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MOJUOUKALS AJIAIITEPA
CTPYKTYPHAS CXEMA YCTPOUCTBA
OCHOBHBIE TEXHUUYECKUE
XAPAKTEPUCTUKU

PET'MICTPHI AJIAIITEPA
KOH®UT'YPUPOBAHUE

[IPUHLAIL JEMCTBUS

TEPBBIN 3AITYCK

CBUJIETEJILCTBO O I[TPUEMKE
TAPAHTUU U3TOTOBUTEJIS
CBEJIEHU S O COJAEPXXKAHWU JPATOLIEHHBIX
METAJLIOB

CBEJIEHU S O PEKJIAMALIMSIX
CBEJIEHUSI OB YIIAKOBKE



BBEJIEHHE

Anantep mns anekrpocderdnkoB COT-4TM, C3OBb-1TM,
IICY-4TM nmnpenna3HadueH it cOopa HWHQOpPMAIMH 110
BHYTPEHHEMY MPOTOKOIY 3JIEKTPOCUETIYNKOB M Iepenade 3TOH
nHopManMK 1Mo NpOMBIILIEHHOMY mpoTokoiay Modbus (RS-
485). Apantep mnpeaHasHaueH i1 pabOTBI OT OJHOTO JIO
YeThIPEX IEKTPOCUCTUNKAMH OJHOBPEMEHHO.

[IpuMeHeHne ananTepa B CHUCTEMax aBTOMATH3AIUHM C
anektpocueraynkamu COT, IICY, COb 00yclioBIeHO TeM, 4TO
anekrpocuerunkn CIOT, I[ICY, COb uMeroT cBoil BHYTpEHHUI
npoTokosl oomena naHHeIMH (Modbus 1omoOHBIH), KOTOpBIi
HEBO3MOXXHO  JTHOO  OYEHb  CJOXXHO  peann3oBaTb B
MPOMBITIICHHBIX KOHTpOJUIEpax co BCTPOCHHBIMH

CTaHAAPTHBIMU NPOTOKOJIaMU.

IIpunATHIE COKpaleHNs

Turibl JTaHHBIX:
Bit — 1 our;
Byte — 1 6aiiT;
Short — 2 OaiiTa;
Long — 4 Gaiia.



1. MOINPUKALUA AJAIITEPA

Anantep BBITyCKaeTCs B pa3IuyHbIX Mogudukammsax. [Tpu
3aKase cieIyeT YTOUYHHTh MOIU(DHUKAINIO aIanTepa.

IIpumep 0003HaYeHUd afanTepa NpU 3aKase:

MAC301-R24-C3T, IICY, C3b

MAC301 — tun aganrepa;

R — unTepdeiic onpoca cuerunka RS485;

24\12 — nuranue aganrepa 24 wiu 12 BonsT;

COT, I[ICY, COb — Tum onpanmBaeMoro cueTInKa.

Adanmep makdice MOMNCHO 3aKA3AMb U HOO Opyzue

npuodopbol.



2. CTPYKTYPHASI CXEMA YCTPOHCTBA

Ha pucynke 1 mokazaHa CTpyKTypHasi CXeMa yCTpOMCTBa, Ha
KOTOpPOM TOKa3aHbl OCHOBHBIE Y3IIbI YCTPOWCTBa, JaloIIHe
MPEICTaBJICHNE O eT0 (PYHKIIMOHNPOBAHUH.

RS-485 | Mopm 1 Modbus MuKpoKoHmpoAnEp lopm 2 RS-485
(¢ usonsuued) Cyemyuka
‘F 38 h) I ‘
‘ Bnok numaus bnox numanus }Lb

’ Bnox nepeknio4amened
I 24 B T

Pucynok 1 — Cxema cTpykTypHas

Kak mokazaHo Ha pucyHKe | YCTpOWCTBO COCTOUT W3 JBYX
M30JIPYIOMHUX OJIOKOB MHUTaHWs, HampsbkeHneM +3 B m +5 B.
ITepBerit 00K MTUTaHUS obecrieunBacT MU TaHUE
MHUKpPOKOHTpOJUIEpa W MOJIYJIb TIepBOro HWHTepdeiica. Bropoit
OJIok THTaHWsA OOecTeYnBaeT MHUTaHWE BTOPOTO HHTEpderica
(uHTep(delica CBA3M C AIEKTPOCUCTUMKAMH), a TAKKE MHUTAHUC
UHTEpdeiica caMoro MEKTPOCUYCTIHKA (TIPU HEOOXOAUMOCTH).

Buumanue! Iumanue unmepgeiica nekmpocuemuuxa
He OCHAW|eHO 3auUmOoil Om KOPOMKO20 3AMbIKAHU.

Takke yCTpOWCTBO COCTOMT M3 MHUKPOKOHTpOJUIEpa

obecreunBaromiero co6op WHPOPMAIUU C DICKTPOCUCTIUKOB U
5



nepexade 3Tol HHGOOPMAINH 1O MPOMBIIIICHHOMY HMPOTOKOITY
Modbus.

YCTpoHCTBO COACPKHT JBa Habopa TMepeKiTrovaTesei,
obecrieunBaromue  KOHGUTYPUPOBAaHWE  yCTPOICTBA, T.e.
HACTPOMKY ajpeca W CKOpOCTH oOMeHa naHHeIMH Ha Modbus
niMHe (CMOTpPETH Jajee).

3. OCHOBHBIE TEXHUYECKHE

XAPAKTEPUCTHUKH

YCTpoHCTBO COMEPKUT JBa TMOpTa OOMEHa JaHHBIMH.
[lepsrrit mOpT TpenHa3sHaueH IS PabOTHI B IPOMBIIIICHHBIX
cetsix RS-485 ¢ mporokosiom o6mena manHeiMH Modbus Slave
(BemoMeIit). Bropoit mopT mpeaHasHadeH s TOIKIIOYCHUS OT

OJIHOTO 110 ueThIpex anekTpocueryukoB COT, [1CY, COb.

CkopocTh nepegavyu JaHHbIX

Modbus nopr 1 | 01300 1o 115200 6ur/c
CxopocTh nepeavyu JaHHBIX

DJIeKTpOCYETYHK HOPT 2 ot 300 o 115200 Gur/c
KonumdectBo OUT qaHHBIX (HA 000MX 8
NOpTax)

KonTpoas uetHocTH HeT/4eT/HedyeT
KosmmuectBo cTon 6ur 1/2
Wnrepdeiic csa3u, Modbus nopt 1 RS-485
Kou-Bo monkitoyaeMsIx ycT-B, IOPT no 32
1




Wurepdeiic csa3u, mopT 2 RS-485
2JIEKTPOCYETIHKA

PexxumM paboThI TTOJTY Ty TIJICKC
KonnuecTBo moaxiouaeMbIX 1-4

OJICKTPOCUYCTUYMNKOB

Hanpspxkenne nurtanus, B

24/12, £ 10%

Beixo/iHOE HarnpshkeHUe (IMTaHue
HHTEpdEiica IMEKTPOCUESTINKA)

5B, 150 MA, £ 10%

IToTpeGsiemast MOIIHOCTH, BT

<2

Temneparypa OKpyKarolero
BO3aYyXa, °C

(Aoanmep npeonaznauen ona
IKCRIAYAMAayuu 6 3aKpbimuix He
omanaueaemyix wKagpax)

Ot -40 no + 50

OTHOCHTENBHAS BIAXKHOCTD
BO31YyXa, %o

Ot 5 1o 90

Bubparmuu ¢ gacroroii ot 0 1o 30 I'ig
U aMIUIATYAOM, MM

<0,1

T"abapuTHBIE pa3Mepbl, MM

87,3x36,5x58,6

Macca, r

68




4.

Bes

PETUCTPBI AJAIITEPA

uHpOpPMALUSA XPaHUTCSI B  PETHCTPax

o0Omiero

HazHadeHus (holding registers) wW Hymepamms perucTpoB

HAYMHACTCS C HyJs. AJpPEcHOe MPOCTPAHCTBO pa3OUTO Ha

CIICAYIOIHE OJOKH:

0x0000-0x0005 — cucTeMHBIE HACTPOEUYHBIE PETUCTPHL;

0x0105-0x017F — unenrudukanonHas KapTa 3anpocos;
0x1100-0x117F — peructps! gaHHbIX | cueTunKa;
0x1180-0x11FF — peructpsl TaHHBIX 2 CUETUHKA;
0x1200-0x127F — perucTpbl JaHHBIX 3 CUETYHKA,
0x1280-0x12FF — perucTphl TaHHBIX 4 CHETYHKA.
4.1.

