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HacToswmin OOKYMEHT COOEpXUT KpaTKoe TEXHUYEeCcKoe onuncaHne KoHTponnepa ynpaeneHna TPK
MANOT-22, npuHUMNManbHble 3NEKTPUYECKNE CXEMbI, CXEMbl PACMOMNOXEHUS SNIEMEHTOB U APYryr0 TEXHUYECKYHO
NHdopMaLno, HeobxoaAnMyo Ans NPOBEAEHUS TEXHUYECKOro 06CnyXmMBaHUA 1 peMoHTa npubopa.

1. HasHayeHue un pyHKLUUOHasNbHbIE BO3MOXHOCTU

1.1. Kontponnep ynpaeneHusa TPK MAJNIOT-22 HIMKA 421398.003 (B gancHenwem - KY TPK) npegHasHaveH
AN ynpaeneHust Macrno- 1 TONNMBOPAasAaToOYHbIMU KONOHKamK (B ganbHenwem - TPK) ¢ gosnposkon 1 nutp, 0,1
nutpa vnn 0,01 nutpa.

1.2. KY TPK cogepxuT gBa KkaHana ans He3aBMCcMMOro O4HOBpeMEHHOro ynpasnenus asyms TPK.

1.3. KY TPK npou3Boaut ynpaBneHne OTNYyCKOM MO KOMaHAaM C KOHTPOSIbHO-KacCOBOWM MaluuHbl (B
panbHenwem - KKM).

1.4. KY TPK obecne4nBaert:

He3aBUCKMMbI BBOA U OAHOBPEMEHHYI0 MHOAMKauuo A03bl MO BCEM KaHalaMm;
OTKINK4YeHne nogayun Tonnumea nocre oTnycka 3apaHoun 4O3bl;
CHMXeHune pacxoga tonnmea B KOHLE OTNyCKa A03bl.

1.5. JononnutenbHo KY TPK obecneunBaer:

aBTomMaTn4yeckoe CyMMunpoBaHue OTnyLweHbIX 403 TONMBa NO KaXXAoMy KaHany,

XpaHeHne B NnaMATn 3Ha4YeHun AOBYyX nocneaHnx oTnyLweHbIX 403 NO KaXXOO0MY KaHany;,

OﬂepaTMBHbIVI BbIBO HAKOMJIE€HHbIX AaHHbIX Ha MHOUKATOP U UX XpaHEeHUe Npun OTKMIOYEeHHOM HanpsaXXeHun
NMATaHUA.

1.6. KY TPK npegynpexgaeT onepaTopa O BO3HWKHOBEHUW aBapUMHbLIX CUTyauui, Npou3BOAUT MOACHET
nepenutoro Tonnuea. KY TPK aBTomaTnyecku oTkMoyaeT nogady Tonnmea Npy OTCYTCTBMU CYETHBLIX MMMYNbCOB B
TeveHune 30 cex.

1.7. KY TPK BoccTaHaBnmBaeT CBOe COCTOSAHME NPU COOSAX 1 OTKIIOYEHUAX NUTAIOLLEro HaNPsKEHNS.

2. TexHUYECKUNE XapaKTEPUCTUKN

2.1. dnana3soHbl 3agaHns oo3bl:

npv gosunposke 1 1. oT 1 8o 999 n.
npw gosunpoeke 0,1 n. ot 0,1 00 999,9 n.
npu gosupoeke 0,01 n. ot 0,01 go 999,99 n.

2.2. InckpeTHOCTb 3adaHns 003bl:

npv gosuposke 1 n. 1n.
npw gosunpoeke 0,1 n. 0,1 n.
npu gosupoeke 0,01 n. 0,01 n.

2.3. Bpems xpaHeHus nHopmaummn B BbIKIKOYEHHOM COCTOAHUM
2.4. Bpems HenpepbiBHON paboTbl
2.5. MakcumanbHasa YactoTa NoCcTyMeHNs CHETHbIX UMMYNbCOB:

npu gosuposke 1 n. n 0,1 n.
npu gosuposke 0,01 n.

