDS56RS/IP/S/M nocraBisieTcs o ClASIyHOIIUMHI HACTPOUKAMH (TIapaMEeTPhI [0 YMOIYAHHUIO):

Ckopoctb 00MeHa nHpopMaluei ¢ komnborepoM — 19200bps
Anpec ycrpoiictBa B cetu — 01h
Tun unTepdetica — RS-232

®dopwmar gaHHBIX — 1 cTapT-OuT, 8 OUT NaHHBIX, | cTOM-OHUT

KoHTponbHas cyMMa — He HCIIOJIb3YeTCs
Pasmep Oydepa kmaBuatypsr — § HaxaTuit

Nwmsa mogyns — HMI-LCD-M
3BYKOBOE MOATBEPIKACHNE HAXKATHA KJIABHIIN Ha KJIaBUATYpPe MyJIbTa — OTKIIFOYEHO.

[Ipy HEoOXOAMMOCTH YacTh U3 THX MapaMeTPOB MOXXKHO M3MEHHTh. BbIOOp mapameTpoB KOH(GUrypauud HpPOU3BOIUTCS
IIlyTeM YCTaHOBKH COOTBETCTBYIOIIMX IIEPEMBIYEK U IIEPEKIIOUYaTeNIeld Ha IUlaTe, a TaKkKe IyTeM IepernporpaMMUPOBAHUSA

BHYTpeHHel sHeproHe3aBucumoil namsitu EEPROM.

3.4.1. PACIIAHKA OTBETHOI' O PA3bEMA THIIA D-SUB DB-9

Noe koHTaKTa

HaumenoBaHnue curuajia

1

RxD,

GND rs232

TxD,

GNDps(-)

+Vps.

DATA-

DATA+

GND rs485

O[N] N[ |~ |W[N

INIT

3.4.2. BBIFOP THIIA ITOCJE/IOBATEJIBHOTO HHTEP®DEHCA

[Ipu momomu nepexitoyarenerd JP1, JP2, naxonsmmxcs Ha maTte MOAYJSI, yCTaHABIMBACTCS THII IOCIEAOBATEIFHOTO

uHTepdeiica, K KOTOPOMY MOIKIIIOYAETCS MOIYJIb.
IepBBIit KOHTAKT UMEET KBaIPATHYIO KOHTAKTHYIO TUIOMIAKY.

HaunmenoBanue

JP1
JP2

RS-485 RS-232
2-3 1-2
2-3 1-2

[pu 3ambikaHuK Ha 000MX MEPEKIFoUaTENIX KOHTAKTOB 1-2 Oyaer BoIOpaH uis pabotsl nHTepdeiic RS-232.
Ipu 3aMbikaHuy Ha 00OMX MEPEKITF0YATENIX KOHTAKTOB 2-3 OyaeT BhIOpaH s padboTel nHTepderic RS-485.
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HOLIT DATA 3YTEM (o) 5002004

123

Puc.3. MonTakHas cxema



3.4.3. YCTAHOBKA PEJZKUMA UHUHIHA/IM3ALIHH

Hcnonp3yercss mpu HEOOXOAMMOCTH W3MEHEHHUS OIPEEeNICHHBIX, PEIKO IMepeHACTPAHBAEMBIX ITAPAMETPOB MOIYIIA.
Bremnee anektpudeckoe coennHenne KoHTakTa INIT ¢ korTaktoMm GND RS485 mmn GND RS232 Ha BXOIHOM pa3beMe MOAYIIS
mepeBeieT MOAYJIb B PEKUM UHUYUATU3AYUY TIPU TIOCIIEAYIOIIEM BKIFOUCHUH TUTAHNUS.

[IpumMensss KoMaHIBI W3MEHEHHS MapaMeTpoB Moxynsa (cMm. pasmen “IIporpammupoBanue’), MOXKHO Mepe3amucarb
HOBBIE 3HAYEHHS BO BHYTPEHHIOIO 3HeproHe3aBucuMyro mnamsate EEPROM. BwIkmiouMB MOAymb, ClEAyeT OTCOCIUHHTH
MEePEeMBIYKYy MEXAy KOHTaKTaMH. TakuMm o00pa3oM, MOIYyJh NIPH MOCIEAYIONEeM BKIIOYCHWH MHUTAaHUS OyAeT IepeBeieH B
HOPMAIbHBLI PEKAM PaOOTHI.

3.5. IIOJAK/TIOYEHHE
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3.5.1. IHIOJAK/IIOYEHHUE HCTOYHHUKA ITUTAHUA

JUIs NOKITFOYCHHS UCTOYHUKA TTUTAHUS K MOJIYIIIO TIPEHAa3HAYCHBI KOHTAKTHI ¢ 0003HaueHneM GNDps(-) u +Vps .

3.5.2. IMMOAKJIIOYEHHE HHTEP®EHCA RS232

Jliis momkiroueHus MOyl K uHTepdeiicy RS-232 npeaHasHadeHbl KOHTaKThI ¢ 0003HaueHreM RxD, TxD, GND rs232
(cm. Puc.4).

[Tpumep nonxmoyenust Moayis K uHTepdericy RS-232 ympasisiomiero kommnsrorepa

HL-KBD56RS/x/x

R I:I K nuHun TxD nntepcpeica RS232 ynpaBnsiowero yctponcTea
b4 [

K nuHuu GND nHTe peinca RS232 ynpasnsiowero yctponcrea

GND rs232 I:I
I:I K nuHun RxD nHTe pdpeica RS232 ynpasnsiowero yctponcrea

TxD

Puc.4. cxema nogkiroueHus HHTEpQeiica

3.5.3. NOAKJIKOYEHUE HHTEP®EHCA RS485

Hnst monxmovenust Moayns k untepdeiicy RS485 mnpennasnaueHsl kKoHTakThl ¢ o0o3HayeHuem DATA-, DATA,
GND RS485.



3.6. CKAH - KOJbI KJIABUATYPHOH MATPHI[bI

HaumeHnoBanue Ckan Koj
KHONKH HEX DEC

0 05 5

1 04 4

2 0A 10

3 10 16

4 03 3

5 09 9

6 OF 15

7 02 2

8 08 8

9 0E 14

. 11 17

F1 13 19

F2 14 20

F3 15 21

F4 19 25

HaunmenoBanue Ckan KOA
KHONKH HEX DEC

F5 1A 26
F6 1B 27
Ins 16 22
Del 1C 28
- 17 23
+ 1D 29
Space 18 24
Esc 01 1
Mode 07 7
Bsp 0D 13
Enter 1E 30
i) 0B 11

J 0C 12

« 06 6
- 12 18




3.7.'ABAPUTHBIE H YCTAHOBOYHBIE PASMEPBI

3.7.1. ITHTOBOE HUCIIO/IHEHHUE
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4. PABOTA C YCTPOHCTBOM

4.1. IIOPA/JIOK BK/IIOYEHHUA

[IpoBepbTe KOMIIOHEHTHI HA OTCYTCTBHE MEXaHHMUYECKNX MOBPEKICHUI.
YcraHoBUTE HEOOXOIMMBIE TIEPEKITIOYATENN Ha IUIaTe.

YbeanTech B IPaBUILHOM MOJKITIOYCHUH BHEITHUX CHUTHAJIOB.
BxitounTe nutaHue MOy IIsl.

b S

* ——n

BHUMAHMUE!

Bce onepanuu mo ycraHoBke napaMeTpoB (hyHKIMOHMPOBAHUSA MOAYJIfl (YCTAHOBKA NepeMblYeK, MOAKIIOYEeHHe
CHTHAJIOB ¥ T.1I.) JAOJKHBI BHINOJHATHCS] MPH OTKJIIOYEHHOM MUTAHWH.

4.2. OBHIHE YKA3AHHUA IIO IPHMEHEHHUIO

Pexomenoayuu npu pabome ¢ unmepegpeiicom RS-485

B mopyne ycranosnen npaiiBep umatepdeiica RS-485 - SP485R (dbupmbr SIPEX), koTopblii Gnaromapsi BHICOKOMY
BXOJIHOMY COINPOTHBIICHHIO JIOMYCKAET MOJKII0UYCHHE 10 256 npueMornepeiaTuuKoB.

Bo MHoOrumx ciy4asx MOXeT MOTpeOOBaThCS BKJIIOUEHHE JBYX COIJIACYIOUIMX pe3uctopoB RT (puc.5) Ha oboumx
KOHIax cerMeHTa cetn RS-485. OcobGeHHO 3TO KacaeTcsl CeTH, IIe YCTpoicTBa paboTaioT Ha BBICOKONH CKOPOCTH W JJIMHA
KabeJIst BeNuKa.

Ecimm mporspkenHocts cetm RS-485 me OGomee 100M, TO ckopeil Bcero B INPUMEHEHWH TEPMHUHHUPYIOIINX
(cormacyiomux) pe3ucTopoB HET OOIBIION HEOOXOTUMOCTH.

Rs485
_ L] L ]
RT:
: . o ®
UTaHue
10..36B * vl 1
Rr -

ESCUCOSSUUOUTL

[ tcon -p10)

Puc.5. Tunooe BKIIOYEHHE KOHTPOJUIEPA B CETh U3 HECKOJIBKUX YCTPOMCTB

Jlist KaK/10# CeTH HOMMHAJ PE3UCTOPOB MOXKET CYLIECTBEHHO OTJIMYATHCS M 3aBUCHT OT THIA IPUMEHSEMOTo KabeJus,
a TaKXke ero JUIMHbL. PaccuuTaTh COIPOTHBIICHHE COTJIACYIOLIETO PE3UCTOPA, YYUTHIBAs BCE HEOOXOIMMBIE MapaMETPhI CETH
HEMPOCTO, MO3TOMY, JJIsl JOCTHXKCHUSI HAWydllled XapaKTepPUCTUKU pabOThl CETH HOMHUHAJBI COINIACYIOIIUX PE3MCTOPOB
peKoMeHayeTcsl oo0parh 1o GopMe CHrHajia ¢ MoMoIIbio ocuiorpada.

COHpOTI/IBJ'[CHI/Ie pe3nucTopa COHpOTI/IBJ'ICHI/Ie pe3nucTopa COHpOTI/IBJ'IeHI/Ie pe3ucropa
noz[06paH0 IMpaBUJIbHO H606XOHI/IMO YBCJINYNUTDH H606XOHI/IMO YMCHBIIUTH



PexomeHnanmu a1 Ha4aIpHOTO MoA00pa HOMUHANA PE3UCTOPA:
a). Ecmm mmaa muamn oxosto 300 M, To moabop pesnuctopa HaunHaeTcs ¢ HomuHana 330 Ow;
0). Ecm qnmmHa mramm okono 600 M, To mogbop pe3uctopa HaduHaeTcs: ¢ HomuHana 220 Ow;
B). Eciiu anmuna MM okoio 1200 M, To moadop pesuctopa HaunHaeTcs ¢ HomuHana 110 Owm.

[Ipumeuanue!

IIpu coBmecTHO# pabore ¢ Momymsmu cepuit  1-7000, I-8000 (ICP DAS) pekoMeHIyeTcss MPUMEHSTH CICIYIONIYIO
CXe€My BKJIIOUEHUS: NPHU IMUTAaHUM MOJYJS U MOAKIIOYaeMbIX K Hemy moayned cepuit [-7000, I-8000 ot ogHOro mMcrouHuka
MMUTaHKs, peKoMeHyeTcs coeanHuTh KOHTakTel GNDps u GNDrs485. [Ipu 3ToM HE0OX0ANMO OMHHUTbB, YTO I'aJibBaHHUECKAs
M30JISIIMS MKy LETSIMH IUTaHus ¥ UHTepdeiica MOy IPOMaET.

4.2.1. ITAPAMETPbBI MOJAYJIA H HAYA/IBHBIE YCTAHOBKH

Monye K1aBHaTypsl IMEET B CBOEM COCTaBe IEPENpOrpaMMHUpYEMOe 3allOMUHAIONIEE YCTPOHCTBO € AIEKTPHUECKAM
ctuparueM napopmarmr (EEPROM) mg xpaneHns nmapameTpoB KoHGUTypanuu Moayns. I1o3ToMy moiap30BaTenio HEBO3MOKHO
BU3YaJbHO OIPEAEINUTh YCTAHOBICHHYIO JUIi MOXYJSI CKOPOCTh OOMEHa, aJpec W ApyrHe mapamerpbl. s pemieHus: 3Toi
po6IeMBbl KaXKIbIi MOIYJIb IMEET BHEITHUN KOHTAKT ¢ o6o3HaueHueM INIT. IIpu momade muTaHus Ha MOAYIb, Y KOTOPOTO 3TOT
KOHTaKkT coenuHeH ¢ KoHTakToM GND RS485 mmum GND RS232, axktuBusupyercs pekHMM HHHUOHMAIU3ALMH, IPU ITOM
napameTpbl KOHPHUTYpaKi MOAYJIS BPEMEHHO NPUMYT CIIEAYIOIINE 3HAUCHHMSI:

e aJapec -01
®  CKOpPOCTh 00MeHa - 19200bps (0x04)

Teneps, BemonauB ¢yHkuuto 13 , moadynkmmo 0 u 1 (“Program, Modbus Address; Program, Serial BitRate”) B pexxume
YTEHUS, MOXKHO y3HATh HCTUHHEIE €TO ImapaMeTphl. [Ipi 3ToM He IPOUCXOANT KaKuX-ITn00 n3MeHeHnit mapametpos B EEPROM
MOJIyJIs, T.€. €CIM MPOW3BECTH IOBTOPHOE BKIIOYEHHE MOIYJS IPU Pa3OMKHYTOH mernn Mexnay koHtaktamu INIT m GND
RS485(GND RS232), To napameTpbl KOH(GHUTYpalii BHOBb PUMYT T€ 3HAYCHUsI, KOTOpbIe ObLTH panee coxpaHeHsl B EEPROM
100 U3MEHEHBI [10JIb30BATENIEM.