CucreMHbIE PErHCTPBI

Tabmuua 1 — PeructpoBast cTpykTypa ajanrtepa (CHCTEMHbIE

perucTpsl)

Ne per. Copnep:xaHue perucrpa Tun I[;ST
0x0000- |CepwuiiHblit HOMEp yCTpOiicTBa Long |[R
0x0001
0x0002  |Bepcus ycTpoiicTBa Short |R
0x0003  [HacTtpoiika BTOpOro nopta (opr Juis onpoca Short [R/W

3JIEKTPOCUETYHKOB) *
0x0004 |KommuecTBO ompamuBaeMbIX d1IeKTpocdeTdnkoB (ot 1 |Short  |R/W

10 4)




ITpomomkenue Tabuuibl 1

0x0005

VYupasnenue Berxogom DOUT (0 — Beikmoues, 1 —
BKJIIOYCH, JPYTOe 3HAYCHHUE — BHIXOJ HE UCIIONB3YeTCs)
B moougpurayusnx, 20e ne ucnonvzyemcs bixoo,
|PeKOMeHnOyenmcs Xpanums 6 IMoM pezucmpe

3Hauenue, omauunoe om 0 u 1.

Short

R/W

*- Peructp 0x0003 moOuTHO:
0-3 6uTtel — kKO crkopocTH: 0-300, 1-600, 2-1200, 3-2400, 4-
4800, 5-9600, 6-14400, 7-19200, 8-38400, 9-56000, 10-57600,

11-115200, or 12 pmo 15 He wucCHOAB3YIOTCH,

BeIcTaBisieTcst 115200.

CKOPOCTh

4 OuT - eclM YCTaHOBJICH, TO 2 crom OWTa, MHaYe 1 crom

OuT.

5-6 OUTHI

01 — KOHTPOJb YETHOCTH YETHBIN

00 — HET KOHTPOJIS YETHOCTH

10 — KOHTPOJIb YETHOCTH HEYETHBIH

11 — HeT KOHTPOIIS YETHOCTU

OcranbHbIe OUTEHI HE HCIOJIB3YHOTCH.

4.2. NpenTn(UKaANMOHHASI KAPTA 3alIPOCOB H PErHCTPHI

JAHHBIX

B peructpax no aapecy 0x0105-0x017F ycranaBnuBaetcs

OYepeHOCTh U HOMEpa 3alpOCOB K AJIEKTPOCUETUYHKAM [0

uaeHTuUKaTopaMm  3aIpocoB. Ananrtep OIpaIlInBaeT

OJICKTPOCUYCTUMKHU, W TIOJTYUCHHBIC JaHHBIC CKJIaJbIBA€T B

9




COOTBETCTBYIOIINE PErHCTPHl HaHHBIX cueTdnkoB (0x1100-
0x117F , 0x1180-0x11FF n T.J.). JlaHHBIE CYETYHNKOB
pacrnonararoTcsi B PerucTpax o ajapecaM B COOTBETCTBHH C
ajipecami 3arpocoB.

Tabsmua 2 — CooTBETCTBHSI PETHCTPOB 3aIpOca U JIAHHBIX

Ne per. Ne per. Ne per. JlaHHble JlaHHble
3aIpocoB JaHHBIX c4. 1 JTaHHBIX 4.2 cuer.3 cuer.4
0x0105 0x1105 0x1185 0x1205 0x1285
0x0106 0x1106 0x1186 0x1206 0x1286
0x0107 0x1107 0x1187 0x1207 0x1287
0x0108 0x1108 0x1188 0x1208 0x1288
0x017E 0x117E 0x11FE 0x127E 0x12FE
0x017F 0x117F 0x11FF 0x127F 0x12FF

Hanpuwmep, ecnu no aapecy 0x0123 comepxkutcst 3HaueHue
0x0009 (3ampoc HanpspKeHUs1), TO U1 cuyeTdnka 1 jgaHHbIe (IO
HaNpsDKeHNI0) OyAyT pachoiaraTtbCs B PErHCTpax, HadMHas C
0x1123; mms cuerunka 2 — HauuHas ¢ 0x11A3 u t.1.

B 3aBucuMocTH OT pa3Mepa CUHTHIBAEMBIX [JaHHBIX B
MOCIIEAYIONIME PErHCTPhl 3alpOCOB HEOOXOJMMO 3aIUCHIBATH
sarnymku OxFFFF. Hamnpumep, ecium mo agpecy 0x0123
comepxxkurcs 3HadeHue 0x0009 (3ampoc HampspKeHHs), TO
CUNTaHHbIEC JJAHHBIC JIOJDKHBI 3aHUMATh 4 PErucTpa, B PETUCTPEI
0x0124-0x0126 Oynmyr 3ammcamel 3armymkud OXxFFFF  nm
CJIEYIOLINH HOMEp 3aIpoca MOXKHO OyJeT 3amucaTh B PETUCTP

0x0127.
10




Wnentudukarop 3ampoca COCTOUT U3 2-X OaiT: mutammmid
OaliT — HOMep 3ampoca, CTapiiuii — MOOWTOBOE HCKITIOYCHHE
apaMeTpoB.

Hampumep, mo aapecy 0x0123 coaepxutcst 3ampoc ¢
HomepoM 0x0009, oT sneKTpocUeTUYHMKA BEPHYTCS ClEAYIOIIre
JAHHBIC: O0INee HampsDKEHUe, HampsokeHue  (asel A,
HanpspkeHue ¢Gasel B, Hampsbkenue ¢aser C, KOTOpble OyayT
pacnonaratecss B peructpax 0x1123-0x1126. Hanpumep, Ham
He TpeOyeTcs oOIee HampsDKeHHWE W HampsokeHne (assl B,
torga B peructp 0x0123 3anmceBaem 0x0509, manHBIe OymyT
pacnonaratbcs B peructpax 0x1123-0x1124.

Hewucnone3yemple perucTpsl B perucTpax 3alpocoB CIEAyeT
3anoaauts 0x0000.

Tabnuna 3 — UnenTrdukaTophl 3apocos

M. Gaiit — 3amnpoc Koun-Bo perucrpos Cr. GaiiT — OUTHI
3arpoc UCKITIOYCHUS
0x01 Cnoso 3 per. — 5 GalfT Hckmodenuit HeT

COCTOSTHUS

cuerynka*

0x02 Bpems Iper.: mi.6aiiT — cex 06ut — ecmu 1, To

cT.6alT — MUH PETHCTp HE WCIL
Iper.: Mi1.6aliT — gacsl 16ut
CT.6aiT — ACHb HEJIenu
1per.: Mi.6alT — YHCIO 26ut
CT.0ailT — MecsiIy
1per.: Mi1.6aliT — rox 36ur
cT.6aiT — ieTo\3uMa

11




ITpomomkeHne TaduuIbI 3

0x03 Koad. ** 5 per. — 10 Gaiit HMckmrouennii HeT
0x04 MormHocTs CymmapHas — 2 per. 06uT
akTHBHAT*** " Daspr A — 2 per. 16uT
Dazer B — 2 per. 26ut
®assr C -2 per. 36ur
0x05 MomHocTh CymmapHas — 2 per. 06ut
EiaKT"BHa"* Paspl A — 2 per. 16ut
®azsl B — 2 per. 26ut
®a3zpr C — 2 per. 36ur
0x06 MormHocTh CymmapHas — 2 per. 06ut
oy ** @asbl A — 2 per. 16ut
®dasbl B — 2 per. 20uT
Dazpr C — 2 per. 36ut
0x07 Cos ¢ Cymmapnas — 1 per. 06ut
®dasbl A — 1 per. 16uT
®azpl B — 1 per. 26ut
Dazpr C — 1 per. 36ut
0x08 Tox*** Cymmaphas — 2 per. 0ouT
Dazsr A — 2 per. 16ut
®dasbl B — 2 per. 20uT
Dazpr C — 2 per. 36ut
0x09 Hanpsxenue CymmapHnas — 1 per. 06uT
®dasbl A — 1 per. 16uT
®azel B — 1 per. 26ut
®Das3pbl C — 1 per. 3out
0x0A Mexdasnoe 1 per. 06ut
Hanpsok. AB
0x0B Mexdasnoe 1 per. 06ut
Hanpsok. BC
0x0C Mexdasnoe 1 per. 06ut
Hanpsikx. AC
0x0D Hanpsxenue 1 per. 06ut
IIpsimoe
0x0E YacToTa 1 per. 06uT
0x0F Temneparypa | 1 per. 00uT

12




IIpomomkeHne TadIHIbI 3

0x10 CymmapHas AXT. ipsimast — 2 per. 06uT
9HEprusi OT AKT. oOpatHast — 2 per. 16ut

cbpoca PeakT. mpsimast — 2 per. 26ut

Peakr. oOpatHas — 2 per. 3out

0x11 OHeprus ot AKT. npsimasi — 2 per. 0ouT
copoca o AxT. 0OpaTHas — 2 per. 16ut

Tapudy Nel PeakT. npsmas — 2 per. 26ur

PeakT. 0OpaTHas — 2 per. 36ur

0x12 Oueprus ot AXT. Ipsimast — 2 per. 06ut
cGpoca no AxT. 0OpaTHas — 2 per. 16ut