2.6. MakcmmarnbHbIn KOMMYTUPYEMbIN TOK:

no uenam MarHMTHOro nyckartensa u KnanaHa
no uenam nycka KOJTIOHOK

2.7. MuTaHne oCcyLLECTBNAETCA OT CETU NepeMeHHOro Toka ¢ napameTpamu:

HanpspkeHue
yacToTa

MoTpebnsiemasi Mo HOCTL, He Bonee
2.8. Ycnosusa akcnnyartayum:

Temnepartypa oKpyxaroLlen cpeabl
BNaXKHOCTb npu Temnepartype 25 °C
aTMocepHoe gaBrneHne

He orpaHn4yeHo.

He orpaHn4yeHo.

5w,
300 Iy,

1A;
30 MA.

o1 185 go 250 B;
50 +1 'y,

7 BrT.

o1 10 go 35 °C;
He 6onee 80 %;
o1 86 go 106 klMa.
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2.9. Ceasb ¢ KKM npoussoguTca no nocriegoBatensHomy uHtepdency RS-232C. [ns obmeHa gaHHbIMK
ucnonb3dyeTcsa “YHuBepcarnbHbI NPOTOKON obmeHa gaHHbIMuK...”, npegnoxeHHsin AOOT CKB BT “Uckpa”, r. CaHkT-
MeTepbypr. CkopocTb 06MeHa nporpammupyemast - 9600 6ut/c, 4800 6ut/c unn 2400 GuT/c.

3. YcTponcTBO M NpUHLMN paboThbl

3.1. MpwuHumn paboTbl KY TPK ocHOBaH Ha nogcyeTe MMnynbCoB, NMOCTyNalwLWmMx ¢ OTCHETHOMO YCTPOMCTBA
TPK. B 3aBucumoctn ot trna TPK mmnynbcbl BbipabaTtbiBaloTca ¢ guckpetHocTblo 1 umn/n., 10 umn/n. unm 100
umn/n. Tun KOMOHKM 3agaeTcsd C MNOMOLLbI MepeMblyky, YCTaHaBNMBaAeMOW Ha BXOAHOM pa3beMe Mexay
koHTaktammn S5A (TUM KONOHKN) n 56 (O6wwuin) n HacTponkon MukponepekntovaTenen. Ecnn nepembliuka
yCTaHOBMEHa Ha OAHOM MnNKn Ha obounx paszbvemax, KY TPK pabotaet B pexume 100 nmn/n., ecnu He ycTtaHoBNeHa
HW Ha ogHOM— B pexxumax 1 umn/n. unu 10 nmn/n.

Mpu pabote ¢ TPK, obopynoBaHHOW MEXaHUYECKUM OTCYETHBIM YCTPOMCTBOM, MMMYMbChl BblipabaTbiBaloTCs
npyv nomoLim repkoHa (cm. puc.1). Bo Bpems otnycka TonnuBa A03aToOp KOMOHKW NOBOPAYMBaET 3aCNOHKY W
OTKpbIBAeT MarHUTHbIN MOTOK OT MOCTOSIHHOrO MarHwuta. [epkoH cpabaTbiBaeT M 3aMblkaeT Lenb Toka Mexay
koHTakTamm 56 (06wmin) u 36 (MUTPOBLIV UMIMYIbC) BxogHoro pastema KY TPK.

B nutpoBbix TPK ¢ 3neKTpPOHHbIM OTCYETHbIM YCTPOMCTBOM LEMb TOKa NUTPOBLIX UMMYNbCOB 3aMblkaeT
TPaH3UCTOp ONTOnapbl, PacnosIOXKEHHON B OTCHETHOM yCTponcTee (CM. puc.2). Mpu aTom, ANns NpaBuibHON paboThl,
KOMNEKTop TpaH3ucTopa A0MKeH OblTb NOAKMIOYEH K KOHTaKTy 56, a amuttep Kk KoHTakTy 3b BXOAHOro pasvema KY
TPK.

B anektpoHHbIx TPK ¢ guckpetHocTblo go3mpoBaHms 100 nmn/n. cyeTHble MMMyNbChl BbipabaTbiBaloTCA B
BMAE UMMNYNbCOB BbiTeKawowero Toka (cM. puc.3). Ana ux npuema B KY TPK npegycmoTpeH crneuuwanbHbii BXoq
(BA).