4.2.1.1. OIPEJEJIEHUE ITAPAMETPOB MOAYJ/IA

Omnpenenenre napaMeTpoB MOIYJIS JIMOO MPU TIOMOIIH ITOCHIIKH COOTBETCTBYIOLIETO 3a1poca JIM00 Yepe3 BCTPOSHHOE
MeHI0 KoH¢urypauuu. Onucanuie paboTbl, MEHIO KOH(UTypaluu, U crioco0bl pOpMUPOBAHHMS 3aIIPOCOB, CM. B pa3zee
«[IporpammupoBanue».

OTKJIIOUNTH TUTAHKUE OT MOJYJISL M COeANHUTH Mex 1y coboi koHTakThl INIT 1 GND RS485(GND RS232);

[Monate nuTanue Ha MOJYJIb;

[Mocnate 3ampoc arenns aapeca Moyt (Pyrkuus 13, mondyrkuus 0). [0x01 0x0D 0xFF 0x00 0xD1 0xEB];
OTBeT CONEPKUT YCTAaHOBJICHHBIN aipec MOy (OalT IO CMEIICHHUIO 5 , OTHOCUTEIBHO Havyaja oTera). [locnath
3arpoc uTeHus ckopoctu oomena Moxyns (@ynakmus 13, moadynakmms 1). [0x01 0x0D 0xFF 0x01 0x10 0x2B].
OTBeT COEPKUT yCTAaHOBJICHHYIO CKOPOCTH 0OMEHa MOIYIs (OalT IO CMEIIEHHUIO 5 , OTHOCHTEIBHO Hadajla OTBETA);
OTKITIOYUTH MUTaHUE OT MOAYJIS M pa3opBaTh cBs3b Mexay kKoHTakTamu INIT m GND RS485 (GND RS232);

6. Ilogars nuTaHue Ha MOAYIIb.

B

9]

3aBoackas koHurypanus:
aapec -01
CKOpPOCTh 00MeHa - 19200bps (0x04)

4.2.1.2. YCTAHOBKA HAPAMETPOB KOH®UI'YPALIUU MOAYJIA

W3menenne aapeca MOy (MOXKET OBITH MPOM3BEACHO B JIFO00W MOMEHT, pe3yibTaT XpaHUTCsS BO BHyTpeHHeir EEPROM
MAMSTH KOHTPOJUIEpa):

OTKITIOYUTH MMTaHKE OT MOAYJIA U coenHUTh Mexay co0oit koHTakTsl INIT u GND RS485(GND RS232);

BrumtounTh MTUTaHNE MOIYJIS;

[Mocnats 3anpoc urenus agpeca moaynst (Pynkuwms 13, noadynkuus 0). [0x01 0x0D 0xFF 0x00 0xD1 0xEB];
[omyuuts otBet [0x01 0x0D OxFF 0x00 0x00 0x01 0xDD 0xDF] = aapec —01;

IMocnate kOMaHAy ycTaHOBKH anapeca monmyis (Dyukius 13, moadyukius 0). [0x01 0x0D 0x00 0x00 0x00 0x02
0xAD 0xCA] = HoBbll agpec — 02.

Ilpumeuanue:

Tpu nociteaHux Oaiita 3ampoca SBISIOTCS aIPecOM MOIYJIS i KOHTPOJIBHOM cyMMoii makera. CriocoOsr

(hopMupOBaHHS 3aIIPOCOB U METO[I ITOICYETa KOHTPOJIBHOW CYMMBI OITMCAHEI B pa3zeie «lIporpamMmmupoBanuey;

6.  Ortser [0x01 0xOD 0x00 0x00 0x90 0x1B] — ycmex.

kW=



W3menenne ckopocTé obMeHa MOy sl (MOXKET OBITH MMPOM3BEACHO B JIIOO0M MOMEHT, Pe3yNbTaT XpaHUTCS BO BHYTPEHHEH
EEPROM namsiTu KOHTpoOJIIepa):

1.  OrximounTh MUTaHUE OT MOAYJIS U 3aMKHYTh KOHTAaKThI INIT 1 GND RS485 (GND RS232);

2. BxiIrounTh NUTaHUE MOIYJIS;

3. Tlocnats 3ampoc urenust ckopoctu oomena moxyist (Oynkuust 13, mogdynkuus 1). [0x01 0x0D 0xFF 0x01 0x10 0x2B];

4. Tomyunts otBet [0x01 0xOD O0xFF 0x01 0x00 0x04 0x4C 0x1C] = ckopocts oomeHa - 04 (19200bps);

5. TlocmaTs KOMaHIy yCTaHOBKH cKopocTd oomMeHa monyns (Dyrkuus 13, moadyrkmus 1). [0x01 0x0D 0x00 0x01 0x00
0x03 0xAD 0xCA] = HoBas ckopoctb oOMeHa - 9600bps;

6. Otser [0x01 0x0D 0x00 0x01 0x51 0xDB] — ycmex;

7. BBIKIIIOUNTH IUTAHUE MOLYJIS;

8. PazomknyTh KoHTaKTHI INIT 1 GND RS485 (GND RS232).

! BHUMAHMUE!

HoBplii agpec Moayasi, KoA CKOpPOCTH o00MeHa, Kox ¢opmMaTta KOMAaHA COXpaHseTcs BO BHYTpeHHeil
sHeproHe3apucumoil namatu EEPROM, no3tomy He peKkOMeHIyeTCsl 4acTO MEHSITh 3TH NapaMeTphl, TAK KakK
MaKcCHUMAaJibHOe KOJIu4ecTBO HuKI0B nepe3anucu EEPROM orpanuueno (tunosoe - 100 000).

4.3. IPHHIHII PAFOTBI CIBOEHHOI' O CTOPOKEBOI'O TAUMEPA

MOI[yJ'IB KJIaBUAaTypPbl UMEET B CBOEM COCTABE ABa CTOPOIKEBBIX yCTpOﬁCTBaI

1. AnmapatHslif CTOpOXeBOM TaiiMep MoayIIs
2. TIporpaMMHBIl CTOPOXKEBOI TaiiMep BEIYyIEro yCTPOUCTBA.

Monyie npeaHa3HayeH Ul UCIOJIb30BaHUs B CUCTEMax MPOMBIIIICHHON aBTOMAaTH3aliy U MO3TOMY MOXET padoTarh
B JKECTKUX IPOU3BOACTBEHHBIX YCJIOBHUSAX, B TOM 4YHCIE€ NpPU HAIWYUK DSJIEKTPOMATHUTHBIX IIOMEX M HEKAYECTBEHHOM
anekTponuTaHud. OTHAKO TP 3HAYUTEIHHOM YPOBHE TAKHX JCCTAOMIM3HUPYIOMHX (PaKTOPOB MOXKET MPOU30iTH "3aBucaHue"
moayis. [Inst BbIBOAa MOAYNsSL M3 TaKOrO COCTOSIHUSL MCHOJB3YETCsl BHYTPEHHMH amnmapaTHbI CTOPOKEBOM Taiimep,
OCYILECTBIIIOMINN TTepe3amyck Moayist. KpoMe TOro, WHOTIa MOXKET MPOU3ONTH HApYIIEHHE CBS3H I HOPMAaJIbHOH pabOTHI
KOHTpoJuiepa (KOMIBIOTEpPA), YHPABISAIOIIETO CEThI0 Mognyned. Jlns BbIBICHHS NOAOOHBIX CHTyallMid IpeAHa3HA4YeH
CTOpO’KEBOM TaliMep BEAYLIET0 YCTPOMCTBA.

Hanuune nByX cTOpOKEBBIX yCTPOMCTB B MOyJie 0OECIIeYnBacT MHOTOKPAaTHOE yBEIUIEHHE HAIS)KHOCTH PabOTHI BCei
CUCTCMBI.

4.3.1. OCOBEHHOCTH HCITO/Tb3OBAHHA CTOPO/KEBOTO TAHMEPA BEJYIIIETO
YCTPOUCTBA

CtopoxeBOi TaliMep BeAyLIEro YCTPOWCTBA MpeAHA3HAUYeH A8 OTCICKHMBAHUSA COCTOSHUS —KOHTpOJUIEpa
(koMIIBIOTEpA), YNPABJISIOUIETO CEThIO MOJIYJIeH, B mpolecce padoThl cuctembl. [Ipu Qukcaumu 3TuM TaliMepoM oOTKaza
YIPABISIOLIETO KOMITBIOTEPA HAa BBIXOJAX MOMYJIEH, €CIM TaKOBbI HMMEIOTCS, aBTOMATWYECKH YCTAaHABIHMBACTCS 3apaHee
OIIpeZIeTICHHOE 3HAaYE€HHE 0€30MacCHOr0 YPOBHS BEIXOAHOTO CHT'HANA JUIS IIPEIOTBPAIIECHHS CO3JaHuUs aBapUIHON CHTYaIUH.

B cmywae oOpeiBa mmHWM cBs3u uHTepdeiica RS-485 wnm HapymeHWHm HOpMalbHOW pabOTHI KOHTpOJUIepa
(xoMIIbIOTEpa) YNPABISIONINE KOMAH/Ibl IEPECTaHyT MOCTYNATh K YAAIEHHBIM MOJYJISM CHCTEMBL. JTO Ype3BbIYAHO OIracHas
CUTyauus Ijid pCajibHbIX MPOMBINUICHHBIX CUCTEM, CMATYUTL MOCJICACTBUA KOTOpOﬁ IMpU3BaH CTOpO)KeBOﬁ TaﬁMep BCAYUICTO
ycrpoiicta. [IporpaMmipoBanue HHTEpBajia 3TOro TaiiMepa ocyiuectsisercs ¢pyHkimeit 13 (moadyHkuust 5 u 6). AKTUBHOCTD
YIPABISIFOLIETO KOHTPOJUIEPA OMpEAEIAeTCS MO KOMaHAaM, pEryJspHO MOCTYHAIMM K MOAyJIsM. B ciaydae oTcyrcTBus
KOMaHJ B TEUEHHE IIEPHOA CTOPOXKEBOTO TaliMepa Ha BBIXOJAX MOMYJS, €CIIM TAKOBBI MMEIOTCS, HEMEIJIEHHO HMPOMU30MIET
yCTaHOBKA 3apaHee ONpEeIeIICHHOTO 3HaUeHHs 0€30ITacHOTO YPOBHS BRIXOJHBIX CHUTHAJIOB. DTO 3HaUeHHE 3amaetrcs GpyHkmen 13
(mondynkus 4)..

4.3.2. OCOBEHHOCTH HCITOJIb30BAHHS CTOPOKEBOI'O TAUMEPA MOIYIIA

@Oynxuust 7 (Read Exeption Status) mpenHazHaueHa Juiss omnpezeneHHs (akra repe3arpy3ku MOXIyJsl BHYTPEHHUM
annapaTHbBIM CTOPOKEBBIM TaiiMepoMm. B orBere Momyns (3-it Gaiit) Oif OuT craryca ykasplBaeT Ha NPHU3HAK Iepe3arpy3ku
MOJyJIsl BHYTPEHHHUM alapaTHBIM CTOPOKEBBIM TaiiMepoM. B ciyuae HenmpenaBHIEHHON OCTaHOBKU HCIIOJIIHEHHsI BCTPOSHHOI'O
porpaMMHOTO obecniedeHuss Moxyis (“'3aBUcaHuA"), BBI3BAHHON DSJEKTPOMATHUTHBIMH IIOMEXaMH WIH COOSIMH MO IeTH
MUTaHNUA, BXOIIIUN B COCTaB MOIYJS CTOPOXKEBOH TaiiMep oOecrednT mepesarmyck Moxyist. IIpu 3TOM BBIXOIHBIE KaHAIbI
MOJYJIS, €CIIM TAaKOBBI MMEIOTCS, OyIyT yCTAaHOBJICHBI B 3apaHee ONpPEJCICHHOE HayalbHOE COCTOSHUE (3amaercst pyHKuen 13
(mondynkius 4)), KOTOpoe, ckopee Bcero, OylneT OTIMYAThCS OT COCTOSIHUS JI0 Iiepe3arrycka Moayiisi. [lostomy nonb3oBarens



JOJDKEH C TOMOIIBIO COOTBETCTBYIOIIEH KOMaHIbl YCTAHOBUTH HA BBIXOAAX MOIYJS, €CIIM TAaKOBBI HMEIOTCS, TaKoe JKe
COCTOSIHHE, 4TO H JIO €T0 Iepe3alycKa.