Tapuy Ne2 Peaxr. npsimast — 2 per. 26ut

PeakT. 0OpaTHas — 2 per. 36ur

0x13 OHeprus ot AKT. npsimasi — 2 per. 0ouT
copoca o AxT. 0OpaTHas — 2 per. 16ut

Tapudy Ne3 Peakr. npsimasi — 2 per. 20uT

Peaxr. oOparHas — 2 per. 36ur

0x14 OHeprus ot AKT. npsimasi — 2 per. 0ouT
copoca o AxT. 0OpaTHas — 2 per. 16ut

Tapudy Ned Peakr. npsimasi — 2 per. 20uT

Peakr. oOpaTHas — 2 per. 36ur

0x15 OHeprus ot AKT. npsimasi — 2 per. 0ouT
copoca o AxT. 0OpaTHas — 2 per. 16ur

Tapudy Ne5 Peakr. npsimasi — 2 per. 26ur

Peaxr. oOparHas — 2 per. 36ur

0x16 OHeprus ot AKT. npsimasi — 2 per. 0ouT
copoca o AxT. 0OpaTHas — 2 per. 16ut

Tapudy Ne6 Peakr. npsimasi — 2 per. 20uT

Peakr. oOpaTHas — 2 per. 36ur

0x17 Oueprus ot AXT. ipsimasi — 2 per. 06ut
cbpoca mo AKT. obparHas — 2 per. 16uT

Tapugy Ne7 PeakT. mpsmasi — 2 per. 26ur

Peakr. oOpaTHas — 2 per. 36ur

13




ITpomomkeHne TaduuIbI 3

0x18

Oueprus ot
cOpoca 1o
tapudy Ne§

AXT. ipsimasi — 2 per.

0o6ur

AKT. 0OpatHast — 2 per.

16uT

PeakT. mpsimMast — 2 per.

26ut

Peakr. oOpaTHas — 2 per.

36ur

0x20

MorHocTh
aKTUBHAs * **
cyMMapHast

2 per.

0out

0x21

MorHocTh
aKTUBHAs * **
1o aze A

2 per.

0out

0x22

MorHocTh
aKTUBHAs * **
o ¢aze B

2 per.

0out

0x23

MorHocTh
aKTUBHAs * **
o daze C

2 per.

0out

0x24

MomHocTh
peakTuBHas*
** CyMM.

2 per.

06ur

0x25

MomHocts
peakTuBHas*
** 1o dase A

2 per.

06ur

0x26

MomHocts
peakTuBHas*
** 1o dase B

2 per.

06ur

0x27

MomHocts
peakTuBHas*
** 10 daze C

2 per.

06ur

0x28

MormHocTh
nostHas * **
cyMMapHas

2 per.

06ur

0x29

MormHocTh
nostHas * **
1o aze A

2 per.

06ur

0x2A

MormHocTh
nostHas * **
1o aze B

2 per.

06ur
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ITpomomkeHne TaduuIbI 3

0x2B MomHocTh 2 per. 06ut
HoJHasg***
o daze C
0x2C Cos @ 1 per. 06ut
CyMMapHBbIH
0x2D Cos @ 1 per. 06ut
1o aze A
0x2E Cos ¢ 1 per. 06ut
1o aze B
0x2F Cos ¢ 1 per. 06ut
o daze C
0x30 Tox*** 2 per. 06ut
CyMMapHBbIH
0x31 Tox*** 2 per. 06ut
1o aze A
0x32 Tox*** 2 per. 06ut
1o aze B
0x33 Tox*** 2 per. 06ut
o daze C
0x34 Hanpsxenue 1 per. 06ut
CyMMapHOe
0x35 Hanpsxenue 1 per. 06ut
1o aze A
0x36 Hanpsxenue 1 per. 06ut
1o aze B
0x37 Hanpsxenue 1 per. 06ut
o daze C
0x38 CymmapHas AxT. Ipsmast — 2 per. 06ut
SHEprus 3a AKT. obpatHas — 2 per. 16ut
TEKYLIMH IOML Peaxr. npsimasi — 2 per. 26uT
Peakr. oOpaTHas — 2 per. 36ur
0x39 OHeprus 3a AKT. mpsimasi — 2 per. 06uT
TeKYIIHii TOX | Akt. o6paTHas — 2 per. 16ut
10 Tapudy Peakr. npsmas — 2 per. 26Ut
Nel Peaxr. oOparHas — 2 per. 36ut
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ITpomomkeHne TaduuIbI 3

0x3A Oneprus 3a AxT. ipsimast — 2 per. 06ut
TeKYIIHIi FOL | AKkt. o6paTHas — 2 per. 16uT
1o Tapudy Peakr. mpsimast — 2 per. 26ut
Ne2 Peakr. oOpaTHas — 2 per. 36ur
0x3B OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKYIIHii TO | Akt. o6paTHas — 2 per. 16ut
10 Tapudy Peakr. npsmas — 2 per. 26Ut
Ne3 Peaxr. oOparHas — 2 per. 36ut
0x3C Oneprus 3a AxT. ipsmast — 2 per. 06ut
TeKYIIHIi FOL | AKkt. o6paTHas — 2 per. 16uT
1o Tapudy Peakr. mpsimast — 2 per. 26ut
Ned Peakr. oOpaTHas — 2 per. 36ur
0x3D OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKYIIHii TOX | Akt. o6paTHas — 2 per. 16ut
10 Tapudy Peakr. npsmas — 2 per. 26Ut
Nes Peaxr. oOparHas — 2 per. 36ut
0x3E Oneprus 3a AxT. Ipsmast — 2 per. 06ut
TeKYIIHIi FOL | AKkt. o6paTHas — 2 per. 16uT
1o Tapudy Peakr. mpsimast — 2 per. 26ut
Ne6 Peakr. oOpaTHas — 2 per. 36ur
0x3F OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKYIIHii TOX | Akr. o6paTHas — 2 per. 16ur
10 Tapudy Peakr. npsmas — 2 per. 26Ut
Ne7 Peaxr. oOparHas — 2 per. 36ut
0x40 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
TeKYIIHIi FOL | AKkt. o6paTHas — 2 per. 16uT
1o Tapudy Peakr. mpsimast — 2 per. 26ut
Ne8 Peakr. oOpaTHas — 2 per. 36ur
0x41 CymmapHas AKT. npsimasi — 2 per. 06uT
SHCpTus 3a AxT. oOpaTHas — 2 per. 16ur
IPEABLIAYIWH | Peayr. mpsimast — 2 per. 26Ut
roa Peaxr. oOparHas — 2 per. 36ut
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ITpomomkeHne TaduuIbI 3

0x42 Oneprus 3a AxT. ipsimast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
roa 1o Peakr. mpsimast — 2 per. 26ut
Tapudy Nel Peakr. oOpaTHas — 2 per. 36ur
0x43 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBIAYIMA | Akt. o6paTHas — 2 per. 16ut
roa o Peakr. npsmas — 2 per. 26Ut
Tapudy Ne2 Peaxr. oOparHas — 2 per. 36ut
0x44 Oneprus 3a AxT. ipsmast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
roa 1o Peakr. mpsimast — 2 per. 26ut
Tapupy Ne3 Peakr. oOpaTHas — 2 per. 36ur
0x45 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBITYIMA | Akt. o6paTHas — 2 per. 16ut
roa o Peakr. npsmas — 2 per. 26Ut
Tapndy Ned Peaxr. oOparHas — 2 per. 36ut
0x46 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
roa 1o Peakr. mpsimast — 2 per. 26ut
Tapupy NoS Peakr. oOpaTHas — 2 per. 36ur
0x47 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBIAYIMA | Akt. o6paTHas — 2 per. 16ur
roa o Peakr. npsmas — 2 per. 26Ut
Tapndy Neo Peaxr. oOparHas — 2 per. 36ut
0x48 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
roa 1o Peakr. mpsimast — 2 per. 26ut
Tapudy Ne7 Peakr. oOpaTHas — 2 per. 36ur
0x49 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBITYIMA | Akt. o6paTHas — 2 per. 16ut
roa o Peakr. npsmas — 2 per. 26Ut
Tapny Nes Peaxr. oOparHas — 2 per. 36ut
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IIpomomkeHne TadHIbI 3