MoaknioveHne ocTanbHbIX Lenen KONOHKN NpUBEAEeHO Ha pUCyHKax 4...6.
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Puc. 1. [Nodkno4eHue yenu numposbix Puc. 2. [Nodkno4eHuUe yenu numposbix Puc. 3. lNodknroveHue yenu cHemHbix
umnynbcos Kk mexaHudeckomy OY. UMMynbcos K anekmpoHHoMmy OY. umnynbcos K arnekmpoHHomy OY ¢
do3suposxoti 100 umr/s.
A de ] ———— =
A (o] 0BE 5A
1A (2A) | \ \ ¢
10 ’—L<
j . =y ) | 4A
«220 A 4A | " | \ a
: < 4 |
N é Lo é [ .
Puc. 4. NodknrovyeHue uenu MmazHUmMHo20 Puc. 5. [NodknoveHue yenu nycka KOI0HKU Puc. 6. lNodknrovyeHue yenu KHonku
ryckamers u KnarnaHa. Onsi anekmpoHHozo OY. lMyck/Cmon.

Cxewmbl nogkntoveHms KY TPK k konoHkam pasnunyHoro tuna npyveBeneHsl B nacnopTe Ha usgenuve.

3.2. KoHctpyktnBHo KY TPK coctout u3 OBYX (YHKLMOHaNbHO 3aKOHYEHHbIX Y3MOB - KOHTporfepa u
aucnnes.

MpuHUMNManbHbIE ANEeKTPUYECKne CXemMbl Y3NOB U CXEMbl PAaCMOSIOKEHUSI 3NEMEHTOB MNpUBEAEHbI B
NPUNOXEHNAX.

3.3. KonTtponnep yHuBepcanbHbin. HIMKL 5.130.009 ( ganee — kKOHTponnep ) COCTOUT 13:

YCTPOWNCTBA ranbBaHUYECKON pa3BA3KHY;

CTOPOXEBOro Tanmepa;

npeobpasoBaTenen ypoBHSA NocrenoBaTenbHOro nopra;
3HEpProHe3aBMCUMON NamMaTy;

MCTOYHUKa NMUTaHUA,

dopmuposatenen curHanos OY TOMNA3-106LM;
KOMMapaTtopa UCTOYHUKa NUTaHUA:

ceTeBoro unbTpa.
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PaboTon Bcex ycTponcTB ynpasnseT MukpokoHTponnep (DD2) no nporpamme, 3anncaHHOW BO BHYTPEHHee
M3Y mukpocxemsl.

YCTpoOnCTBa ranbBaHUYeCKON pasBsaskn (PyHKLUMOHanbHble rpynnbl #1, #2) obecneuynBaloT cornacosaHue
YpOBHeN curHanoB ynpasrneHns TPK ¢ curHanaMmu MUKPOKOHTponmepa U ux pasasky. PyHKUMOHanNbHbIE rpynmbl
OLMHAKOBbI, Kaxkaasa npegHasHaveHa ans ynpasnenunsa ogHon TPK.

Pene K1 ynpaensietr marHutHbIM nyckatenem Hacoca TPK (gna TPK ¢ MexaHM4eckMuM OTCYETHbIM
yctponcteom). lNMapannensHo K1 BknoyeHa cxema ynpaeneHust curHanom [MYCK KOJIOHKW gnst anekTpoHHbIX
oTcYé€THbIX ycTponcte (DA2, VT1). Pene K2 ynpaBngaeT knanaHoM CHWXeHUst pacxoga. [ns nogaeneHna 6pockoB
HanpshkeHns napannenbHO KOHTakTaM perne BKNoYeHbl uckporacswme uenodkn R1, C1 u R9, C2.

CtopoxeBon Tammep BbINONHeH Ha anemeHtax DD1.2 (cxema paspelwweHuns reHepauun) u DD1.3
(reHepaTop). [Mpyn BKNOYEHMM MUTAHUMA Ha BbIXOAE reHepatopa OpMMpPYeTCaS WUMNYNbC pecTapTa
MUKpOKOoHTponnepa. lNMocne 3anycka DD2 nogaé€t Ha cxemy paspelleHns UMnynbcbl anutenbHocTbio 10 Mc ©
yactoton 50 Iy, 3apspkatowme C14. Ha Bxoge 6 DD1 HanpshkeHMe OrnycKkaeTcs HUXKe MOPOroBOro 3Ha4YeHus, Ha
Bbixogae 4 DD1 dpopmupyeTca ypoBeHb normdeckon “1”, 3anpelsarowmn paboty reHepatopa. [pu npekpawieHun
MOCTYMMEHNs UMMYMbCOB Ha BXOA TavMepa B pesynbTate “3aBucaHusa” MUKpokoHTponnepa C14 paspskaeTcs, Ha
BbiBOge 4 ycTaHaBnuBaeTcs ypoBeHb “0°, reHepaTtop OpMUPYET UMNYMAbC ANUTENbHOCTLIO OKono 50 Mc u
nepesanyckaeT MUKPOKOHTPOIep.