[Nocne cpabaTeiBanus TaiiMepa, MOAYJb MEpexXoAuT B pexkuM «Listen». st Toro uToOBl pa3dIOKUPOBAaTh MOIYJIb, B
KOTOpOM cpaboTai Taiimep, HeoOX0AUMO BhIMOIHUTH QyHKIMIO 8 moadynkuuio 1 (Loopback Diagnostic Test -> Restart Comm
Option), 3ateM npouunTaTh O6aiiT cocTosHuUs (PyHKUMS 7), KOTOPHIH CBOMM 3HAaYE€HHEM yKaKeT Ha TO, 4TO TaiimMep cpaboran. B
pEeXUMe MHUIMAIN3AINMY TaiiMep He aKTHBEH, HE3aBUCHMO OT TOT'O BKIIFOUEH OH HJIM HeT.

4.3.3. CTATYC MOJYIIA

IIepezamyck MOyJIsl BHYyTPEHHUM alllapaTHbIM CTOPOKEBBIM TaAMEPOM:
®  CTaTyC MOJYJISl HE U3MEHSETCS;
CpabaTpIBaHIE CTOPOKEBOTO TaliMepa BeIyIIero yCTPOUCTBA:

e  Momynb nmepexoauT B pexxuM «Listen Only Mode»

e  (uar craryca WATCHDOG mnpunnmaer 3Hauenue 1 (onpenensiercs: pyHkuueii 7);

®  UTHOPHPYIOTCS BCE KOMAaHJbl YIPAaBISIONIEro KOHTpoJulepa (KoMmbioTepa) Kpome ¢(yHkuuu 8 moxdyHkium 1
(Loopback Diagnostic Test -> Restart Comm Option) 1o Tex nop, rnoka He OyJeT BbInojgHeHa GYHKIHsS 8§ TOA(YHKIUS
1 (Loopback Diagnostic Test -> Restart Comm Option).

5. IIPOI'PAMMHOE OBECIIEYEHUE

Pasnen ocBerraeT OCHOBHBIE BOTIPOCH IPOTPAMMHOTO B3anMoieiicTBus ¢ MoayieM HL-KBD56RS/M.

OOMeH mTaHHBIMH C MOJYJIEM OCYIIECTBIISIETCS 1o cepuanbHoMy uHTepdeiicy RS485/RS232 B pexkxnme momymymiiekca
(1start+8data+1stop = 10bits) mocpeaCTBOM UYTEHHsI WM 3allMCH PETHUCTPOB JOo sdeek. Ilaker mpencramiser coboit
MOCTIEIOBATEIbHOCTE OaliT, 3aBEepIIAIONINXCS KOHTPOJIbHON CcymMMmon. [Ipw3HakOM KOHIIA TaKeTa SBISETCA OTCYTCTBHE
nepelaBaeMbIX JaHHBIX B TEUCHHE BPEMEHH MepHOo/Ia CIeI0BaHHs 3.5 CUMBOJIOB.

Curyauusi, Korja OTBET OTCYTCTBYET IO HCTEYEHHMHM HEKOTOPOrO BPEMEHHM II0CiIE IMOCBUIKM KOMaHIbl (timeout),
O3Havaet 100 OMHOKY KOMMYHHUKAITUH, TH00 HEBEPHBIN afipec MOy B KoMaH e, 0o pexxum Listen Only Mode.

5.1. OBLIHE XAPAKTEPUCTHKH IIPOTOKOJIA

Wnrepdeiic MODBUS 06b11 pazpaboran pupmoit « MODICON GOULD» st ucnonb30BaHusl B CBOMX KOHTPOJUIEpaX.
Crangapraeie MODBUS yctpoiicTBa HcHonb3yroT nocienoBatenbHblid nHTepdeiic (RS-232, RS-485...). [IpuHuun nepepaun
MaHHBIX ucronb3yeT TexHomornio MASTER-SLAVE, npu xotopoii Toipko ogHO yerpoiictBo (MASTER) MoxkeT HHUIIMUPOBATH
nepenady (cmemats 3ampoc). Jpyrue ycrpoiictBa (SLAVE) mepenaror 3ampammBaeMble TJIABHBIM YCTPOWCTBOM JaHHBIC, WIIH
TIPOM3BOASAT 3aNpaIINBacMble 1EHCTBUSL.

MASTER-ycrpoiictBo (manee MASTER) moxer ampecoBatbcs K HHIUBHAYATFHOMY MOAYMHEHHOMY WA MOXKET
WHHULUMPOBATh IIUPOKOBEIIATENBbHYIO Iepeaady CooOIIeHHs Ha BCE MOAYMHEHHBbIE ycTpoiicTBa. IlomunHEHHOE yCTpOiCTBO
(manee SLAVE) Bo3Bpaiaer cooOIlleHHE B OTBET Ha 3ampoc, ajpecyeMblii mMeHHO eMmy. OTBEThl HE BO3BPAIIAOTCS HPHU
HIMPOKOBEIATEIbHOM 3aIpOCe OT TJIABHOTO.

[Tporoxon nmoapaszymesaer Ha oOwieit murHe oquH MASTER u no 255 SLAVE. D10 umcio 3aBUCHUT OT KOHTpOJIepa
MASTER u cobcrBenHo ero Bo3mokHocTeil. Kaknomy SLAVE npucBoeH yHHKaNbHBIH ajpec ycTpoicTBa B AnarasoHe oT 1 1o
255. Komanpa, anpecoBanHas 1o aapecy 0, mpuHHMaeTcs Kak IIMpOKOBelaTeNnbHas, 1 OyaeTr BbIMomHATHECS Bcemu SLAVE
yCTpOMCTBaM B CETH.

Jlis mepenaun TaHHBIX, COOOINEHHWE IOMEILIAIOTCS B «IIAKET», KOTOPBIM OTCBUIAETCS dYepe3 IOCIEI0BaTEIbHBII
uHTepdeiic agpecyeMomy ycTpoiicTBy. «Ilaker» comepxkut B cebe ampec SLAVE ycrpoiicTBa, K01 KOMaHIBI M €CIH STOTO
TpeOyeT KOMaHIa, TO NaHHBIE. 3aKII0YaeTcs MakeT KOHTPOIBbHOW cymMMoii, kotopas mo3BosmT cyaute MASTER nmm SLAVE
YCTPOMCTBY O I0CTOBEPHOCTH MH(OPMALHH.

Korma «maker» gocTuraer azpecara, OH IIPOBEPSIETCS HA COOTBETCTBHE KOHTPOJIbHON CyMMbl. Ecnm KOHTposibHas
CyMMa COBHIAJAET, TO MPHUHSATAs KOMaHAa BhITONHseTCs, a 3aTeM a1 MASTER ycrpoiicTBa reHepupyeTcs OTBET O pe3yibTare
BBITIOJIHEHHBIX AeWCTBUil. ECiiM KOHTpONbHAsi CyMMa HE COOTBETCTBYET, TO «IIAKET» MTHOpUpyercs. B oTBeTHOM cooOiieHun
conepxkurcs aapec SLAVE ycrpoiicTBa, KOJ KOMaHABI, JaHHbIE, MOJYYEHHbIE B PE3yJIbTaTe BBIMIOJHEHHBIX IEHCTBUMA, H
KOHTPOJIbHAs cymMMa. Eciu coobmenne 0but0 mupokoBeniarenbHbiM (111 BceX SLAVE ycTpoiicTB), To OTBETHOE COOOIIEHHE HE
repefaeTcs.

Vnpasnenue SLAVE ycTpoiicTBOM BBINONHSETCS uepe3 MaccuBbl peructpoB u sueek. MODBUS ycrpoiictBo
COZIEPKHT B cebe JiBa MacCHBa PETHCTPOB (BXOAHBIE PETHCTPBI M PETHCTPBI XPAaHEHUsI) U Ba MaccuBa sueeK (SUeHKH BBIBOAA U
saeiiku BBoga). [lo MpOTOKOIy, KaKIBIi MAacCHB JIOIyCKaeT aapecanuio a0 65536 peructpoB u mo 65536 sueek. PeambHoe
KOJIMYECTBO U YCIIOBHUS aPECaIlIH OIPEAEIAIOTCS BO3MOXKHOCTSIMU CaMOT'0 yCTpOICTBa.



5.1.1. PECYPCHI ITPOTOKOJIA, HCIIOJIb3YEMBIE YCTPOHCTBOM

Ta6auua 5.1. Pecypcsl nporokoJia

Pe:xxuM nepeaayu JaHHBIX RTU
MakcuManpHasi AJIMHA MAKETa JaHHBIX, BKIKOYasi KOHTPOJIbHYIO CYMMY 255
KonnyecTBo HCIOIB3yEMBIX BXOIHBIX STUEEK 8
KonnyecTBo HCIOIb3yEMBIX BBIXOIHBIX SIUEEK 15
KonnuecTBo ncnonb3yeMblx pErHCTPOB BBOJA 89
KoaunuecTBo MCOIb3yeEMBIX pETHCTPOB XPAHEHUS 147

5.1.2. IIOQAEPKUBAEMBIE ®YHKIIUH ITPOTOKOJIA

Tab6auna 5.2. @yHKIUU HIPOTOKOJIA

Kon Hazpanue Onucanue
01 READ COIL STATUS [Monyuenue Tekyuiero cocrostuusi (ON/OFF) rpynibl JJOrnueckux syeex.
02 READ INPUT STATUS [Monyuenue Tekyuiero cocrosiiusi (ON/OFF) rpynmnbl AUCKPETHBIX BXOJIOB.
03 READ HOLDING [Nomy4yeHne TeKyIero 3Ha4eHUs OTHOTO WM HECKOJIBKUX PETHUCTPOB XPAHEHUS.
REGISTERS
04 READ INPUT REGISTERS | INomyueHue TeKyIIero 3Ha4eHUsI OAHOTO UM HECKOJIBKUX BXOAHBIX PETHCTPOB.
05 FORCE SINGLE COIL W3menenue norngeckoil stueiiku B cocrostuue ON nmu OFF.
06 FORCE SINGLE 3amnuch HOBOTO 3HAYECHHS B PETUCTP XPAHECHUS.
REGISTER
07 READ EXCEPTION [Monyuenue cocrosuust (ON/OFF) BocbMM BHYTPEHHUX JIOTHYECKUX SUEEK, Ybe
STATUS Ha3HAYEHUE 3aBUCUT OT TUIIA KOHTpoJsulepa. [1lonb30BaTens MOXKET UCIIONB30BATh
9TH SIYEHKH IO CBOEMY BHIOODY.
08 LOOPBACK TecroBoe coobmenue, moceumaemoe SLAVE 11 oxy4eHus: TaHHBIX O CBS3H.
DIAGNOSTIC TEST
13 PROGRAM ITo3Bonsier MASTER nporpammupoBats SLAVE
15 FORCE MULTIPLE COILS | U3smenuts cocrostare (ON/OFF) HeCKOIBKUX MOCICI0BATEIBHBIX JIOTHUESCKUX
STYEEK.
16 FORCE MULTIPLE Y CTaHOBUTH HOBBIE 3HAYEHUSI HECKONBKUX IOCIIEA0BAaTENbHBIX PETUCTPOB.
REGISTERS
17 REPORT SLAVE L.D. IMo3somsier MASTER omnpenenuts Tun agpecyemoro SLAVE u ero padouee
COCTOSIHHUE.

Ilpumeuanue: noo nouamuem MASTER noopasymesaemcs xocm-komnviomep uau koumpoinnep, SLAVE — mooyns knaguamypul.
5.1.3. KO/bI BO3BPAIIIAEMMbIX OILITUb0OK

B ciyuae eciu maketr MODBUS cdopMupoBaH HeBEpHO MOJIYJIb OTBETHT MAKETOM, COJIEPIKAIIUM KOJ[ OIIUOKH.