0x4A CymmapHas AxT. Ipsmast — 2 per. 06ut
SHEprus 3a AKT. obpatHas — 2 per. 16ur
TCKYILMH Peakr. mpsimast — 2 per. 26ut
meedt Peaxr. oOparHas — 2 per. 36ut
0x4B OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKyIIIHii AxT. oOpaTHas — 2 per. 16ut
Mecal o Peakr. npsmas — 2 per. 26Ut
Tapudy Nel Peakr. oOpaTHas — 2 per. 36ur
0x4C Oneprus 3a AxT. ipsimast — 2 per. 06ut
TeKy LM AKT. oOparHas — 2 per. 16ur
Mecsll o Peaxr. mpsimasi — 2 per. 26ut
Tapudy Ne2 Peaxt. oOparHas — 2 per. 36ut
0x4D OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKYIIIHii AxT. oOpaTHas — 2 per. 16ut
MecAl o Peakr. npsmas — 2 per. 26Ut
Tapudy Ne3 Peakr. oOpaTHas — 2 per. 36ur
0x4E Oneprus 3a AxT. Ipsmast — 2 per. 06ut
TeKy LM AKT. oOparHas — 2 per. 16ur
Mecsl o Peaxr. mpsimasi — 2 per. 26ut
Tapuy Ned Peaxr. oOparHas — 2 per. 36ut
0x4F OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKyIIIHii AxT. oOpaTHas — 2 per. 16ut
Mecal o Peakr. npsmas — 2 per. 26Ut
Tapudy Ne5 Peakr. oOpaTHas — 2 per. 36ur
0x50 Oneprus 3a AxT. Ipsimast — 2 per. 06ut
TeKy LM AKT. oOparHas — 2 per. 16ur
Mecsl o Peaxr. mpsimasi — 2 per. 26ut
Tapuy Neo Peaxr. oOparHas — 2 per. 36ut
0x51 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TeKyIIIHii AxT. oOpaTHas — 2 per. 16ut
Mecal o Peakr. npsmas — 2 per. 26Ut
rapudy Ne7 Peakr. oOpaTHas — 2 per. 36ur
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0x52 Oneprus 3a AxT. ipsimast — 2 per. 06ut
TeKy LM AKT. oOparHas — 2 per. 16ur
MecAd 1o Peakr. mpsimast — 2 per. 26ut
Tapudy Neg Peakr. oOpaTHas — 2 per. 36ur
0x53 CymmapHas AKT. npsimasi — 2 per. 06uT
SHCpTus 3a AxT. oOpaTHas — 2 per. 16ut
UPEABLIAYIWMH | Peayr. mpsimast — 2 per. 26Ut
Mecstt Peaxt. oOparHas — 2 per. 36ut
0x54 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
MecAd 1o Peakr. mpsimast — 2 per. 26ut
Tapudy Nel Peakr. oOpaTHas — 2 per. 36ur
0x55 OHeprus 3a AKT. npsimasi — 2 per. 06uT
OPEBITYIMA | Akt. o6paTHas — 2 per. 16ut
MeCAL 1o Peakr. npsmas — 2 per. 26Ut
Tapudy Ne2 Peaxr. oOparHas — 2 per. 36ut
0x56 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
IPEABIAYINA | AkT. 06paTHast — 2 per. 16ur
Mecid o Peakr. mpsimast — 2 per. 26ut
Tapupy Ne3 Peakr. oOpaTHas — 2 per. 36ur
0x57 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBITYIMA | Akt. o6paTHas — 2 per. 16ut
MeCAL 1o Peakr. nipsmas — 2 per. 26Ut
Tapndy Ned Peaxr. oOparHas — 2 per. 36ut
0x58 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
IPEABIAYINIA | AkT. 06paTHast — 2 per. 16ur
Mecid o Peakr. mpsimast — 2 per. 26ut
Tapupy NoS Peakr. oOpaTHas — 2 per. 36ur
0x59 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TPEBITYIMA | Akt. o6paTHas — 2 per. 16ur
MeCAL 1o Peakr. npsmas — 2 per. 26Ut
Tapndy Neo Peaxr. oOparHas — 2 per. 36ut

19




ITpomomkeHne TaduuIbI 3

0x5A Oneprus 3a AxT. ipsimast — 2 per. 06ut
TIPE/IbI YL

MecAd 1o AxT. 0OpaTHas — 2 per. 16ut

Tapudy Ne7 Peakr. mpsimast — 2 per. 26ut

Peaxt. oOparHas — 2 per. 36ut

0x5B Oneprus 3a AxT. Ipsmast — 2 per. 06ut

TPEBITYIMA | Akt. o6paTHas — 2 per. 16ur

Mecal o Peakr. npsmas — 2 per. 26Ut

Tapudy Ne8 Peakr. oOpaTHas — 2 per. 36ur

0x5C CymmapHas AKT. npsimasi — 2 per. 06uT

SHCpTus 3a AxT. oOpaTHas — 2 per. 16ur

Texyme Peaxr. mpsimasi — 2 per. 26ut

CyTKH Peaxr. oOparHas — 2 per. 36ut

0x5D Oneprus 3a AxT. Ipsmast — 2 per. 06ut

TCKyLINe AKT. oOparHas — 2 per. 16ur

CyTKH 110 Peakr. npsmas — 2 per. 26Ut

Tapudy Nel Peakr. oOpaTHas — 2 per. 36ur

0x5E OHeprus 3a AKT. npsimasi — 2 per. 06uT

TCKYIINC AxT. oOpaTHas — 2 per. 16ut

CyTKi 110 Peaxr. mpsimasi — 2 per. 26ut

Tapudy Ne2 Peaxr. oOparHas — 2 per. 36ut

0x5F Oneprus 3a AxT. Ipsmast — 2 per. 06ut

TCKyILINe AKT. oOparHas — 2 per. 16ur

CyTKH 110 PeakT. npsimas — 2 per. 26Ut

Tapupy Ne3 Peakr. oOpaTHas — 2 per. 36ur

0x60 OHeprus 3a AKT. npsimasi — 2 per. 06uT

TCKYIINC AxT. oOpaTHas — 2 per. 16ut

CyTKi 1o Peaxr. mpsimasi — 2 per. 26ut

Tapndy Ned Peaxr. oOparHas — 2 per. 36ut

0x61 Oneprus 3a AxT. Ipsmast — 2 per. 06ut

TCKyILINe AKT. oOparHas — 2 per. 16ur

CyTKH 110 Peakr. npsimas — 2 per. 26Ut

Tapupy NoS Peakr. oOpaTHas — 2 per. 36ur
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0x62 Oneprus 3a AxT. ipsimast — 2 per. 06ut
TCKyILINe AKT. oOparHas — 2 per. 16ur
CYTKH IO Peakr. mpsimast — 2 per. 26ut
Tapuy Neo Peakr. oOpaTHas — 2 per. 36ur
0x63 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TCKYIINC AxT. oOpaTHas — 2 per. 16ut
CyTKi 1o PeakT. npsmas — 2 per. 26Ut
Tapny Ne7 Peaxr. oOparHas — 2 per. 36ut
0x64 Oneprus 3a AxT. ipsmast — 2 per. 06ut
TCKyLINe AKkT. oOparHas — 2 per. 16ur
CYTKH IO Peakr. mpsimast — 2 per. 26ut
Tapudy Neg Peakr. oOpaTHas — 2 per. 36ur
0x65 CymmapHas AKT. npsimasi — 2 per. 06uT
SHCpTus 3a AxT. oOpaTHas — 2 per. 16ut
HPEABIIYIHE | Peagr, mpsmast — 2 per. 26Ut
CyTKH Peaxr. oOparHas — 2 per. 36ut
0x66 Oneprus 3a AxT. Ipsmast — 2 per. 06ut
OpEABIAYIIHE | AkT. oOpaTHast — 2 per. 16ur
CYTKH IO Peakr. mpsimast — 2 per. 26ut
Tapuy Nel Peakr. oOpaTHas — 2 per. 36ur
0x67 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TpeABbIAYINe | AkT. oOpaTHas — 2 per. 16ut
CyTKU 110 PeakT. npsmas — 2 per. 26Ut
Tapndy Ne2 Peaxr. oOparHas — 2 per. 36ut
0x68 Oneprus 3a AxT. ipsmast — 2 per. 06ut
OPEABIAYIIHE | AkT. oOpaTHast — 2 per. 16ur
CYTKH IO Peakr. mpsimast — 2 per. 26ut
Tapupy Ne3 Peakr. oOpaTHas — 2 per. 36ur
0x69 OHeprus 3a AKT. npsimasi — 2 per. 06uT
TpeABIAYINe | AkT. oOpaTHas — 2 per. 16ur
CyTKi 110 Peakr. npsmas — 2 per. 26Ut
Tapndy Ned Peaxr. oOparHas — 2 per. 36ut
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0x6A Oneprus 3a AxT. ipsimast — 2 per. 06ut
OPEABIAYIIHE | AkT. oOpaTHast — 2 per. 16ur
CyTKH 110 Peakr. mpsimast — 2 per. 26ut
Tapupy NoS Peakr. oOpaTHas — 2 per. 36ur
0x6B OHeprus 3a AKT. npsimasi — 2 per. 06uT
TpeABbIAYINe | AkT. oOpaTHas — 2 per. 16ut
CyTKi 1o Peakr. npsmas — 2 per. 26Ut
Tapndy Neo Peaxr. oOparHas — 2 per. 36ut
0x6C Oneprus 3a AxT. ipsmast — 2 per. 06ut
OpEABIAYIIHE | AkT. oOpaTHas — 2 per. 16ur
CyTKH 110 Peakr. mpsimast — 2 per. 26ut
Tapudy Ne7 Peakr. oOpaTHas — 2 per. 36ur
0x6D OHeprus 3a AKT. npsimasi — 2 per. 06uT
TpeABbIAYINe | AkT. oOpaTHas — 2 per. 16ut
CyTKU 110 Peakr. npsmas — 2 per. 26Ut
Tapny Nes Peaxr. oOparHas — 2 per. 36ut
0x6E 3ampoc CepuiiHbIi HOMEp Hckmtodenuit HeT
cepuiiHoro CYETYUKA — 2 per.
HOMeEpa Jlata BbInmycka:
CUETYHKA ¥ Iper.: M. GaiiT - 1eHbB
JIaThl cT. GalT - MecAI
BBIITyCKa T'ox BeimycKa:
1per.: mi. Gaiit — rog (0-
99)
0x6F Koad. I'pynmoBoe uteHne
HCKaKCHUS Ilo dasze 1 — 2per. 06ur
CHHYCOMAANL | Tlo pase 2 — 2per. 16uT
HOCTH KPHBOH | [Jo ¢hase 3 — 2per. 26ut
(hazHoro
HaIpPsOKEHUS
Kud
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0x70 Koad. OnuHOYHOE YTeHHE
UCKaKEHUS ITo dase 1 — 2per.
CHHYCOMaNb
HOCTH KPHUBOH
¢asnoro
HaIPsKEHHS
Kud