MpeobpasoBaTtenb ypoBHS NOCreAOBaTENbHOrO nopta COCTOUT M3 OydepHbIX 3MEMEHTOB nepeaatyumka
DD1.4, DD3.3, uenu paspewenns nepegadm DD3.2, DD3.3, BbixogHoro kackaga nepegatynka VT11..VT14 nu
BXOQHOrO Kackaga npuemHuka VT5, VTS.

BxogHow kackag npeobpasyeT ypoBHu RS-232C B nornyeckune ypoBHU MUKPOKOHTpOMepa.

BbixogHon 6rnok nmeeT BXoA paspelleHns nepegayn ans obecneyeHus paboTbl HECKONMbKMX YCTPOMCTB Ha
opHom nuHum RS232C. YposeHb norndeckon “1” Ha Bbisoge 1 DD3 paspeluaeT nepeaayy, yposeHb “0” - nepesogut
BbIXOf NOpTa B COCTOSAHME BbICOKOIO MMnegaHca.

OHeproHesaBucumasa namsTb BbiNnofiHeHa Ha Mukpocxeme DD4. TNpu oTnycke A03bl B HEW COXpaHseTcs
TeKkyllee 3HadyeHuMe [03bl, a Takke crnyxebHasa nHdopmauus, Heobxoammasa ANS BOCCTAHOBMEHUSI COCTOSHUA KY
TPK npu cbosix nuTatoLwero HanpskeHns.

VICTOYHMK nuTaHusa opMUpYeT HanpsXXeHusi, Heobxoanmble ansa paboTbl y3NOB KOHTponnepa n gucnnes.
MICTOYHMK NUTaHKA BbINOMHEH Ha TpaHcdhopmaTtope TV1, umetowwem cneayolme napameTpbl:

BbIBOAbI 1-4 ceTeBOe HanpsXeHue;
BbIBOAbI 7-8 10BO0,5A;

BbiBOAbI 9-10 12B 0,08 A;

BbIBOAbI 5-6 20B 0,05 A;

VCTOYHMK NUTaHnst hOpMUPYET HaMPSXKEHNS MOCTOSIHHOMO ToKa:

12...18 B, HecTabunuanpoBaHoe AN NUTaHWUS BHELLHUX Lenen yCTPOMCTBa ranbBaHNYECKON Pa3Bsa3Ky;
10...15 B, HecTabunuampoBaHoe, A4Sl NUTaHUs NocreaoBaTeNbHOro NopTa;

muHyc 30...40 B, HecTabununsmpoBaHoe, AN NUTaHNA NHAUKATOPA;

MUHyC 5 B, cTabunumanpoBaHoe Ans nMTaHUs MUKPOCXEM;

muHyc 10...15 B, HecTabununsmpoBaHoe, AN NUTAHUSA OCTarnbHbIX LEenewn.

M HanpaxeHne nepemMeHHOro Toka anda nNnnTaHna Hakana nHgukatopa.

"eHepaTop HanpsxkeHus Hakana BbinonHeH Ha DD1.1, C8, R6 n 6ydepHom anemeHte DD3.1. Ha Bbixoge
reHepaTtopa hopmupyeTcsa nepemMeHHoe HanpsxxeHne amnnutygon 5 B yactoTton 5...6 kl'y,. Yceunutens Ha VT1...VT4
obecneunBaeT amnAnTyay BbIXOOHOro HanpsbkeHust okono 10 B n BeixogHom Tok okorno 200 mA. T. K. Hakan B
MHOMKaTOpe COBMELLEH C KaToOOM, BbIXOA reHepatopa W Lenb Hakana coefuHeHbl yepe3 koHaeHcatop C16,
obecneumnBaroLLmii pa3Bsa3Ky Lienen no NnoCTOSAHHOW COCTaBMNALEN.

dopmumpoBatenn curHanos OY TOIMA3-106LIM npeobpasyoT BbIXOAHBIE CUrHarmbl MUKPOKOHTpOMNepa B
TOKOBbIE CUrHarnbl 1 obecneynBaloT ranbBaHUYECKylo pasBasky. PopmupoBaTenu BbiNomHeHbl Ha ontonapax DA3,
DA4, tpaHauctopbl VT15...VT18 cnyxaT anga ycuneHus Toka.