Ta6auna 5.3. Koasl ommnoox

Kon Ha3Banue Onucanne
01 ILLEGAL FUNCTION IonyueHHbIH KOA QYHKIMU HE MOICPIKABACTCS.
0 ILLEGAL DATA Anpec, yKa3aHHBIH B 1T0JIE TaHHBIX, SBJISIETCS HEAOMYCTHUMBIM IS JTAHHOTO
ADDRESS SLAVE ycTtpoiicTBa.
03 ILLEGAL DATA VALUE 3HaueHHs B NOJI€ JAHHBIX HepomycTumsl 1yt naaaoro SLAVE ycrpoiicTsa.
04 FAILURE IN SLAVE ycTpoiicTBO HE MOXKET OTBETHTH Ha 3aIllPOC HJIH MTPOU3OIILIA aBapHsl.
ASSOCIATED DEVICE

K npumepy, Ha naker ¢ omMOOYHBIM aJPEecOM B HOJIe JaHHBIX i QyHKIMU «01» OyIer creHepupoBaH OTBET:

Anpec N
SLAVE Oynkius | Kox uckmountensHoil cutyaruu | KoHTposbHas cymma
0A 81 02 73

3HayeHue B rose GyHKIMU PaBHO OPUTHHAIBHOMY 3HAYEHHUIO C CTApIIMM OMTOM, YCTaHOBJICHHBIM B enuHULy. Kox
HCKITIOUNTeNsHON cuTyannu 02 yka3pIBaeT Ha OUTHOOYHBIN aapec JaHHBIX



5.1.4. METOJHKA ITOJCYETA KOHTPOJIbHOH CYMMBbI

B IPOMBINUICHHBIX YCJIIOBUAX, B PE3YJbTATEC JJICKTPOMArHUTHBIX HABOJOK Ha JIMHHUU II€pe€aadu, IepeaaBacMas
uHpopmanus MoxeT HcKaxarbesi. OMMOKU CBSI3U OOBIYHO 3AKIIOYAIOTCS B W3MEHEHMU OJIHOTO WM CEpUM OUT BHEIIHUM
¢daxkTopoM. [l Toro uTo® OTCEYb JIOXKHBIE IAHHBIE, HWCIIOJIB3YETCS MEXaHW3M KOHTPOJBHBIX CYMM M H30BITOYHOTO
KOJHMPOBaHUS.

[lpu monydeHUM makKeTa, KOHTPOJUIEP BBHIMOJHSACT MOJCYET KOHTPOJBHON CyMMBbl cooOmieHus. Ecmu mpuHsATas
KOHTPOJIFHAsI CyMMa He COBIIQJAET C MMOJCYUTAHHOM, TO JaHHOE COOOIIEHHE CONCPIKUT OIIUOKHN U HE JOJDKHO 00pabaThIBATHCS.
[Ipu 5TOM OTBET HE TEHEPHUPYETCs, TaK KaK BO3MOXHO M TO, YTO OMIMOKY MOTJO conep:kars mojie aapeca. Ecmu MASTER =e
MTOITy4YaeT OTBET, OH PACIIEHMBAET 3TO KaK OMNOKY KOMMYHHKAIIHH.

Pexxum nepemaun RTU , Moxer BKIOYaTh B (hopMaT CHMBOJIA IOMOJHUTEIbHBIN OUT yeTHOCTH. B pexxume RTU ato
JEBSATHIN OUT B T0J€ AaHHBIX (8 OWT MaHHBIX U OWT YETHOCTH).. ECIIM KOHTPOJIh YETHOCTH HE UCIIONB3YeTCs, OUT YEeTHOCTH HE
nepenaercs. Bee ycrpoiicTBa B cucTeMe TODKHBI ObITh CKOH(MHUTYPUPOBAHbI OJTUHAKOBO.

KOHTpO.]'l]) YETHOCTU MOXKET ONPCACIUTL TOJBKO H3MCEHCHUC OJHOIO0 6l/ITa B cumBoie. M3menenue ABYX 6I/ITOB B
CHUMBOJIE€ KOHTPOJIb YCTHOCTH OIPCACIIUTL HC B COCTOSAHUU.

Jliis moacueTa KOHTPOJIBHOM cyMMBbI uemofib3yercs: anroputM CRC-16 (Cyclic Redundancy Check)

Jlns mopcyera KOHTPOJNLHOW CyMMBI TPEIBApUTEIBLHO TOTOBHTCS 16-OuToBas mepemenHas (Peructp) B KoTOpo# u
BBINOJIHSETCS IIPOLIETypa.

IMopsaok moacyeTa CyMMBbI CJI€/Ty FOIIMIA:

. 3arpy3uts 16-TH pa3psaausrii peructp unciom FFFFH;

. BemosauTs oneparo XOR Hajx nepBeIM 0aiiTOM JaHHBIX U CTApIIUM OalTOM PETUCTPA;

. IlomecTuts pe3ynbTaT B peructp;

. CIBUHYTB PErucTp Ha OJIMH pa3psiz BIIPaBo;

. Ecniu BBIIBUHYTHIN BIpaBo OUT eIMHUIIA, BBIIOIHUTE omnepaiuio XOR Mex Ty perucTpoM U MoJIuHOMOM
1010 0000 0000 0001 (A001H);

6. Eciin BBLIBUHYTHIH OUT HOJIb, BEPHYTHCS B 1Iary 3;

7. IloBTOpsTh maru 3 u 4 10 TeX 1Op, MO0Ka He OyTyT BBHIIIOJIHEHBI 8§ CABUTOB PETHCTPA;

8. Bomonauts onepanuio XOR Hax cnenyronmm 0aifToM JaHHBIX M PETUCTPOM;

9
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. [loBTOpATE mAaru 3-7 10 Tex mop, moka He OyAyT BeIMoIHeHa oneparys XOR Hanx Bcemu GaliTaMul JAHHBIX B PETHCTPOM;
0. Conepxumoe perucTpa mpeactaBisieT coboit nea 6aifta CRC u mobaBnsgercs kK HICXOTHOMY COOOIICHHIO CTApIIUM OUTOM
BIEpE.

[Tonmyuennsnii maker, Brmrouatomuii CRC, moaBepraeTcst Toil ke mpomeaype moacyera KOHTPOJIBHOM CyMmbl. Ecmm
omuOOK He OBUIO, Pe3yIbTaTOM OIlepanud OyAeT HyJeBOe 3HadueHHe. Tak e KOHTPOJbHAas CyMMa ITaKeTa MOXeET OBITh
nozacuurana 6e3 nomydenHoro CRC. ITocne noncuera, cpaBHeHHE MOCYUTaHHOTO U nosydyeHHoro CRC ykaxer Ha NpHCYTCTBHE
OLIMOKY B IIAKETe.

Taoauna 5.4. IIpumep pacuera CRC a5 makera cojep:kamero 3uayenus 02, 07

Onepanus 16-TH pa3psiAHBIA perucTp ®ar
MSB

Hcxiouaroree I 1111 1111 1111 1111
Yucao 02 0000 0010

1111 1111 1111 1101
Casur 1 0111 1111 1111 1110 1
[Tonuuom 1010 0000 0000 0001

1101 1111 1111 1111
Casur 2 0110 1111 1111 1111 1
[MonuHoM 1010 0000 0000 0001

1100 1111 1111 1110
Cagur 3 0110 0111 1111 1111
Casur 4 0011 0011 1111 1111 1
[MonuHoM 1010 0000 0000 0001

1001 0011 1111 1110
Cagur 5 0100 1001 1111 1111
Casur 6 0010 0100 1111 1111 1
[onuHoM 1010 0000 0000 0001

1000 0100 1111 1110
Casur 7 0100 0010 0111 1111
Casur 8 0010 0001 0011 1111 1
[onuHoM 1010 0000 0000 0001

1000 0001 0011 1110




Onepanus 16-TH pa3psiAHBIA perucTp ®ar
MSB
Yucao 07 0000 0111
1000 0001 0011 1001
Casur 1 0100 0000 1001 1100 1
[TonuHOM 1010 0000 0000 0001
1110 0000 1001 1101
Casur 2 0111 0000 0100 1110 1
[TonuHOM 1010 0000 0000 0001
1101 0000 0100 1111
Casur 3 0110 1000 0010 0111 1
[TonuHOM 1010 0000 0000 0001
1100 1000 0010 0110
Cagur 4 0110 0100 0001 0011
Cagur 5 0011 0010 0000 1001 1
[onnHoM 1010 0000 0000 0001
1001 0010 0000 1000
Casur 6 0100 1001 0000 0100
Casur 7 0010 0100 1000 0010
Cagur 8 0001 0010 0100 0001
PesyabTaT CRC HEX 12 HEX 41

Tabuuna 5.5. Ilpumep noacuera CRC Ha s3bike “C”

struct TByte
{
unsigned char L;
unsigned char H;
s
union UCRC
{
struct TByte B;
unsigned int Ww;
} CRC;

void CalcCRC (unsigned char Value)

{
unsigned char OctCounter = 8;
unsigned char CY;//carry

CRC.B.L "= Value;
while (OctCounter)
{
OctCounter--;
CY =0;
CY = (CRC.W & 0x0001);
CRC.W=CRC.W>>1;
if (CY)

CRC.B.H "= 0xAO0;
CRC.B.L "= 0x01;

}

void CalcPacket()

{
CRC.W = 0xFFFF,
for(cnt=0; cnt < (Len +2) ;ent++) {CalcCRC(Packet[cnt]);};

}




5.2. OFLEE OITHCAHHUE ®YHKIIUH

5.2.1. ®YHKIHA -1 (01h) READ COIL STATUS

Bosspainaer tekyiee cocrosuue (ON/OFF) rpymrisl jorndeckux siaeek BoiBoga. [Ipu mmpokoBemarensHoi nepenaye,
(yHKIHS UTHOPUPYETCS.

3AIIPOC:
3ampoc COAEPKUT apec HaYaIbHOHM SYEHKH U MX HEOOXOJUMOE KOJTMYECTBO IS YTCHHUS.
Anpecanys s9eeK HAUNHACTCS C HYJIS.

Baiit HNms noas
1 Anpec NOAYMHEHHOTO
2 DyHKIMS
3 Hauvansssrii agpec (Cr.)
4 Havansaslii agpec (Mi1.)
5 KommndaectBo siueek (Ct.)
6 Kommdaecto siaeek (M)
7,8 KontponsHast cymma CRC

OTBET:

OTBET COACPKUT COCTOSHHSA sTUeeK B (hopMaTe ojHa sueiika Ha OuT. Eciu 3ampoleHHOe KOJIMYECTBO Y€K HE KPaTHO
BOCBMH, TO OCTaBIIHECS OUTHI B MOCIeAHEM Oaiite cooOmieHus OyayT ycTaHoBieHBI B 0. CueTyuk OalT CONEPKHUT KOTUIECTBO
0aliT mepenaBaeMbIX B TIOJIC JAHHBIX.

Baiit HNms noast
1 AJpec NOAYNHEHHOTO
2 DYHKIMS
3 Cuetuynk OalT
4 Jannsle
N Jannsle
N+1,N+2 | Konrpoasnas cymma CRC

OPUMEP
[IpounTaTh 3HaUEHUE ABEHAIATH siueeK, HauuHas ¢ aapeca 05. Anpec ycrpoiictBa— 01.
3AITPOC:
HNms noJst Ipumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIHS 01
Hauaunpnslii agpec Hi 00
HauansHsiii agpec Lo 05
Konuyectso Hi 00
Konunuaectso Lo 12
Konrponpnas cymma (CRC nim LRC) --

OTBET:

HNms noss IIpumep (Hex)
AJipec IOAYMHEHHOTO 01
QyHKIWHSA 01
CyeT4nk 6alT 02
Jlanubie (Sueiika 05 - 12) FA
Jlanubie (Sueiika 13 - 16) 0C
Kontponsnas cymma (CRC mim LRC) --

5.2.2. ®YHKLHUA -2 (02h) READ INPUT STATUS

Bosspainaer tekyuiee cocrosiune (ON/OFF) rpynmst torudeckux siueek BBoja. [Ipu mmpokoBelaTeIbHol nepeaaye,
(GYHKIHS UTHOPHUPYETCSI.

3AINIPOC:
3anpoc COACPIKUT aapec HAYaIbHON SYCHKH M UX HEOOXO0AUMOE KOJUYECTBO JJISl UTCHHUS.
Anpecanus s9eeK HAYUHACTCS C HYJISA.



baiit HNms noas
1 AJlpec IOAYMHEHHOTO
2 QyHKIHSA
3 Hauanensrii anpec (Ct.)
4 Hauanenerit anpec (M)
5 KommuaectBo siueek (Ct.)
6 Konmdaectso saeex (Mor.)
7,8 Kontponsnast cymma CRC

OTBET:

OTBeT COIEPKUT COCTOSTHHUS S4eeK B (popMmaTe oJHA s4eiika Ha OuT. EciM 3amponieHHOe KOJIMYeCTBO sTYeeK He KPATHO
BOCBMH, TO OCTABIIKECS OMTHI B ITOceNHEM Oaifte coobmieHus OyxyT ycraHoBiIeHHI B 0. CueTynk OalT cONepKUT KOINIECTBO
OaiiT mepeaBaeMbIX B I10JI€ JAHHBIX.