Wcknrouenuit HeT

0x71 Koag. OnuHOYHOE YTEeHHE
HUCKa)KEHUS ITo case 2 — 2per.
CHHYCOHAIIb
HOCTH KPUBOH
¢asnoro
HaIpsDKCHHUS
Kud

Hckmrouennii HeT

0x72 Koad. OnuHOYHOE YTeHHE
HUCKa)KEHUS ITo case 3 — 2per.
CHHYCOMJaNb
HOCTH KPHUBOH
(hazHoro
HaIPsKEHHS
Kud

Wcknrouenuit HeT

0x73 Koad. I'pynmoBoe uTeHue

UCKaKEHUS Mexdasnoe 12 — 2per.

0ouT

CHHYCOMAANIL | MexdazHoe 23 — 2per.

16ut

Mexha3HOro
HAIPsDKCHHUS
Kumd

HOCTH KPHBOH | Mesxdasnoe 31 — 2per.

20Ut

0x74 Koad. OnuHOYHOE YTeHHE

CHHYCOMJaNb
HOCTH KPHUBOH
Mexha3Horo
HaIPSKEHHS
Kumd

UCKaKEHUS Mexdasnoe 12 — 2per.

Wcknrouenuit HeT
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0x75 Koad. OnuMHOYHOE YTCHHE Hckmrouennii HeT
UCKaKEHUS Mexdasnoe 23 — 2per.
CHHYCOMaNb
HOCTH KPHUBOH
Mexha3Horo
HaIPsSKEHHS
Kumd

0x76 Koag. OnuHOYHOE YTEeHHE Hcxmouenuit Het
HUCKa)KEHUS Mexdasnoe 31 — 2per.
CHHYCOHAIIb
HOCTH KpUBOH
Mexha3Horo
HaIPsDKCHHUS
Kumd

0x77 Koad. K2u - 2per. Hckmtodenuit HeT
HECUMMETPHU
HaTpPsOKCHUS
1o oOpaTHOM
OCJIe[0BaTeN
bHOCTH

0x78 Koad. KOu - 2per. Hckmodenuit HeT
HECHMMETPHU
HaIpsKEHHs
10 HyJIEBOH
TIOCIIeZI0BATEN
bHOCTH

OxFFFF 3armymxa BricraBnsercsa
aBTOMATHYECKH TIPU
3arpocax Ha Oonee yeM 1
perucTp

0x0000 Komner Heucnosnp3yemblie
PETHCTPBI
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Ilpumeuanusn:

3anpocet 0x04 — 0x09 ucnonvizyrom zpynnogoe umeHue
OanHnvlx, Komopwvle He noooeprcusaromcsa cuemuuxamu CI7T-
4TM.01 u CIT-4TM.02 c eepcuamu IIO oo 27.XX.XX, o1
Ymenua IMUX HAPAMEMPOE HEOOXOOUMO UCHOJIb308AMDb
3anpocwot 0x20 — 0x37.

Jna  pabomwr ¢ Inekmpocuemuuxom  CIOT-IM
ucnonvzoeams gazy 1.

Jna 3anpocoe 0x4A — 0x5B (Duepeusa 3a mexkywyuii u
npeovloyuwuil mecay) HeoOXo0umMo 006asums 3anpoc epemenu

0x02.

* - oOnucanue CN0O6A COCMOAHUS MOMCHO Haumu 6

00Kymeumauuu K 21eKmpocuemuuKy,

** _ onucanue xoIppuyuenmos mpancpopmavyuu Kn u

Km moowcno naiimu 6 00Kymeumauuu K 271EKmpocYemuuKyy

%% . ¢ cmapwem cnoee 7 6um omeeuaem 3a HANPAgieHUE
axkmueHou mowgnocmu (0-npamoe, 1-oopamnoe). B cmapuiem
cioee 6 Oum omeeuaem 3a HANpPAGNEHUE PEAKMUGHON

mownocmu (0-npsamoe, 1-oopammnoe).
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Tab6muma 4 — [TapamMeTphl 2JIEKTPOCUETINKOB

Twun cueryrka Unom, B Inom (Imax), A Kc Ci
57,7 5(7,5) 1 1

COT-4TM.02, 57,7 1(1,5) 1 1
IICY-4TM.05 120-230 5(7,9) 2 1
120-230 1(1,5) 1 1

COT-1IM.01 230 5(7,9) 1 1
COT-IM.0IM 230 5(10) 1 1
CDT-4TM.03 57,7 1(10) 1 1
120-230 1(10) 2 1

COT-4TM.02,03M 57,7-115 5(10) 1 1
57,7-115 1(2) 1 1

120-230 5(10) 2 1

120-230 1(2) 1 1

T[ICY-4TM.05M, 57,7-115 5(7,5) 1 1
TICY-4TM.05/]1 (6e3 Inom=1 A)| 57,7-115 1(1,5) 1 1
120-230 5(7,9) 2 1

120-230 1(1,5) 1 1
CDB-1TM.01 230 5(50) 10 10
I[1CY-3TM.05 230 5 (100) 20 1
T11CY-3TM.05M 120-230 5 (100) 20 1
TICY-3TM.0510 120-230 5(75 20 1
CD2B-1TM.02, 230 5(75) 10 10

CDB-1TM.02J

C3OBb-1TM.02M 230 5(80) 10 10
TICY-4TM.5MK.00-19, 57,7-115 5(10) 1 1
T[ICY-4TM.5M/1.01-19 57,7-115 1(2) 1 1
120-230 5(10) 2 1

120-230 1(2) 1 1

T1ICY-4TM.5MK.20-25 120-230 5 (100) 20 1
TICY-4TM.5M/1.21-25; 120-230 5(80) 20 1

IICU-4TM.5MH (Bce)
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3HayCHUS CUHHUTAHHBIX JAaHHBIX JOJIKHBI

HHTCPIIPETUPOBATECA B COOTBECTCTBHMU C IPUBCIACHHBIMU

dhopmymamu:
U(B) = e K I(MA) ==-C, - K;
P,Q,5(Bt,Bap,BA) = 12;; K=K K
F(T'w) =%; cos =%;

rie: Nu, Ni, Np,q,s, Nf, N¢ — Kkoxapl, XpaHsmmecs B
perucTpax  JaHHBIX C  OTMacKHpOBaHHBIMH  OHWTaMHU
HaIpaBJICHUS.

Ku — koaddutinenT TpaHchopMaIuu Mo HanpsHKEHUIO;

Kr — koo punment tpanchopmaryu 1o Toky;

Kc B dopmyne mis mrHoBeHHbIX MomHocTed u Ci B
(opmyiie U1 TOKa 3aBUCHT OT THIIA CYETUHKA.