KomnapaTop MCTOYHMKa nNuTaHus obecneyvvBaeT YCTOMYMBYIO paboTy MUKPOKOHTpOMepa Mpu CHUXKEHUU
NUTalOLLLEro HaNpPs>XXeHNs1 U COCTOUT u3 TpaHauctopa VT6, peanctopoB R22 n R30. Korga HanpsikeHne nutaHua no
uenn muHyc 10 B Haxoautcs Bbie MUHUMAaNbHO 4OMYCTUMOro 3HadeHus (OKono MuHyc 8 B), TpaH3MCTOpP 3aKpbIT U
He BnuaeT Ha paboTy wusgenusa. Kak TOMbKO HampsKeHWE CHWXKAHETCH HWke [AOMyCTUMOro, TPaH3MCTop
OTKpbIBAETCH, NPU 3TOM CTOPOXKEBOW Tammep BbipabaTbiBaeT curHan RESET, KoTopbi npuHyauMTenbHO 6nokmpyeT
MUKpokoHTponnep. [lpyu BocctaHoBneHun nutaHna RESET cHuMaeTcs, MUKPOKOHTPOMSep nepesanyckaeT
nporpaMmmy 1 BOCCTaHaBMMBAaET CBOE COCTOSHME.

CeteBon chunbTp coctouT 13 gpoccens L2, koHaeHcaTopa C26, Bapuctopa RU1 1 npegoxpanHutena FU1.
dunbTp 3awMaeT M3ZenuMe OT BbICOKOYACTOTHLIX WM UMMYIbCHBIX MOMEX CO CTOPOHbI CETW, a Tawkke OT
nepeHanpskeHnn. AMNNUTyga WUMNYMbCHbIX MOMEX OrpaHMYMBaETCs BapuUCTOPOM A0 BenuuuHbel 470 B wu
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dunetpyetca LC uenoykon. MNpu anutensHOM neperpyske neperopaet npefoxpaHvuTenb, OCTaBNAs WUCMpPaBHbIM
TpaHcdopmatop.

3.4. Oncnnen yHuBepcaneHbii HIMKL 5.122.002 (qanee — gucnnemn) cocTouT us;

VHAWUMPYIOLLEro 3rieMeHTa;

pernctpa AaHHbIX;

npeobpasoBaTenen ypoBHS CUrHanNoOB CErMeHTOB;
npeobpasoBaTenen ypoBHS CUrHanoB 3HaKOMECT;
KnasunaTypbl.

B kayecTBe MHOMUMPYIOLLErO 3NeMeHTa UCMOfMb3yeTCa BaKyyMHbIA JIIOMUHECLUEHTHbIM MHaukaTop (HG1).
MHankauma gnHammyeckas cO CKBaXKHOCTbO 13. HanpspkeHue Hakana nogaeTcs Ha BbiBOoAbl 27, Ha BbiBOAbI 1
nogaeTcsa HanpshxkeHne cmeleHna (okono 8 B), koHgeHcaTop C6 3aMbIKaeT Lienb NUTaHWUSA Hakana no nepeMeHHoMy
Toky. CBetogunoasl VD1 1 VD2 nHanumpytoT BbiGpaHbIin kaHan (NeBbIA Uy npasbii).

[aHHble Ha aucnnen nepeparTcs B NocrnegoBaTeNibHOM BuAe Ha BXoA peructpa gaHHelx (DD1, DD2) n
TakTMpyloTca umnynscamu casura TW. Ha Bpems nepegayn gaHHbiX nogaetca umnynsc no nuHun ALIEHUE,
OTKIIOYaloLWUA CBEYEHUE nHamKaTopa.

MpeobpasoBatenu ypOBHEW CUrHaANOB CErMEHTOB BbIMOMHEHbI Ha TpaH3ucTopax VT16..VT23 B Buge
Kntovern no cxeme ¢ obwmMmM amMnTTepoM. Bxoabl knoyen nogkntioveHbl K BbIXO4AM PEernctpa AaHHbIX, BbIXodbl - K
aHodaM mHanKaTopa.