Baiir Hms moast
1 AJlpec IOAYMHEHHOTO
2 DYyHKIMS
3 Cuerunk OalT
4 JlanHble
N Jlanupie
N+1,N+2 | Konrpoasaas cymma CRC

HPUMEP
[IpounTaTh 3HaUCHNE NBEHAAIATH sUeeK, HaunHas ¢ aapeca 05. Axpec ycrpotictBa— 01.
3AITIPOC:
HNms moJist IIpumep (Hex)
Anpec NOAUUHEHHOTO 01
DyHKIMS 02
Hauanensiii agpec Hi 00
Hauanshsiii agpec Lo 05
Kommuectso Hi 00
Komuectso Lo 12
Konrponsnas cymma (CRC mim LRC) --

OTBET:
HNms noJs Ipumep (Hex)
AJipec MOTYNHEHHOTO 01
DyHKIUA 02
CueTunk 6alT 02
Jlanubie (Sueiika 05 - 12) FA
Jlanubie (Sueiika 13 - 16) 0C
Kontponsnas cymma (CRC mim LRC) --

5.2.3. @YHKLHUA - 3 (03h) READ HOLDING REGISTERS

BosBpaiaer Texyuiee COCTOSHUE OAHOTO UM HECKOIBKUX PErHcTpoB XpaHeHus. IIpu mupokoBemaTensHol nepenaye,
(YHKIMS UMTHOPHUPYETCSI.

3AIIPOC:
3amnpoc COAepKUT HaYaIbHBIN agpec PerucTpa U He0OXOIMMOE KOJIMYECTBO AT YTCHHS.
Anpecanyst perucTpoB HAYMHAETCS C HYJIS.

Baiit Nms nous
1 AJpec NOAYNHEHHOTO
2 DYHKIMS
3 Hauaunsnsiii agpec (Cr.)
4 Hauvansaerii agpec (Mi.)
5 KomuectBo peructpos (Cr.)
6 Komuecto peructpos (Mir.)

7,8 KonTtponsnas cymma CRC




OTBET:
OTBET COEPXKUT coJiepKuMoe periucTpoB. CueTunk OaiiT COIEPKUT KOIMYECTBO OAlT nepeaaBaeMbIX B M10JI€ JaHHBIX.

baiit Hms noas

1 AJlpec MoAYNHEHHOTO

2 QyHKIHSA

3 CueTrunk 6alT

4 Copepxumoe peructpa X (Crt.)

5 Copepxumoe peructpa X (Mi.)

N Copepxumoe peructpa Y (Crt.)

N+1 Copepxumoe peructpa Y (Mi.)
N+2,N+3 | Konrpoasnas cymma CRC
OPUMEP
[IpounTaTh 3HaYECHNE TPEX PErUCTPOB, HaunHas ¢ aapeca 05. Anpec ycrpoiictBa— 01.
3AITPOC:

HNms noJis IIpumep (Hex)
AJlpec OAYMHEHHOTO 01
DyHKUMS 03
Havanpasrii agpec Hi 00
Hayvanbhslii anpec Lo 05
Kommgectso Hi 00
Koanuectso Lo 03
Kontpomsnaas cymma (CRC) --

OTBET:

HNms noas IIpumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIUA 03
CueTyuk OauT 06
Jannslie (Peructp 05, crapumii Gaiir) FA
Hannbie (Peructp 05, muammmii 6aiT) DF
Jannslie (Perucrp 06, crapumii Gaiir) 5C
Jannslie (Peructp 06, muammmii 6aiT) 00
Jannslie (Perucrp 07, crapumii Gaiir) AA
Hannsie (Peructp 07, muammmii 6aiT) 0C
Konrpossnas cymma (CRC nim LRC) --

5.2.4. ®YHKLHUA -4 (04h) READ INPUT REGISTERS

BosBpamiaer Texymiee cOCTOSHHE OAHOTO WM HECKOJIBKUX PErHCTPOB BBoAA. [Ipy mmpokoBemaTensHOH nepenayde,
(bYHKIHS UTHOPUPYETCSI.

3AINIPOC:
3anpoc CoAepPIKUT HaYaIbHBIN aipec PerucTpa U He0OX0AUMOE KOJIMUECTBO IS UTCHHUS.
Anpecanys perucTpoB HAUMHAETCS C HYJIS.

Baiit HNms nous
1 AJipec oAYNHEHHOTO
2 DYHKIHS
3 Hauaunensiii agpec (Cr.)
4 Hauanbnelii agpec (Mi1.)
5 Komnugectro peructpos (Ct.)
6 KonunuectBo peructpos (Mi1.)

7,8 KonTtponsnas cymma CRC

OTBET:
OTBET COEPXKHUT COJIEPIKUMOE periucTpoB. CueTuuK OaiT COAEPHKUT KOIUIECTBO OANT MepeaBaeMbIX B M0JIE JaHHBIX.

Baiit HWmsa noasn
1 AJlpec OAYNHEHHOTO
2 DYyHKIMS
3 Cueruunk OalT




4 Conepxumoe peructpa X (Crt.)
5 Copepxumoe peructpa X (Mi.)
N Copepxumoe peructpa Y (Crt.)
N+1 Copepxumoe peructpa Y (Mi.)
N+2, N+3 | KonrponsHas cymma CRC
OPUMEP
[IpounTaTh 3HaYEHNE TPEX PErUCTPOB, HaUKHAas ¢ aapeca 05. Anpec yctpoiicta— 01.
3AITPOC:
Hms noss IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
OyHKIHA 04
Havanpasrii agpec Hi 00
Hayvanbhslii anpec Lo 05
Kommgectso Hi 00
Koanuectso Lo 03
Kontpomsnaas cymma (CRC) --

OTBET:

HNms noas IIpumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIMS 04
Cyerunk Oaiit 06
[Jannsie (Peructp 05, crapumii Gaiir) FA
Hannsie (Peructp 05, muammmii 6aiT) DF
[Jannsie (Peructp 06, crapumii Gaiir) 5C
Hannsie (Peructp 06, Mutaqmuii 6aift) 00
Jannsie (Peructp 07, crapumii Gaiir) AA
Hannsie (Peructp 07, mumammmii 6aiT) 0C
Konrpossnas cymma (CRC) --

5.2.5. ®YHKLIHA -5 (05h) FORCE SINGLE COIL

VYcranaBnuBaeT OJHY SUEHKY BBHIBOJA B COCTOSIHUE JIoTHIeckor equHUIB! mi Hyst (ON/OFF).
[Ipu mHpoOKOBEIIATENbHON TMepenaye, (pyHKIUS yCTAaHABIMBACT BCE SUYCHKM C JAHHBIM aJpPECOM BO BCEX IMOMYUHEHHBIX
KOHTPOJIIePAX.

3AIPOC:

3ampoc comepKUT ajipec sYeku W e€ HOBOE COCTOsHHE. Ajpecalus sueek HaunHaercst ¢ Hyssi. COCTOSHHE siUeHKU
omnuchIBaeTcs B nose «JlanHbley, rae Jioruueckas eauHuna onpeneinsiercs 3Hauennem FFOOh, a nynb 3Hauennem 0000h. JlroGoe
JPYTO€ YKCIIO HEBEPHO U HE BIIMSCT HA SYCHKY.

baiit Hms noas
1 AJlpec MoAYNHEHHOTO
2 OyHKIHSA
3 Anpec sueiiku (CT.)
4 Anpec sueiiku (Mi1.)
5 Hannsie (Ct.)
6 Jannasre (Mi1.)

7,8 Kontponsnast cymma CRC

OTBET:
Ecimu 3anpoc BepeH, TO MOCIIe BBIIOIHEHUS] KOMaH/IBI, B OTBETE BO3BPAILAETCS ETO TEIO.

Baiit Hmsa noas
1 AJlpec IOAYMHEHHOTO
2 DyHKIMS
3 Anpec staeiiku (Cr.)
4 Anpec sraeiiku (M)
5 Hannsre (Ct.)
6 Jannasre (Mi1.)

7,8 KontponsHast cymma CRC




HNPUMEP
YcranoBuTh sueliky o agpecy 05 B akTuBHOE cocTosHue. Anpec ycrpoiictea — 01.

3AITPOC:
HNms noJs Ipumep (Hex)
AJipec OTYNHEHHOTO 01
DyHKIUA 05
Anpec Hi 00
Anpec Lo 05
Janusie Hi FF
Jlannsie Lo 00
Kontponsnas cymma (CRC) --

OTBET:
HNms noJist IIpumep (Hex)
AJlpec oAYMHEHHOTO 01
OyHKIHS 05
Anpec Hi 00
Anpec Lo 05
Hanneie Hi FF
Jannsie Lo 00
Konrponsnas cymma (CRC) --

5.2.6. ®YHKLHA - 6 (06) PRESET SINGLE REGISTER

3arpy>xaeT OIWH PErucTp ONpeACJICHHBIM 3HAYCHUCM. HpI/I HIHpOKOBeIHaTeHLHOﬁ nepeaayde, (byHKIII/ISI YCTaHaBJIUBACT
BCC PEruCTphbl C JaHHBIM aJIp€COM BO BCEX MOAYUHCHHBIX KOHTPOJIICpAX.

3AIIPOC:
3anpoc COTepKUT aIpec PErucTpa U ero HOBOE 3HAUCHUE. Apecanysi perucTpoB HaYMHAESTCs ¢ Hy . HoBoe 3HaueHue
perucTpa nepenaercs B rnoje «J{aHHbIey.

Baiit HNms noas

1 Anpec NOAYMHEHHOTO

2 DYyHKIMS

3 Anpec peructpa (Ct.)

4 Anpec peructpa (M)

5 Hannsre (Ct.)

6 Jannasre (Mi1.)

7,8 KontponsHast cymma CRC
OTBET:
OTBET COEPKUT CoJIep)KUMOe periucTpoB. CueTunk OalT COAEpKUT KOINIECTBO OalT epeaBaeMbIX B M0JI€ JaHHBIX.
Baiit Hms noas

1 Anpec MOAYHMHEHHOT0

2 DYHKIMS

3 Anpec peructpa (Crt.)

4 Anpec peructpa (Mir.)

5 Hannste (Ct.)

6 Jannsie (M)

7,8 KonTtponsnas cymma CRC
OPUMEP
YcranoButh peructp mno anpecy 05 B 3nauenue AASS5 (HEX). Anpec ycrpoiicra— 01.
3ANIPOC:

HNms noJst Ipumep (Hex)
AJipec MOTYNHEHHOTO 01
DyHKIUA 06
Anpec Hi 00
Anpec Lo 05
Janusie Hi AA
Jlanusie Lo 55
Kontponsnas cymma (CRC) --




OTBET:

HNms noss IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKIUA 06
Anpec Hi 00
Anpec Lo 05
Janusie Hi AA
Jlanusie Lo 55
Kontponsnas cymma (CRC) --

5.2.7. ®YHKLIHA -7 (07h)

Bo3pparaer Tekyiiee 3HaueHHE, OIMCHIBAIOLIEE COCTOSIHHE KOHTpoiuiepa. Ilpu mmMpokoBemaTelbHOH mepenaue,

(YHKIMS HITHOPHPYETCSI.

3AIIPOC:

3arpoc COAEPIKUT TOJILKO KO (PYHKIINH.

READ EXCEPTION STATUS

OTBET:

Baiit Hmsa noasn
1 AJlpec IOAYMHEHHOTO
2 DYHKIMS
3,4 Kontponsaast cymma CRC

OTBeT conepXuT 6AUT, OIPEACISIONINI COCTOSIHIE KOHTPOJIIepa.

HHPUMEP

Baiit HNms noas
1 Anpec NOAYMHEHHOTO
2 DyHKIMS
3 3Ha4YeHNe COCTOSIHUS
4,5 KontponsHast cymma CRC

[Ipouurats hiraru cocrosiHus ycrpoiicTBa. Anpec yerpoiictsa— 01.

3ATNIPOC:
Wwms nong [pumep (Hex)
Anpec MOAYMHEHHOT 0 01
OyHKIHSA 07
KontposrHas cymma (CRC) -

OTBET:
Wwms mosist ITpumep (Hex)
AJipec OTYNHEHHOTO 01
DyHKIUA 06
Jlanusie Lo 55
Konrponshas cymma (CRC) -

I'me umaru cocrosiaus umerot Bua SS(HEX), 01010101 (BIN)

5.2.8. ®YHKLHUA - 8 (08h) LOOPBACK DIAGNOSTIC TEST

OYHKIUSA TPEAOCTABISIET CEPUI0 TECTOB NpPEAHA3HAYEHHBIX ISl TMPOBEPKH CHCTEMBl KOMMYHHKAIIUM W BHYTPEHHUX
y310B Moy Ilpu mmpokoBematensHON nepemaye, GyHKIuS WrHOpUpyeTcs. DyHKIMS TUATHOCTUKK HE BIUSET Ha paboTy
MOJyJISl M HE H3MEHSET COAEPKUMOT0 TI0Ih30BATEIbCKOH JIOTHKH (IMCKPETHBIE BBIXOBI, PETUCTPHI).