[epeBox uncna u3 Gpopmara BHyTPEHHETO NPEICTABICHUS B
sHepruto B KBT4 wim kBap-u ¢ yderom kodddunmenra

TpaHcdopmManuy npou3BoauTCs 10 hopmyore:
E(kBT-y4,kBap-4) = —vK ‘K.,

rae, N — 9icIio B PeTUCTPE YITEHHOM dHEPTUH (4 TBOUYHBIX

Gaiita — 2 perucrpa);
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A — mocrosHHas cdeTdynka (Oepercs W3 TACIOPTHBIX

JTAHHBIX CUETYHKA);

Ku — koaddutineHT TpaHchopMaIuu Mo HanpsHKEHUIO;

Kr — koad punmenT TpanchopmManuy Mo ToKy.

Tabauma 5 — PeructpoBas CTpykTypa anmantepa (IaHHBIC
9JIEKTPOCUETYHUKOB)

Ne per. ConeprxaHue perucTpa Tun H;;T

0x1100 |Peructp craryca cBsi3u 1 cuerunka (06ut ecau 1 To Bits R
JIaHHBIE HE TOTOBBI, 10MT ecim 1 TO HET CBsA3HU, 20UT
eca 1 To ommOKa KOHTPOILHOM CYMMBI)

0x1101 |Peructp cuerumka mimagmmii OaiiT —ceTeBol angpec 2Byte | R/'W
CUETYHKa, CTApIINH OANT — HE HCIIONb3yeTCs

0x1102  |ITapomp moCTyma K CUSTUHKY; MIL.OAT - epBhIi 2Byte | R/'W
CHUMBOIJI, CT.0Q#T - BTOPOH CHMBOJI

0x1103  |ITaponp mocTyma K CUETYUKY; MJI.OANT - TpeTHii 2Byte | R'W
CHMBOJI, CT.0alT - YeTBEPTHIil CHMBOI

0x1104 |ITaponp 1OCTymHa K CUSTUYMKY; MII.OAMT - MATHINH 2Byte | R'W
CHMBOJI, CT.0AMT — 11€CTON CUMBOII

0x1105  |/laHHBIE 2IEKTpOCUCTUNKA 1, 3aIIOTHSIOTCS B 2Byte | R

0x1106 |cooTBeTcTBHU ¢ perucTpamu 3amnpocos 0x0105- 2Byte | R

0x1107  |[0x017F 2Byte | R

0x1108 2Byte | R

0x117F 2Byte | R

0x1180 |Peructp craryca CBsi3u 2 cUeTYHKA Bits R

0x1181 |Peructp cuerumka mimagmmii 6aiiT —ceTeBo agpec 2Byte | R/'W
CUETYHKA, CTApIINHA OANT — HE MCIIONb3yeTCs

0x1182  |Ilapoms mocTyma K CUSTUHKY; MIL.OAIT - epBhIi 2Byte | R/'W
CHMBOJI, CT.0aliT - BTOPOH CUMBOI

0x1183  |ITaponp mocTyma K CUETUUKY; MJI.OANT - TpeTHii 2Byte | R'W
CHMBOJI, CT.0alT - YeTBEPTHIil CHMBOI

0x1184  |Ilapomp 1OCTymHa K CUSTUYMKY; MJI.OAMT - MATHIN 2Byte | R'W
CHMBOJI, CT.0alT — MMECTOW CUMBOJI
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0x1185 |J/laHHbIE 2JIEKTPOCUCTUNKA 2, 3aIIOTHSIOTCS B 2Byte | R

0x1186 |cooTBercTBHU ¢ perucTpamu 3amnpocos 0x0105- 2Byte | R

0x1187 |0x017F 2Byte | R

0x1188 2Byte | R

0x11FF 2Byte | R

0x1200 |Peructp craryca CBsi3u 3 cueTYHKA Bits R

0x1201 |Peructp cuerunka Miaamuii GaiT —ceTeBO aapec 2Byte | R/'W
CUETYHKa, CTApUINHA OAT — HE MCTIONb3yeTCs

0x1202  |ITapomnp mocTyma K CYETUHKY; MIIL.OAT - mepBbIit 2Byte | R‘'W
CHMBOJI, CT.0aliT - BTOPOH CUMBOI

0x1203  |ITaponp moCTyma K CUETYUKY; MJI.OANT - TpeTHii 2Byte | R‘'W
CHMBOJI, CT.0Q#T - YEeTBEPTHIA CHMBOJI

0x1204  |ITaponb OCTymHa K CUCTUUKY; MIL.OAMT - IATHIN 2Byte | R/'W
CHMBOJI, CT.0aHMT — MECTOW CUMBOJI

0x1205  |/laHHBIE 2JIEKTpOCUCTUNKA 3, 3aIIOTHSIOTCS B 2Byte | R

0x1206 |cooTBeTcTBHH ¢ perucTpamu 3anpoco 0x0105- 2Byte | R

0x1207 _ |0x017F 2Byte | R

0x1208 2Byte | R

0x127F 2Byte | R

0x1280  |Peructp craryca cBsizu 4 cueTyuKa Bits R

0x1281 |Peructp cuerunka Miaammuii GaiT —ceTeBO aapec 2Byte | R/'W
CUCTYHKA, CTAPIIUH OallT — HE HCHONIb3YeTCs

0x1282  |Ilaponp mocTyma K CYETUUKY; MIL.OAT - mepBbIi 2Byte | R'W
CHMBOJI, CT.0aliT - BTOPOH CUMBOI

0x1283  |Ilaponp mocTyma K CUETYUKY; MIL.OANT - TpeTuii 2Byte | R‘'W
CHMBOJI, CT.0Q#T - YEeTBEPTHIA CHMBOJI

0x1284  |ITapomb 1OCTymHa K CUCTUUKY; MIL.OAMT - IATHIN 2Byte | R/'W
CHMBOJI, CT.0aHMT — MECTOW CUMBOJI

0x1285  |JlaHHbIE 2JIEeKTpocUeTINKA 4, 3aIIOTHSIOTCS B 2Byte | R

0x1286 |cooTBeTcTBHH ¢ peructpamu 3anpoco 0x0105- 2Byte | R

0x1287 |0x017F 2Byte | R

0x1288 2Byte | R

0x12FF 2Byte | R
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PaszmepHOCTH OTHOTO perucTpa paBHseTcs 2 Oaiita (short).

Peructpel pmoctymHble Ha 3amuch (¢ moMeTkod R/W)

COXPAaHSIIOTCS B SHEPrOHE3aBUCUMOM NaMSITH YCTPOUCTBA U IIPU

IMEPE3aAIMyCKE KOHTPOJIJIEpAa BOCCTAHABJIIMBAIOT CBOE€ HCXOOHOC

3Ha4YCHUC.

4.3. YreHune apxXuBOB

I[J'Iﬂ YTCHUA apXUBOB U3 JJICKTPOCUCTUUKA NPEAYCMOTPCHLI

CIICYIOIIE PETHCTPBI.

Tabmuna 6 — PerucTpbl 4TeHUS apXHBOB

Ne per.

CogepaxaHue perucTpa

Tun

Hoctyn

0x2000

Crapuiuii 0aliT - cTaTyc\ynpaBlieHHE YTCHUS
apxuBa (0OHUT — HauaTh YTCHHE apXuBa, 1 OUT —
JTAHHBIC TOTOBBI, 20UT — HEPABHUIIBHO 33/1aHO
BpeMs, 30MT — HENPaBHIILHO BEIOPaH HOMEP
CYETYHKA).

Muaammit 6alT — NOPSAAKOBBII HOMEP CUETYHKA

ot 1 1o 4.

2Byte

R/W

0x2001

3ajiaHKe BPEMEHH YTCHUSL.
Crapmuii 6aiiT — uncio mecsma (¢ 1 mo 31)
Miaamuii 6aiT — yac

2Byte

R/W

0x2002

3aanue 1aThl YTCHUS
Crapuunii 6aiiT — ro.
Muaamunii 6aiT — unciio mecsiua (¢ 1 mo 12)

2Byte

R/W

0x2003

3amgaHne KOMUYECTBA CIUTHIBAEMBIX TOUCK
apxuBa (KOIUYECTBO YACOB - 24 MAKCUMYM)

Short

R/W

0x2004

Bpems touxu Nel

Crapmmuii 6aiiT — uncio mecama (¢ 1 mo 31)
Muaumii 0aiiT — Jac, eciu moxy4acoBoii TO
crapuuii ouT 1.