MpeobpasoBatenu ypoBHA curHanos 3HakomecT (VT3..VT15) npenctaBnsawoT coOOM TOKOBbLIE KITHOYUM.
Bxogb! knoven nogknioveHsl k gewndpatopy (DD3, DD4) dhopmupytowwemy “6eryLiyto CTpoky”, BbIXodbl - K CETKaM
nHaukatopa. Peanctop R8 onpepenser BbixogHom Tok kmoyen, guogbl VD3, VD4 obecnedvBaioT nornHoe
3aKpbiBaHWE KNIOYEN Npu ralieHnM nHaukaTopa.

KnaBunatypa COCTOMT M3 KHOMOK, pacrofioXXeHHbIX Ha oTAenbHoW nnarte, u cxembl onpoca (VD6...VD14,
VT24, VT25). CurHanb! onpoca krnasuaTypbl NOJATCA C perncTpa AaHHbIX BO BPEMS ralleHus nHamkatopa.

3.5. Qucnnen yHuBepcanbHbii HIMKO 5.122.003 no cTtpyktype aHanoruveH gucnneto HMKO 5.122.002 u
MOMHOCTLID COBMECTUM C HMM NO BXOAHbLIM CUrHanam, pasbemMy U MpucoegnHuTenbHbIM pasmepam. OTnunyune
3aKn4yaeTcs B TOM, YTO B 9TOM YCTPOMCTBE B KA4eCTBE UHAMLMPYIOLLMX SNIEMEHTOB MCNONb3YITCA CBETOAMOOHbIE
CeMUCEerMeHTHbIe MHAMKaTopbl NoBbiweHHon apkoctn (HG1...HG13).

lMWTaHve MHOMKaTOpPOB NPOM3BOAUTCS OT HaMpshKeHUs Hakana 4epes TpaHccopmatop T1. BbixogHoe
HanpshkeHne TpaHcdopmaTtopa BbinpsaMniseTca moctom VD3 u nogaetca Ha crabunmsaTtop HanpskeHus Ha
TpaHancTope VT3. OnopHbIM HanpskeHnem ans ctabunusatopa SBASETCS HanpsbkeHue nutaHua —5 B, noatomy
BbIXOAHOE HanpsKeHne Bcerga MeHblLe OMopHOro, Yem obecneunBaeTca pexmm nHeeptopos (DD3, DD4) n kntouen
cermeHToB (VT4...VT11).

4. TexHU4eckoe 06CI1Y)KVIBaHVIe n PeMOHT

4.1. CneuymnanbHoro TexHudeckoro obcnyxumsanHmsa KY TPK He Tpebyer.
Mpn 3arpsisHeHUn Kopnyc MNpPOTUPAETCA TKAaHbK, CMOYEHHOM TEXHUYECKMM CMMPTOM WNM BOAOW C
nobaBneHnem MowLWNX cpencTs. [NpyuMmeHeHne apyrnx pacTBOpUTENEN He OOMNyCKaeTcs.

Mpwn akcnnyataumm npubopa HEOOXOOMMO CReanTb 3a COCTOSIHUEM KOHTaKTOB SM1EKTPUYECKMX pa3beMOB.
CoefuHeHus JoMmkKHbl ObITb NOTHBIMU, HE LOMKHbI Bbl3blBaTb UCKPeHUE. Mpu HEOOXOAMMOCTU, KOHTaKTbl pa3beMOB
NPOMbIBAKTCA TEXHUYECKUM CMIMPTOM, HEVUCNPABHbIE COEAUHUTENN 3aMEHSOTCS HOBBIMU.

4.2.Npun Beoge KY TPK B akcnnyataumio HeobXxoammo obpaTtuTb BHMHaHWE Ha MpPaBUITIbHOCTb €ro
noakntodenns Kk TPK n KKM.

B HekoTOpbIX cny4vasix, korga KOHTpornnep ycraHaenueaeTcs Ha genctsytowwmnx A3C ¢ nutpoBbiMu TPK,
060opyaoBaHHbIMU SNEKTPOHHBIMU OTCYETHBIMU YCTPOMCTBaMMU, HEOHXOAMMO NPOBEPUTHL MOMSIPHOCTb MOAKTHYEHNS
curHana nuTpoBbIX UMMYSbCOB.

Kabenb ceasm ¢ KKM gormkeH cOOTBETCTBOBATb TUMY NPUMEHAEMOrO KaccoBoro annapara. Cxembl kabenemn
ans Hekotopbix Tunos KKM npusegeHbl B NpUNoXeHuu.