3ANIPOC:

3anpoc coAepKUT 1Ba OaiiTa OMpeaessIFOIINX KO NOAPYHKINY | JBa Oaiita gaHHbIX. Kox MoAQyHKIIUN onpeaesseT
TECT, BBIMOJIHSIOIININ OMPEICICHHBIH KOMIUICKC MpoBepok. HekoTopsie moadyHKIK TPeOYIOT JaHHbIE, KOTOPBIE Pa3MEIAIOTCSI
B noJjie «/lanHbie».



OTBET:

Baiir HNms moast
1 AJlpec IOAYMHEHHOTO
2 DYyHKIMS
3 Kog mondysaxmmu (Ct.)
4 Kon mondysaxumu (M)
5 Hannsre (Ct.)
6 Jannasre (Mi1.)

7,8 Kontponsaast cymma CRC

OTBeT coepKUT Ko MoAPYHKINU U JaHHBIe. HEKOTOpHIE U3 TECTOB B moJe «/laHHBIe» BO3BpAIIAIOT
JIUArHOCTHYECKYIO WM KOHTPOJIHHYIO HH(OPMAITHIO.

Baiit Nms nous
1 AJpec NOAYMHEHHOIO

DYHKIMS

Kon noadyskmu (Cr.)

Kon noadynkimu (M)

Hannste (Ct.)

Jannsie (M)

7,8 KonTtponsnas cymma CRC

AN |~ [WN

HUCIIOJIB3YEMBIE I1O/A®YHKITUH

Kox Onucanne noapyHKuuu

0 Return Query Data - naHHbIe, paciioj0KeHHbIE B I10JIE JaHHBIX BO3BPAILIAIOTCS] B OTBETE.

1 Restart Comm Option - mnepudepuiHBII TOPT NOAYMHEHHOTO HWHUIUATU3UPYETCA W
TIIepe3aIrycKaeTcs, Bce KOMMYHHUKAIMOHHbIE CUCTYHKH OYHIIIAIOTCSL.

2 Return Diagnostic Register — BozBpamaercs 16 ¢aros - pe3ynbTaTOB AHATHOCTHKH.

4 Force Listen Only Mode - ycTaHOBKa aipecyeMoro mog4uHeHHOro B peskuM Listen Only Mode.

10 Clear Ctrs and Diagnostic Reg - ounmaroTcst Bce CUSTUHKH.
Return Bus Message Count - mone JaHHBIX COOOIIEHHUS COAEP)KAT KOJIMYECTBO COOOIIEHHIA

11 OOHapY)KEHHBIX KOMMYHHMKAI[HIOHHOM CHCTEMOH IOCJ€ IMOCIEAHEr0 pecTapTa, Olepalyd OYHCTKH
CUETUYHMKOB, MJIM BKJIFOYECHUSI MTUTAHMUS.
Return Bus Comm. Error Count - mosie IaHHBIX OTBETHOTO COOOIICHHS COACPKHUT KOJIUYECTBO

12 OIMOOK KOHTPOJIBHOM CYMMBI HACUHMTAHHBIX IIOCIE IOCIEOHEr0 pPEcTapTa, ONEpalud OYHCTKH
CUETUYHMKOB, WJIM BKJIFOUECHUSI MTUTAHMUS.
Return Bus Exception Error Count - moyse 7aHHBIX OTBETHOTO COOOIIEHHSI COAEPKUT KOIUIECTBO

13 coo0IeHnii 00 omMOKax HACUUTAHHBIX ITOJYMHEHHBIM II0CJE MOCIEAHEr0 PecTapra, OIepalyu
OYHUCTKH CUCTUMKOB, WJIHW BKIIIOUYCHUA ITUTAHHWA.
Return Slave Message Count - 1oje JaHHBIX OTBETHOI'O COOOLICHUS COJEP)KUT KOJIMYECTBO

14 COOGLHGHI/Iﬁ aIpCCOBAHHBIX IMOJYMHCHHOMY WM HIMPOKOBEHIATCIbHBIX COO6HJ,CHPII>1 HaCYUTaHHbIX
MIOJJUMHEHHBIM II0CJIE€ TIOCIEIHET0 pPEecTapTa, ONEpalld OYMCTKH CYETYMKOB, WJIM BKJIIOYEHHS
TTUTAHMSL.

3,5-9,15... | 3ape3epBupoOBaHbI
RETURN QUERY DATA

HaHHBIe, PacCIoJIOKEHHBIC B I10JIE JAHHBIX 3aIIpoca JOJKHBI OBITH BO3BpAaIICHBI B OTBETE. OTBET N0KEH OBITH

WJEHTUYEH 3a1pocy.

HOPUMEP: Bemomnauts «9X0» 3nauenunem AASS (HEX). Anpec yerpoiictBa— 01.
3AITPOC 1 OTBET
HNms noJst Ipumep (Hex)
AJipec OTYNHEHHOTO 01
DyHKIUA 08
Kox mondysakuuu (Ct.) 00
Kox mondysakuuu (M) 00
Jlanusie (Crt.) AA
Jlanusre (Mur.) 55
Kontponsnas cymma (CRC) --




RESTART COMMUNICATION OPTION

[TepudepuitHplii MOPT NOAYMHEHHOTO WHHIMAIM3UPYETCS M MEpe3allyCcKaeTcsi, BCeé KOMMYHHKAIIMOHHBIE CUCTYHKH
ounmarorcs. Ecim mopt Haxonutes B pexkume 'Listen Only Mode', oTBeT He Bo3Bpamaercs. B mpoTHBHOM ciydae BO3BpamaeTcs
HOPMAJIbHBI OTBET.

HPUMEP: BrmoaHATE IIepe3alryck ycTpoictBa. Aapec ycrpoiicta — 01.

3AIIPOC 1 OTBET
Hms noss IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKIMS 08
Kox mondysakumu (Ct.) 00
Kox mondysakunu (M) 01
Jannsre (Ct.) 00
Jlanasre (Mur.) 00
Kontpomsnaas cymma (CRC) --

RETURN DIAGNOSTIC REGISTER

ConepKuMOe perucTpa JUAarHOCTHKH ITOJYMHEHHOTO Bo3Bpaiaercsd B oTBere. Colep)KHMMOE PEerucrpa 3aBUCHT OT
Mojenu ycrpoiictBa. (CMOTpHUTE JOKyMEHTALMIO YCTPOICTBRA).

FORCE LISTEN ONLY MODE

YcTaHoBKa ampecyeMoro mogqanHeHHOTO B pexuM Listen Only Mode. 3To m301mpyeT ero oT IpyTUX yCTPOICTB CeTH,
TI03BOJISISL IMETH CBSI3b O€3 NMPEPHIBAHUS C aJIPEeCyeMOro NoAUYMHEHHOT0. [Toka ycTpoiicTBO HAXOANTCA B JaHHOM PEXUME, JIFOObIE
COOOIEHNsI afipecyeMble MOAYMHEHHOMY WM IIMPOKOBEIIATeNbHAs Mepeaada OTCICKHUBAIOTCA, HO HE BBINOJIHACTCA HUKAKUX
JIEACTBUI M OTBETHI HE BO3BPAILIAIOTCS.

Tonbko oxHa QyHKIUS MOXET ObITH BbINOJHEHa - 3To ¢yHKius Restart Communication Option (kox dyHkuum 8,
noadyskuus 1).

HOPUMEP: YcranoButs pexum Listen Only Mode. Anpec ycrpoiicta — 01.

3AIIPOC:
HNms noJst Ipumep (Hex)
Anpec MOAYMHEHHOT 0 01
DyHKIUA 08
Kon noadynkumu (Cr.) 00
Kon noadynkimu (M) 04
Hannsie (Ct.) 00
Hannsie (Mi1.) 00
Konrpossnas cymma (CRC) --
OTBET:
HE BO3BPAIIAETCA

CLEAR COUNTERS AND DIAGNOSTIC REGISTER

O‘II/IH.Ia}OTCH BCE€ CYETUYMKHU U PETUCTP AUATHOCTUKH. CUYeTunKH TaKxKe OYHIIAIOTCA ITPU BKIOYCHWUHN ITATAHUS.

HPUMEP: BrmoaHATE IIepe3alryck ycTpoicta. Aapec ycrpoiicta — 01.

3AIPOC 1 OTBET
HNms noJist IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKUMS 08
Kox mondysakuuu (Ct.) 00
Kox mondysakunu (M) 0A
Janusre (Ct.) 00
Jlanasre (Mur.) 00
Kontpomsnaas cymma (CRC) --




RETURN BUS MESSAGE COUNT

ITosne naHHBIX OTBETHOTO COOOIIEHHS COAEPKHUT KOTMIECTBO COOOMICHNH 00HAPYKEHHBIX KOMMYHHKAI[HOHHON
CHCTEMOM MOCIIC MOCIIEIHETr0 PECTapTa, ONEPALMH OYHCTKH CYETYNKOB, MM BKITIOUCHUS TUTAHMSL.

HOPUMEP: [Tomyuuts comep)umoe cuetdrnka. Aapec ycrporictsa — 01.

3AIIPOC:
Nms noJist IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKIMS 08
Kox mondysakuuu (Ct.) 00
Kox mondysakunu (M) 0B
Janusre (Ct.) 00
Jlanasre (Mur.) 00
Kontpomsnaas cymma (CRC) --

OTBET: Conepxxumoe cuerunka — 0020 (HEX)

HNms noas IIpumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIUA 08
Kox mondyskmuu (Ct.) 00
Kon noadynkumu (M) 0B
Hannsre (Ct.) 00
Hannsie (Mi1.) 20
Konrpossnas cymma (CRC) --

RETURN BUS COMMUNICATION ERROR COUNT

Ilome maHHBIX OTBETHOIO COO6H.[€HI/I§I COOECPKUT KOJIMIECTBO OIIMOOK KOHTpOJ’IBHOfI CYMMbI HACYMTAaHHBIX IIOCJIE
TIOCJIIEAHETO pecTapTa, onepanu OUYNCTKU CUCTIYUKOB, UJIW BKIIFOYCHUS ITUTAHUA.

OPUMEP: Ananornuno noadyukuun RETURN BUS MESSAGE COUNT.

RETURN BUS EXEPTION ERROR COUNT

ITone JaHHBIX OTBCTHOI'O COO6HICHI/I${ COACPIKUT KOJIMYCCTBO COO6HI€HI/II7[ 00 oImIMOKaX HACUMTAHHBIX INOJYNHCHHBIM
TOoCJI€ NOCJIICAHCTO pecTapTa, onepannu OYUCTKHU CUCTUUKOB, NUJIX BKIIFOYCHUS ITATAHUA.

HOPUMEP: Ananornuno nondyakmnua RETURN BUS MESSAGE COUNT.

RETURN SLAVE MESSAGE COUNT

[Tose paHHBIX OTBETHOTO COOOLIGHUSI COJCPIKUT KOJIMYECTBO COOOIIEHHH aJpecOBaHHBIX MOJYUHEHHOMY WM
HIMPOKOBEIATENbHBIX COOOLIEHNH HACYMTAHHBIX ITOJAYMHEHHBIM TOCIIE TOCIEIHEr0 PecTapTa, Onepalul OYUCTKH CYETUYUKOB,
WM BKJIIOYEHUSI TUTAHUS.

HOPUMEP: Ananornuno noadyukuun RETURN BUS MESSAGE COUNT.

5.2.9. ®YHKIIHUA - 13 (0Dh) PROGRAM

BeimonHseT nporpaMMHY0 KOH(GUTYpanio MOy JIs.

3AINIPOC:

3amnpoc coAepKuT JiBa Oaiita onpenensomux Ko/ noAQpyHKINU 1 ceputo 0aiT nanHpix. Koa noadyHkiuu onpezesser
JeiicTBue, BoinonHsemoe GpyHnkuueii. [Tone «IIpedukc Urenune/3anucky npeacrapisier co00i yka3zaTesb Ha BbIOJIHEHHE
oliepalvy 3a1cH Wi YTeHus KoHburypaunonHoit nadopmannu (255 (FFh) - urenue, 0 - 3amucse).

baiit HNmsa moan Baiit HWmsa mons
1 AJlpec IOAYMHEHHOTO 1 AJlpec IOAYNHEHHOTO
2 OyHKIHA 2 OyHKIHA
3 [Ipedukc - Urenne/3ammce = 0 3 [Ipeduxc - Urenne/3anmck = FFh
4 Kox mondyskunu 4 Kox mondyskunu
5,6 | daxuble 5,6 | KonrponpHas cymma CRC
7,8 | KontpoasHas cymma CRC

3AIINCH YTEHHE



OTBET:
IMpu 3anucu, ¢yskums BosBpamaer «I[Ipepuxc Yrenme/3anuce» u kon mnondyHkumu. [Ipum onepauumsx urteHus,
HOSIBJISIETCSL OJIMH OQiT MOJISt ITAaHHBIX, KOTOPBI COJEPKUT 3HAUSHHUE 3aIlIPOILIEHHOTO TTapaMeTpa.