2Byte

0x2005

Jata Touku Nel
Crapiuuii 6aiiT — ro.
Muaaimunit 6aiT — unciio mecsia (¢ 1 mo 12)

2Byte
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0x2006 |CunrtaHHasi akTHBHasi MOIITHOCTB MpsiMast Short R
0x2007 |CunTaHHasi akTHBHAsl MOIHOCTh OOpaTHas Short R
0x2008 |CunTanHas peaKTUBHASI MOIIHOCTh IpsIMast Short R
0x2009 |CunrtaHHasi peaKTHBHAs MOLIHOCTh OOpaTHast Short R
0x200A |Bpems Touku Ne2 2Byte R
Crapmuii 6aiiT — uncio mecsma (¢ 1 mo 31)
Munaumii 6aiiT — yac, eciy moIy4acoBoii, TO
crapuiuii ouT 1.
0x200B |[ata Touku Ne2 2Byte R
Crapiuuii 6aiiT — ro.
Muaamnii 6aiT — yncino mecsina (¢ 1 mo 12)
0x200C |CunTtaHHasi akTUBHAsI MOLITHOCTb MpsIMast Short R
0x200D |CuuraHHas aKkTMBHAsi MOIIHOCTh OOpaTHas Short R
0x200E |CunranHasi peakTHBHAsI MOIIHOCTb IpsiMast Short R
0x200F |CuuntaHHas peakTHBHAsi MOIIHOCTh OOpaTHas Short R
0x211E |Bpewms Touku Ne48 2Byte R
Crapruuii 6aiiT — uucno mecsua (¢ 1 no 31)
Muaamuit 6alT — 4ac, eci moy4acoBOd TO
cTapmui 6ur 1.
0x211F |[lara Touxu Ned8 2Byte R
Crapuunii 6aiiT — ro.
Muaaiunii 6aiT — unciio mecsiua (¢ 1 mo 12)
0x2120 |CuuTaHHasi aKTUBHAsI MOIIHOCTb MpsiMast Short R
0x2121 |CunrtaHHasi akTUBHAsE MOILITHOCTh OOpaTHast Short R
0x2122 |CuuTaHHasi peaKTHBHAsI MOIIHOCTH MpsiMast Short R
0x2123 |CunTaHHas peaKTUBHAsI MOIIHOCTH OOpaTHAs Short R

CuuThIBaHUE apXuBa MporucxoguT CJICAYIOINM 06pa30M

1.

CYETUHKA,

3anucsiBaeM B peructpsl 0x2000 — 0x2003 HOMep

MaKCHMAaJbHOE KOJIHYECTBO TOUEK — 24.

BpEMd Hadajla apxmBa H KOJMYECTBO TOYCK;
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2.  Beicramsiem 06ut B cTapmem 6aiite 0x2000 perucrpa,
ocTalbHBIC OUTHI B cTapieM OaiiTe cOpachiBaeM.

3.  OxwmpmaeMm, KOoTAa BBICTaBHTCS 10WT B cTapiueM Oaifre
0x2000 peructpa

4. CuursiBaeM 3HaueHus B peructpax 0x2004-0x2123
AKTHBHBIX U PEAKTUBHBIX MOIIIHOCTEH.

5. Ilpu oOKOHuYaHWMM apXUBHBIX TOYEK, a TaKXKe IpH
BO3HHKHOBEHHM OIMUO0OK, 00uT B crapmem Oaiire 0x2000
peructpa cOpocHrcs.

5. KOH®UI'YPUPOBAHUHE

Hns  xoHpurypmpoBaHus mpubopa umeercs Habop
TepeKIrogaTenef (CMOTpETh PUCYHOK 2), HaXOAAIINIICS BHYTPH

KopIryca mpudopa.

KO CTon 0T ASCIO

A

. S

e

"I¢THOCTE

- %/_J

Anpec yerpoiictBa CKOPOCTH 00MeHA

Pucynok 2 — HabGop nepexitouaTeneii (Bce mepeKIrodaTeNn

BBIKITIOUCHBI)
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IlepBerit  HabOp mepekirouaTeNeil OIpeneNsieT ajapec
ycrpotictea Ha Modbus wmHTEepdeiice, HymeBoil ampec

3arperieH:

- aapec 1;

- agpec 2;

- agpec 3;

-anpec 4 u T.1.

Bropoit Habop mepexiouyarteneil ompenenseT CKOPOCTb

oOMmena nanHeiME Ha Modbus uHTEepdetice:

- ckopocTb oomeHa 300 6ut/c;

- ckopocTb oomeHa 600 6ut/c;
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- ckopocTb oomeHa 1200 6ut/c;

- ckopocTh oomeHa 2400 6ut/c;

- ckopocTb oomeHa 4800 6ut/c;

- ckopocTh 0omeHa 9600 Gut/c;

- ckopocTh oomena 14400 6ur/c;

- ckopocTh oomeHa 19200 Gurt/c;

- ckopoctb oomeHa 38400 Gut/c;

- ckopocTb ooMeHa 56000 Gurt/c;
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! - ckopocTh oomena 57600 6ur/c;

- ckopocTb oomeHa 115200 out/c;

I - 1 cTom oOur; - 2 cTom OuTa;
, - HET KOHTPOJISI Y4ETHOCTH;

I - KOHTPOJIb YETHOCTHU: ‘-IeTHLIﬁ;

- KOHTPOJIb YE€ETHOCTH: He‘IeTHBIﬁ;

I - RTU Modbus; - ASCII Modbus
IMoce w3MeHEeHUST KOHPUTYPALUH YCTPOUCTBO MPUMEHUT

TeKyI[Ue HACTPOUKH dyepe3 1-2 CeKyHIbI.
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6. HA3BHAYEHUE KOHTAKTOB PA3BEMOB

IlepBriii  pa3beM  MNpegHa3HA4YeH YIS MOAKIIOYCHUS
3JIEKTPOCUYETIYNKOB, 10 uHTepdeiicy RS-485. JlaHHple JMHUN
(muranme W wHTepdeic)  MOJHOCTHIO  TajJbBAaHUYIECKH
W30JIUPOBAHBI OT OCTAJbHBIX IEMEH yCTPOICTBA, HAMPSDKECHHE
n3ojisinuu cocrasisier He Menee 1000 B.

Tabuuma 7 — Pazsem XP1

6 7 8 9

485B 485A COM +5B

Bropoii pazbem npenHazHa4YeH IS MOJKJIFOYCHHUS MHTAHUS
npudopa u nntepdeiica cszu Modbus RS-485.
Tabnuna 8 — Pazsem XP2

1 2 3 4 5

485B 485A GND +24/12 B 0B

Huyicnaa uacmo Kopnyca, 20e pacnonoiicen A3pl4oK 01s
¢uxcayuu na DIN-peiiky, coomeemcmeyem pazvemy XP2.

TepMuHUpPYIOLIUI pe3ucTop NpeHa3HauYeH st
MPEeIOTBPALICHUS IIOMEX, IyTeM YCTPaHEHUS OTPAKEHHOTO
CHTHaJIA HAa KOHIE JIMHUW, HaIpaBICHHBIH OOpaTHO IO
HATIPABJICHUIO K NIEPEIAIOIIEMY YCTPOUCTRY.

Hcnonp3yercs: TepPMUHHUPYIOLIHMIA PE3UCTOP HA KOHIIC JIMHUH

nepeaadu npu 3HAYHUTEIBHONI JUINHC.
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TepmuHUpyOmKUE pe3UCTOpsl  HOMHHAIOM 120 Owm
YCTaHABJIMBAIOTCSA C O0CMX CTOPOH JIMHWH, [0 YMOJYAaHUIO B
moyiokeHnn  1-2  (BBIKIIOYeHHOM).  JImsg  BKITIOYCHHS
TEPMHHHUPYIOLIETO  pe3nUcTOopa  HEOOXOAMMO  IMEPEeBECTH
MEPEMBIYKY B MOJOXEHUE 2-3. PazbeMbl Ui TEPMUHHUPYIOIIHX

pe3ucTopoB o6o3HaueHbl XP4 1 XP5 cOOTBETCTBEHHO.

SINZIS12

DAT || DAZ

xP2

ZISISI\Z]S

Pucynoxk 2 — [Tonoxenne nepemMbraex
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7. TPAHIONUI JEACTBUSA

JaHHbIil amanTep TpeaHa3HAdeH I MCIOJIb30BaHUS
anektpocuetdynkoB COT, TICY, COb B NpOMBINIICHHBIX CETIX
Modbus. JlaHHOE YCTPOHCTBO IO BHYTPEHHEMY IPOTOKOIY
JJIEKTPOCUYCTYUKOB IMOCTOSIHHO IUKIMYCCKH CUYUTHIBACT BCHO
HEOOX0IUMYI0 HH(POPMAIIHIO C JICKTPOCUCTIYUKOB U MIOMEIACT
MOJYYCHHYIO HMH()OPMAIMIO B PErHCTPHI OOILIET0 HA3HAYCHUS.
Ionyuennass wHGOpPMAIUS CTAHOBUTCS JOCTYITHOH YyKe IO
MPOMBIIITICHHOMY TTpoTokoxy Modbus.