BaiiT HNms noas Baiit HNms noas
1 AJipec MOTYNHEHHOTO 1 AJpec MOTYNHEHHOTO
2 QDyHKIHS 2 DyHKIHS
3 [Mpeduxc - Yrenne/3anuce = 0 3 [peduxc - Urenne/3anucy = FFh
4 Kox nmondysknuu 4 Kox nondysknuu
5,6 | Kontponbnas cymma CRC 5,6 | JlanHbie
7,8 | Konrponpras cymma CRC
3AIIUCH YTEHUE

BozMoskaBIe TOAQYHKITIH

Kon Onucanue noagyHKuUuU
0 ModBus Address - agpec B cetn ModBus — nonyctumMoe 3Ha4denue ot 1 jo 255
Serial BitRate - ko1 ckopoCTH Tiepeadn TaHHBIX TOCIeI0BATEILHBIM TIOPTOM, TIE:
1 0 - 1200 bps 1 - 2400 bps 2 - 4800 bps 3 - 9600 bps
4 - 19200 bps 5 - 38400 bps 6 - 57600 bps 7 - 115200 bps
2... OmnucanHo B cleAyHOIIeii riIaBe

HOPUMEP: N3MmeHuTh CKOPOCTh NIepeaadn JaHHbIX Ha 3HadeHue 115200 bps. Axpec ycrporictea — 01.

3AITPOC:
HNms noJst Ipumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIHS 0D
[peduxc - Urenne/3anuch 00
Kox nmondyskinuu 01
JlanHbie 00
JlanHbie 07
Konrpossnas cymma (CRC) --
OTBET:
HNms noss Ipumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKIMS 0D
[Ipedukc - Urenne/3anncey 00
Kox mondyskunu 0B
Kontpomsnaas cymma (CRC) --

5.2.10. YHKIIHA — 15 (0Fh) FORCE MULTIPLE COILS

YcraHaBIMBaeT MaccuB siYEEK B ONpeAeIeHHoe cocTosiHue. [Ipu mupokoBemarensHoi nepenade, QyHKIHS
YCTaHaBJIMBAET BCE SUEHKH C YKa3aHHBIM JMANa30HOM a/ipeca BO BCEX MOAYMHEHHBIX KOHTPOJLIEpax.

3AIIPOC:

3amnpoc COAEpKUT HadaIbHBIN afpec sTUeeK, UX KOJIMUECTBO U HOBOE 3HAUCHNE YKa3aHHBIX siueeK. CueTunk 6aiT
yKa3bIBaeT pazmep nodst «/lanHbie» B Oaiitax. Ajpecanus siueek HaunHaeTcs ¢ Hyds. [lone «/lanHbiey, npencrasiser coboit
N0OUTOBOE 3HaYEHHE BEIOPAHHOTO AUANA30HA SUCEK.

Baiit HNms noas
1 AJlpec TOAYNHEHHOTO
2 QyHKIHSA
3 Hauanenerii anpec siaeek (Crt.)
4 Hauanbenelii anpec sueek (Mi1.)
5 KonmndectBo n3mensembix sueek (Ct.)
6 KonmdecTBo n3mMeHseMbIx siaeex (Mi.)
7 CueTrunk 6alT
8 JlaHHbIe




N Jlaanabie
N+1,N+2 | KonrponsHas cymma CRC

OTBET:
OTBET CONEPKUT HAYAIbHBINA aJIpec STIeeK, UX KOJINIECTBO.

baiit HNms noas
1 AJlpec IOAYMHEHHOTO
2 DYHKIMS
3 Hauansasrii agpec siaeex (Cr.)
4 Hauvanpaerii agpec sraeex (M)
5 KommdectBo m3mensemMuix sueek (Ct.)
6 KonudecTBo n3meHseMbIx siaeek (M)
7,8 KontponsHast cymma CRC

HHPUMEP:

YcTaHOBUTH 3HAUCHHE NBEHAALATH sdeek, HaunHas ¢ aapeca 05 B 3nadenus 101010100101 (B mecTHagmaTepuIHOM
¢dopme - AA, 05). Anpec ycrpoiicta — 01.

3AITIPOC:
HNms noJist IIpumep (Hex)
AJlpec oAYMHEHHOTO 01
DyHKIMS OF
Hauansnslii agpec Hi 00
HayvanbHslii anpec Lo 05
Kommgectso stueex Hi 00
Komnuectso stueek Lo 12
CueTunk 6alT 02
Jlannusie (Sueiika 05 - 12) AA
Jlannubie (Sueiika 13 - 16) 05
Kontpomsnaas cymma (CRC) --
OTBET:

HNms noJst Ipumep (Hex)
AJpec MOTYNHEHHOTO 01
DyHKIUS 02
Hauaunpnslii agpec Hi 00
HauansHsiii agpec Lo 05
KonuyectBo stueek Hi 00
Konunuectso stueek Lo 12
Konrpossnas cymma (CRC) --

5.2.11. YHKIIHA — 16 (10h) PRESET MULTIPLE REGISTERS

3arpy’kaeT MacCHUB PETHCTPOB NpPEAONpEeAeTCHHBIMUA 3Ha4eHUsAMH. [Ipu mImpoKoBemaTenpHOW mepemade, (QyHKIH
YCTaHABJIMBAET BCE PETUCTPHI C JAaHHBIM JHANa30HOM aJIpECOB BO BCEX MOAYMHEHHBIX KOHTPOJIIEpax.

3AIIPOC:
3anp0c COACPIKUT HavaJlbHBIN aZipeC PpEerucTpoB, KOJIHUYICCTBO OOHOBIIIEMBIX PErucTpoB M HMX HOBBLIC 3HAYCHUA.

Anpecanysi perncTpoB HauuHaercsi ¢ Hyis. HoBble 3HaueHMsi peructpoB nepenarorcsi B moiie «JlanHeie». Cuerdmk Oaiit
yKa3bIBaeT pasmep 1ot «/lanHbie» B OaiiTax.

Baiit Hms noas
1 Anpec MOAYHMHEHHOT0
2 DYHKIHS
3 Havanbnsiii anpec peructpos (Ct.)
4 HavansHslii agpec peructpos (Mi1.)
5 Komnugectro peructpos (Ct.)
6 KonunuectBo peructpos (Mi1.)
7 Cuetunk OaiT
8 Hannsle (Ct.)
9 Jannbie (M)
N Hannsle (Ct.)

N+1 Jannbie (M)

N+2, N+3 | KonrponsHas cymma CRC




OTBET:
OTBET CONEPKUT HauaIbHBIH aJpec PEeTUCTPOB U UX KOJIHUYECTBO.

Baiit HNms noJst

1 AJlpec TOAYNHEHHOTO

2 QyHKIHSA

3 Hauanenerit anpec peructpos (CT.)

4 HauanbeHnerii anpec peructpos (Mir.)

5 KommuaectBo peructpos (CT.)

6 KonmdectBo peructpos (Mi1.)

7,8 Kontponsnast cymma CRC
OPUMEP
YcTaHOBUTH 3HAYCHHUE IBYX PETHCTPOB, HaunHAas ¢ aapeca 05 B 3Hauenus 1234, AASS (HEX). Anpec ycrpoiictea — 01.
3ANIPOC:

HNms noJist IIpumep (Hex)
AJlpec IOAYMHEHHOTO 01
DyHKuuUs 10
Hauanpasnii agpec peructpos (Ct.) 00
HavansHbIii agpec peructpo (Mi1.) 05
KommgectBo peructpos (Ct.) 00
KommgectBo peructpos (Mi1.) 02
CueTunk 6anT 04
Hannsie (Peructp 05, crapmmii 6aiT) 12
Hannsie (Peructp 05, mmagmuii 6aift) 34
Hannsie (Peructp 06, ctapmmii 6aiT) AA
Hannsie (Peructp 06, miagmuii 6aift) 55
Kontpomsnaas cymma (CRC) --

OTBET:
HNms noas IIpumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIUSA 10
Hauanenslii agpec peructpos (Cr.) 00
Hauanenslii agpec peructpos (Mir.) 05
Kommuecto peructpos (Cr.) 00
Konmuecto peructpos (Mur.) 02
Konrponsnas cymma (CRC) -

5.2.12. OYHKIIUA - 17 (11h) REPORT SLAVE I.D.

Bo3sBpainaer onrcanue, THII KOHTPOJUIEPA U JIOTIOJHUTENBHYIO HHPOPMALIHIO, CTPYKTYpa U 00beM KOTOPOH
3aBHCUMOCTH OT TUIIA MOZYJIS.

3AIIPOC:
3ampoc ComepKUT TOIBKO KOJ (PYHKITUH.
Baiit HNms nous
1 AJpec NOAYNHEHHOTO
2 DYHKIMS
3,4 KonTtponsnas cymma CRC

OTBET:

OTBET CONEPKUT CUETUMK OaWT, MICHTU(PHUKATOP YCTPOWCTBA, MHIMKATOP IyCKa M JIOTIOJHHUTEIbHYIO MH(pOpManuio.
Cuerunk OaliT yKas3bIBaeT pa3Mep IIOJIS JIaHHBIX, KOTOPOE BKIIOYAET B ce0s MAECHTU(HUKATOP YCTPOHCTBA, HHAMKATOP IycKa U
JIONIOJTHUTENbHYI0 MHpopManuio. MneHTndukaTop ycTrpoiicTBa NpeicraBisieT coOOH YHHKaJbHBIA IUISi CEPUH MOAYJIEH KOZ.
Wupukarop mycka ykassiBaeT Ha pabodee cocrosaue moxynsa (0 — OFF, 255 (FFh) — ON). JlomomuautensHas WHpOpMAaLUs
criennpuYHA IS KXKIOTO THIIA MOJYJIS.

Baiir Hms moast
1 AJpec NOAYNHEHHOTO
2 DYHKIMS
3 Cueruuk OaiT




4 Wpentudukarop ycrpoiictsa

5 Mupukarop mycka

6 JononnurensHas nHdopmarust

N JononnurensHas nHQopmarust
N+1,N+2 | KonrponsHas cymma CRC

Bozspamaemas napopmanus

Baiit Onucanne
1 Wnentndukartop (dns HMI Bcerma — 1)
2 Wugukarop nycka (Bcerna 0xFF)

3.22 Crpoka nMeHn KoHTpoiepa B 20 CIMBOJIOB
23..30 | Crpoka cepuifHOro HOMepa KOHTpOoJUIepa B 8§ CHMBOJIOB
31...

HNPUMEP
[MonyunTs nadopmanuio 06 ycrpoiicrse. Aapec ycrporictsa — 01.

3AIIPOC:

HNms noas IIpumep (Hex)
AJipec MOAYNHEHHOTO 01
DyHKIMS 11
Konrponsnas cymma (CRC) --

OTBET: 3aBucHT OT KOH(PUTypaIllu YCTPOHCTBA.

5.3 OIIHCAHHUE UCIIOJIB3YEMBIX PETHCTPOB U A4YEEK B/B
5.3.1. PACHPEJE/IEHUE AYEEK BBO/IA / BBIBO/IA

Tabnuuya 5.6.  Aueiiku evl600a

Anpec Ha3znauenne
SAYCHKH

0 He ucnonesyercs

1 He ucnons3yercs

2 He ucnons3yercs

3 He ucnonesyercs

4 He ucnonb3yercs

5 He ucnonb3yercs

6 He ucnonesyercs

7 He ucnonb3yercs

8 He ucnonesyercs

9 He ucnonesyercs

10 He ucnonb3yercs

11 He ucnonb3yercs

12 He ucnonb3yercs

13 He ucnonb3yercs

14 ToHanbHBIN CHI'HAJ IPU HAXKATHU KHOTIOK Ha KJIABHATYPE BKJIIOYCH/BBIKIIIOUCH

prneualme: MO}_'[yJ'IB MOXKCT HE COACPIKATH JIMHUHI BbBIBOJIA. B sTtom CJIy4dac UBMCHCHUC SAYCCK 0..7 e aact 3(1)(1)6KT3.

Tabnuua 5.7.  Aueiiku 6600a

Anpec Ha3znauenue
siYeiiKu

0 He ncnonesyercs

1 He ncnonesyercs

2 He ncnonesyercs

3 He ncnonesyercs

4 He ncnonesyercs

5 He ucnoas3yercs

6 He ncnonesyercs

7 He ucnoas3yercs

Ilpumeuanue: Moryms MOXKET HE COAepXKaTh IUHUHN BBoAa. B aToM ciydae saeiiku 0..7 OyayT CUMTHIBATHCS Kak 0 MIIH MOIyJTh
BEPHET OIINOKY.



5.3.2. PACHHPEJAE/IEHUE PEI'HCTPOB BBO/[A/ BbIBO/IA

Tabnuya 5.8.  Pecucmpbi xpanenus
Afnlpec peructpa Ha3nauenue onepauus
0..79 He ncnonesyercs -
80..144 He ncnonesyercs -
145 YacroTa reHepaIiy 3ByKa BCTPOSHHBIM THHAMHKOM \
146 He ncnionesyercs -
Tabnuuya 5.9.  Pecucmpul 6600a
Anlpec peructpa Ha3snauenue onepauus
0..79 He ucnone3yercs -
80 Peructp konmyecTBa cKaH-KOZOB KJIaBHATYpbl B Oydepe R
81..88 Peructp Oydepa knaBuaTypsl R

5.4. API'YMEHTHI H PE3Y/IbHATHI ® YHKITHH

5.4.1. BAHT COCTOAHHA MOIYIA

Bremonaus ¢pyskuumio 7 (Read Exeption Status) MOXHO pounTaTh OAHT COCTOSIHUS MOIYJISI, OUTHI KOTOPOTO YKA3hIBAIOT
Ha TeKyIee COCTOsHUE.

Tabnuua 5.10. bBaiim cocmoanus

bur HNmsa duaara
0 @nar craryca WATCHDOG (1 — nocnie cpabarsiBanus Taiimepa, 0 — taiiMep He mepesarpyskajcsi)
1 @nar craryca START (1 — mocie 3amycka KoHTpoJuiepa, 0 — mocse cuuThIBaHMs COCTOsIHUS (prara)
2.7 HE HCIOJIb3yeTCs

5.4.2. JTHATHOCTHYECKHE IIO/]® YHKIIHHU

Juist nuarHocTuky Moy ucrions3yercs ¢pyHkims 8 (Loopback Diagnostic Test)

Taénuua 5.10. Iooghynkyuu, ucnonvzyemoie ona yukyuu 8§

IMoxa-

Onucanne
¢yHK.

Return Query Data
0 JlanHBIEe, PacmoOJIOXKECHHBIE B TOJIE NAHHBIX 3allpoca, JOJDKHBI OBITh BO3BpAIEHBl MOIYJIEM B OTBETE.
OTBeT HowKeH OBITh HICHTHYCH 3aIpocCy.
Restart Comm Option
1 [epudepuiinbplii TOPT MOJYUHEHHOTO UHUIMAIN3UPYETCS U MEePe3anyCKaeTcs, BCe KOMMYHUKAIIMOHHBIE
CYETYUKU OunIIaroTCs. Eciu mopT HaXoAuTCs B peXKUMe 'Listen Only Mode', OTBET HE
Bo3Bpauaercs. Eciy nopT He HaXOUTCs B JAHHOM PEeXKHME, TO BO3BpAIAeTCsi HOPMAJIbHBIA OTBET.
Return Diagnostic Register
Conep>kUMOe perucTpa TUarHoCTUKH [TOJUMHEHHOTO BO3BPAILIAETCs B OTBETE!

0 -FLASH ROM TEST FAILED (Ommbxka koHTpOSILHOM cyMMbl B amsatd FLASH)
5 1 - INPUT PIN TABLE MISSING (HeBepnas tabauua sueex BBOJa)

2 - OUTPUT PIN TABLE MISSING (Hepepnas Tabnuia sigeex BIBOIA)

3 - INCORRECT LOCAL INFO (Hesepnas nndopmanus B namsitu EEPROM)

4 - EEPROM TEST FAILED (Ommbka koHTpOIBHOM cymMMEl B TamsiTht EEPROM)
5..15 - He ucnonb3yrTcs (BO3BpamaeTcs HyJIb)
Force Listen Only Mode
4 VYcTaHoBKa agpecyeMoro mogdmHeHHOro B pexkuM Listen Only Mode. B atom pexxume monyns He
pearupyet Ha Bce koMaH bl Kpome dyHkimu Restart Comm Option (kon pysakuuu 8, noadysakuust 1)
Clear Ctrs and Diagnostic Reg
OYHIIAOTCSA BCE CUSTUHKH.
Return Bus Message Count
11 [Tose maHHBIX COOOIICHHS COMEPKHUT KOJIMYESCTBO COOOINCHHMI OOHAPYKECHHBIX KOMMYHHUKAIIMOHHOMN
CHUCTEMOM II0CIIe MOCJICAHETO peCTapTa, orncpauy OUYUCTKU CYCTYMKOB, WJIN BKIIOUYCHHUSA NUTAHU.

10




Return Bus Comm. Error Count

12 ITone pmaHHBIX OTBETHOTO COOOINEHHUS COACPKHUT KOJIMYECTBO OIMMOOK KOHTPOJIBHOM CyMMBI
HACYUTAHHBIX MOCJIC MOCIEIHET0 PECTAPTA, ONEPAIIUH OUUCTKH CUYCTYMKOB, MIIH BKIIFOUCHHS TUTAHUS.
Return Bus Exeption Error Count

13 [Tome maHHBIX OTBETHOTO COOOIICHUS COJCPKHUT KOJIUYECTBO COOOMICHHWH 00 OMIMOKAaX HACUYUTAHHBIX
TOTYMHEHHBIM ITOCIIE TIOCIICAHETO PECTapTa, OMEPAIIUH OYUCTKH CYCTUYNKOB, WIIM BKIFOUCHISI TUTAHUS.
Return Slave Message Count

[Tose maHHBIX OTBETHOTO COOOIICHHUS COJCPKUT KOTMIESCTBO COOOIICHUH aIpeCOBAHHBIX TIOAYUHCHHOMY
WIA TIAPOKOBEIATENBFHBIX COOOMCHNH HACYMTAHHBIX MOJYMHEHHBIM IIOCTIE IOCIETHETO0 pecTapra,
OTIepPALU OYHCTKU CUYSTIYNKOB, WIIM BKIFOUCHSI THTAHMUS.

14

5.4.3. ®YHYLIUA IIPOT'PAMMHPOBAHHUA MOAYIIA

Bemmonuss ¢pynkimio 13 (Program) Mo)HO M3MEHATH MapaMeTpbl KOHOUTYypaluy MOIYJIs, TaKUE KaK aJipec, CKOPOCTh
PpaboTHI MO MOCeA0BATEIbHOMY HHTEP(EHCY U.T. 1.

Tabnuuya 5.11. Iloogpynkyuu npozpammupoeanus

Tlon- Onucanune
dyHk.

ModBus Address
0 Anpec B cett ModBus
00XX —rme XX ot 01 no FF
Serial BitRate
CKOpOCTh 0OMEHa T10 TTOCIIEI0BATEIFHOMY TIOPTY, TIE:
0000 - 1200 bps
0001 - 2400 bps
0002 - 4800 bps

! 0003 - 9600 bps
0004 - 19200 bps
0005 - 38400 bps
0006 - 57600 bps
0007 - 115200 bps
2 He ncnonp3yercs
3 He ucnonesyercs
4 He ncnonp3yercs
WatchDogStatus
5 BximroueHne/BhIKIIIOUEHHE CTOpOXKEBOTo Taiimepa WatchDog
0000 — rixiroueH, 00FF — Bkirrouen
WatchDogTime
6 Bpewmst cpabaTsiBaHHs CTOPOXKEBOTO TaliMepa

00XX —rae XX ot 00 no FF. I'ne FF (255) — 25,5¢

5.4.4. CI1YKEBHAA HHO®OPMAILIUA, BO3BPAILLJAEMAA MOJ1Y/JIEM

PesynbraTom Beinosnnenus: Gyakuun 17 (Report Slave ID) siBisiercss oTBet, copepx auiuii ”HGOPMALIUIO O TUIIE, UMEHU
U CEPUIHOM HOMEpPE MOJYJIs, U IIpoYee.

Tabnuya 5.12. Hugho o modyne

Baiit Onucanne
1 Wnentudukarop (Jass HMI Bcerna — 1)

2 Wnpuxarop mycka (Bcerna 0xFF)
3.22 | Crpoka uMeHH KoHTposepa B 20 CHMBOJIOB
23..30 | Ctpoka cepuitHOro HoMepa KOHTpoJIepa B § CUMBOJIOB

31 HrHopupoBath 3HaYcHUE

32 HrHopupoBath 3HaYcHUE

33 HrHopupoBaTh 3HaUeHUE




5.5. UCIIOJIB3OBAHHUE KIIABUHATYPbI

KnaBmarypa npencraBisieT co00# MaTpHUILy KHOIIOK, B KOTOPOH MOXKET OBITH 10 5 CTOIIOHKOB U 10 6 CTPOK.

Tabnuya 5.13. Mampuya cKkan-K0006 Knaguamypul
Cronduk 1 Cr0410HK 2 Cro10mk 3
Ctpoka 1 11h 21h 31h
Ctpoka 2 12h 22h 32h
Crpoka 3 13h 23h 33h

IIpn Ha)xaTUM Ha KHOIIKY, MOAYJIb MIACHTU(HIMPYET HOMep cToyiOua u cTpokd. [lo 3TuM HOMepaM (opMHUpyeTCs KOx
KHOIIKH, T/I¢ CTapIInii MoIyOaiT 3TO HOMEp CTOI01A, a M 3T0 HoMep cTpoku. K nmpumMepy, Ipu Ha’)KaTUH KHOIIKH BTOPOTO
CTONOIA W TPEThEe CTPOKU KOHTposiep BepHeT koxa 23h. Jlamee koA KHOMKH COXpPaHSETCsS B 00JIACTH PETUCTPOB BBOJA B T.H.
Oydepe KiIaBuaTypsl pazmMepoMm 8 peructpoB, HaumHas ¢ aapeca 81h .Kox crmemyromieii kmaBuim — B peructpe 82h wu.T. m.,
BILIOTSH J10 perrctpa 88h. KonmuecTBo HaxkaThIX KHOIOK 3aHOCHTCS B peructp 80h. 3anucanHoe 3HaueHHE XPaHUTCS JI0 [IEPBOTO
CUMTBIBaAHUA PETrUCTpa. Ilocne cuutsiBaHus peructpa 8011 3aIUCh MOCICAYIOMUX KOJOB HAXKATBIX KHOIIOK HAaYMHACTCA BHOBbL C
aznpeca 81h . Ecau Obu1o npon3BeieHO 8§ HaXKaTHil Ha KHONIKM M YNPABISIONIMIA KOHTPOJIJIEp HE NMPOM3BeEN cuuThiBaHue Oydepa
knaBuaTypsl n perucrpa 80h, To mocnenyromue Haxatusi ueHopupyiomcs. Ecnn Obll aKTUBHPOBAH TOHAIBHBIM CHUTHAJ INIpH
Ha)KaTUM KHOTIOK Ha KiaBHaType (s4eiika BhIBoga 14) TO MpH KaKIOM Ha)KaTHH Ha KHOIIKY MOIYJh OyAeT TeHEepHpOBaTh
KOPOTKHUI 3BYKOBOM CHTHAJ MOATBEPKACHHS HAXKATHUS Ha KHOTIKY.

6. UHOOPMALIHA /IVTA 3AKA3A

HL-KBD56RS/x/x/x

- T o,

ba3zosan eepcus nynoma onepamopa

membpaHHas knaBuaTtypa 30 knaBuw (matpuua 5x6), nHtepdenc RS-485/RS-232, cuctemont komang B ASCIl cdopmate
(npotokonn DCON), nutaHue oT BHelHero uctoyHunka 10-36B), WiMTOBOE UCNOMNHEHWE KOpryca, 3alumTa nepegHen naHenm
IP54, maTepuan kopnyca anioM1UH1n

HL-KBD56RS/IP/S

Onuuu 0/14 3aKaza npu OmKJIOHeHuu om bazoeoil eepcuu

/IP | wuToBOE McnonHeHue kopnyca, 3awmTa nepegHen naHenv P54

/T | "HactonbHoe" ucnonHexue kopnyca (IP20)

/S | nocraeka c MemGpaHHO KraBnaTypon ¢ "pUCYHKOM" NPOM3BOAUTENS

/K | noctaska c MemMBpaHHOII KnaBuaTypoi ¢ "pUCYHKOM" 3aKasumka

/A | noctaska c cuctemon komanza B ASCII dopmate ( npotokon DCON)

/M | nocraska c npotokonom o6meHa MODBUS RTU SLAVE

000 «XOJIUT /[Ipiita Cucreme» ocraBisieT 3a co00W MpaBo U3MEHSTh JJAHHOE PYKOBOJCTBO HOJIB30BATENsl U
Mo (UIpOBaTh U3eNUs 0€3 YBEIOMIEHHS NOKyaTeeH.

000 «XOJIUT [piita Cucreme» He HeceT KakoH-1100 OTBETCTBEHHOCTH 3a PE3yJIbTaT MCIIONb30BaHMs, HHpOpManuu
MIPEICTABICHHOI B HACTOAIIEM PYKOBOJCTBE, TOCKOIBbKY HEBO3MOXKHO TapaHTUPOBATh, UTO JaHHOE U3/EINe MPUTOJHO I BCEX
LIeNIeH, B KOTOPBIX OHO MOYKET IIPHMEHSTHCS TOKYTIaTEeIEM.