8. MEPBBIN 3ANYCK

Jis mepBoro 3arycka ajantepa HeoOX0auMO:

1) TIpomsBectnn HacTpoiiky Modbus mopra ¢ HOMOIIBIO
KOH(pUTYypaIMOHHBIX KJIFOUeH (CM. I.5), T.. BBICTaBHUTh
aznpec agantepa B Modbus-ceTu 1 CKOPOCTh JIaHHBIX;

2) TlpomsBecTd TOAKIIOYCHHE B COOTBETCTBHU C IL6.
CxeMa IOIKITIOUEHHS COJIEPKHUTCS B TIPUIIOKEHIH;

3) Tonkmounts amantep k IIK depe3 mpeobpasoBarenn
unaTepdeiicoB RS232/RS485;

4) TlogxirounThes IporpaMMoii orpoca Modbus ycTpoiicTs

(manpumep, Modbus Poll mmm np.);
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5)

6)

7)

8)

HacrtpauBaem BTOpo#i mopT (OPT OOMEHAa CUETYHKOB)
peructp 3, a TaKKe KOJIHIECTBO OIPAIINBAEMBIX
CYETYHKOB — peructp 4 (cm. m.4.1 tadi.1);

HactpamBaem xapty 3ampocoB mo aapecam 0x0105-
0x017F, 3anuceIBast Tya HOMEpa 3arpoCcoOB U3 TaOJIHIIBI
3. Cnemyer yuuThIBaTh, uTO eciau mo azapecy ADDR
3amnucaH 3ampoc, MO KOTOPOMY JaHHBIX oxkupaercs N
PEerucTpoB, TO CIEAYIOIIMN 3ampoc 3alUCHIBAETCS B
ADDR+N perucrpe;

JIms kaxmoro cyeTdyMKa 3amaeM ceTeBod ampec (1o
YMOJIYaHHIO 3TO IIOCIEIHHE JABE LU(PPBI CEPHIHHOTO
HOMEpa JJIEKTPOCYETYNKA) W TMapoib; IS IIEPBOTO
cdueryrka 3ajgaerca B perucrpax 0x1101-0x1104, mns
Broporo B 0x1181-0x1184, u t.1.;

CunthiBaTh rOTOBHOCTh AAHHBIX B perucrpax 0x1100,
0x1180 wu T.n., ¥W CYUTBIBAEM TOTOBBLIE JaHHBIE

CYeTYUKOB (cM. 11.4.2, Tal0iI. 5).
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9. CBWJETEJBbCTBO O MPUEMKE

Modbus Anantep, ¢ 3aBojcKuM Ne R

TMPOBEPEH U IPU3HAH I'OJHBIM K OKCILTyaTalluH.

JlaTa n3roToBICHUS [Itamo OTK

IToamuck NI, OTBETCTBEHHBIX 32 IPUEMKY

10. TAPAHTHUHU U3I'OTOBUTEJIA

Anantep mnpenHa3HaueH Ui HENPEPBIBHONH pabOTBI H
Tpebyer B nporuecce JKCIUTyaTaluu MPOBEICHUS
npoduIaKTHIeCKuX paboT.

TapaHTUHHBINA CPOK IKCIUTyaTaIlMK anantepa 12 mec. co JaHA
BBOJIa €r0 B HKCIUTyaTaI[Mi0O TPU COONIONCHUN MOTpeOHTeIeM
YCIIOBHH OJKCIUTyaTallid, TPAHCIOPTHPOBAHUS, XpAaHCHHS U
MOHTaXa.

Anpec npennpusTUsI-U3TOTOBUTEIIS:

000 «Tpakr-ABTOoMatuka», 634055, Poccus, r. Tomck,
yi. Cozumanus 9, Ten.: (3822) 90-98-70

11. CBEJAEHUS O COAEP)KAHUN

JAPATOLHEHHBIX METAJIVIOB

Az[anTep AparonucHHbIX METAJIJIOB U CIIJIABOB HE COJICPIKUT.
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12. CBEJIEHMUSA O PEKJIAMANUAX

Pexnmamanny npeapsaBISAIOTCS TOTPEOHTETIEM MIPEAIPUATHIO-
M3TOTOBUTEIIO B CIydae OOHapYyXeHHs Ne(EeKTOB IPH YCIOBHH
COOIOICHHS TIPABWIT HKCIUTyaTaIlH B TIPeIeiax TapaHTHHHOTO
Ccpoka. Ajantep BO3BpalaeTCs NPEANPUSTUIO-U3TOTOBUTENIO B
YKOMITJICKTOBAHHOM BHJIC B YMAaKOBKE, 00ECIICYMBAIONICH €ro
COXPaHHOCTb.

TpaHcnOpTHBIE pacxomsl B ciy4ae OOOCHOBAaHHOTO
MIPEIbSBICHIS MIPETEH3UI HECeT MPEAIPUITHE-H3TOTOBUTENb.

13. CBEJIEHMHSA Ob YIIAKOBKE

Modbus Anantep, ¢ 3aBoAcKuM Ne R

yTaKoBaH TIPEATIPUATHEM-N3TOTOBUTENEM COTJIACHO
TpeOOBaHUSM, IPeSyCMOTPEHHBIMU KOHCTPYKTOPCKOI
JOKyMEHTalue.

YnakoBKy npou3Bel
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[Ipunoxxenne A — Cxema TOIKITIOYCHIS

(1a mpumepe anekrpocueranka COT-4TM)

(3T-4TM

16 18
T
RS|=|=
Sl Ke ol =N I¥s)
= ||
6 78 910

MAC301
12 3 45
S5|2|=|z
- | =+
Cemb /cmoyHUK

numanua
Modbus 24/12 B*

*HANPAXEHUE MUTAHUA ADANTEPA
B 3abucumocmu om ucnonHeHus
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ITpunoxenue b — IIpumep perucrpa 3anpocon

Ne per. 3HayeHue Onucanue

0x0105 0x0002 3anpoc BpeMeHH

0x0106 O0xFFFF Tak Kak CUMTaHHOE BpeMs 3aHUMAET 4 perucrpa, B

0x0107 O0xFFFF 9TH perucTpsl 3anucbiBaeM 3arnyiku 0XxFFFF

0x0108 OxFFFF

0x0109 0x0109 3anpoc HanpsDKEHHS, HCKIII0YaeM 00Iee HalpsDK.

0x010A O0xFFFF CunTbiBaeMble HanpshkeHus ¢pasz A, B u C

0x010B OxFFFF 3aHHMaeT 3 perucrpa

0x010C 0x0104 3anpoc aKTUBHOI MOIHOCTH, UCKITFOYaeM OOIIYIO

0x010D O0xFFFF CuunTbiBaeMble 3HaueHus 10 pazam A, B u C

0x010E OxFFFF 3aHHMAIOT 110 2 PETUCTpa (BCEro 6 perucTpoB)

0x010F OxFFFF

0x0110 OxFFFF

0x0111 OxFFFF

0x0112 0x000E 3arnpoc TemnepaTypsl

0x0113 0x0A10 3ampoc cyMMapHOil 9Hepruu oT cOpoca, HCKIIIoUaeM
aKTUBHYIO OOpPATHYIO M PEaKTHBHYIO 00paTHYIO
SHEPTHH

0x0114 O0xFFFF CunThIBa€MbI€ 3HAUEHUS AKTUBHOU MPSIMOH U

0x0115 O0xFFFF PEaKTUBHOM MPSIMOW SHEPTUH 3aHUMAIOT 110 2

0x0116 0xFFFF peructpa (Bcero 4 perucrpa)

0x0117 0x0000 Komnen 3ampocos
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ITpunoxenne B — [Ipumep peructpa naHHBIX cueTdnKa |

(B COOTBETCTBHH C TIPHIIOKEHNEM bB)

Ne per. Onucanue
0x1100 Peructp craryca cBsizu
0x1101 Anpec cuetynka
0x1102-0x1104 Iapons goctyna
0x1105 CT.-MHHYTBI, MJI.-CEKYH/IbI
0x1106 Crt.-/IeHb HEEH, MIL.-4aChl
0x1107 CT.-MecCsII, MJI.-9HCII0
0x1108 CT.-71€T0\3MMa, MJL.-TOJ
0x1109 Hampsokenue Ha ¢dasze A
0x110A Hanpsokenue Ha ¢daze B
0x110B Hamnpsoxenue Ha ¢daze C

0x110C-0x110D AKTHBHAasi MOIIIHOCTb (ha3bl A

0x110E-Ox110F AKTHBHas1 MOLIHOCTH (ha3sl B

0x1110-0x1111 AxkTiBHass MOLIHOCTH (ha3sl C

0x1112 Temmneparypa

0x1113-0x1114 CymMapHasi akTHBHAsI IpsiMast SHEPTHs
0x1115-0x1116 CyMMapHasi peakTUBHAs NPsiMasi DHEPrust

0x1117 Het manabix
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