Mocne nogknoyeHnss HeobxoAMMO MPOBECTU HacTponky u nporpammupoBaHne KY TPK un KKM B
COOTBETCTBMU C PyKOBOACTBaMM MO MX IKCMnyaTauuu.

4.3. Mpn BO3HUKHOBEHWM HeucnpaBHOCTM BO Bpemsa akcnnyataumm KY TPK Ha A3C, Heobxogumo
ybeouTtbcs, 4TO BCe Kabenu, noaxogsilumMe K YCTPOWUCTBY, WUCMpPaBHbl M Ha HEro nogaHbl BCe HeobXoaumble
HanpskeHnsa u curHansl. Ecnn KY TPK HeucnpaBeH, TO HeKOTopble BUAbl HEUCNPABHOCTEN MOXHO ONpeaenuvTb no
MX BHELLHUM NPOSIBAEHMAM (CM. Tabnuuy).



MposiBneHue pedekrta Bo3mMoxxHas HemcnpaBHOCTb
1. OTcyTCTBYET MHOMKALMSA, MPU 3TOM 1. OTcoeonHMNCs pasbemM MEXNIaTHOro CoeqMHEHNS KOHTpornepa
[03a BBOOMTCHA U OTMyCKaeTcs. n gucnnes.

2. Bbiwen u3 ctposa koHgeHcaTop C16 koHTponnepa.
3. Bblwna un3 cTposi ogHa M3 MUKPOCXEM MHAMKaTOpPA.

2. He ceeTtutCa nnu Bce Bpems 1. Bbiwen u3 cTposa TpaH3ncTop npeobpasoBartenen curHanos
noacsevynBaeTcd oguH cermeHT BO BCeX CerMeHToB Ui 3HaKOMeCT MHAUKaTopa.

3HaKoMecTax MUIM O4HO 3HAKOMECTO
uHauKaTopa.

3. VlHankaTop BbiCBEUYNBAET HEBEPHYIO 1. Bbiwna u3 cTpos ogHa U3 MUKPOCXEM MHAMKaTopa.
NHdopMaLNIO.

4. Mpun paboTe ¢ MeEXaHNYECKNM . Bbiwen n3 ctpos koHaeHcaTtop C1 cOOTBETCTBYHOLLErO KaHana.
OTCYETHBIM YCTPOMNCTBOM NOCIE OTMycKa . Bbiwno n3 ctpos pene K1 cooTBeTCTBYHOLLErO KaHana. *

003bl He OTKIMOYaeTecs nyckaTenb Hacoca.
KY TPK uHgunumpyeT aBapuio.

N —

—_

5. He oTkntouvaeTtca knanaH TPK. . Bbiwen n3 ctpos koHaeHcaTtop C2 COOTBETCTBYHOLLErO KaHana.

2. Bbiwno u3 ctpos pene K2 cootBeTcTBYOLWEro kKaHana. *

6. HeT cyeTa nmnynbCcos. 1. Beiwna u3 ctposa ontonapa DA3 cooTBeTCTBYHOLLErO KaHana.
7. HeT peakuun Ha HaxxaTue KHOMKM 1. Bbiwna u3 ctpos ontonapa DA1 cooTBETCTBYIOLLEIO KaHana.
Myck/cTon.

8. KY TPK He BoccTaHaBnvBaeTt 1. Bbiwna u3 ctpost Mukpocxema DD4 koHTponnepa.

COCTOsAHME NPU BbIKITIOYEHUN NUTAHNA.

9. KY TPK He BkntovaeTcs. 1. Bbiwen u3 cTposa ceTeBon BbIKNOYaTENb UNK Neperopen
npeaoxpaHnuTenb.
2. Bbiwen us cTpos MukpokoHTponnep DD2.

lNMpumeyaHue. * lNpu 8bixode U3 cMpPOosT ANIEKMPOMazHUMHO20 pesie Heobx00UMO MPo8eEPUMb UCMPAagHOCMb
uckpozacsuwel yernoyxu.

4.4. Ina npoeepkn KY TPK pekomeHayetca ucnonb3oaTb umutatop TPK MUANOT-U2M, gna vmmutaumm
KaccoBOro annapara MOXHO MCMOMb30BaTbh KOMMBIOTEP U CrieunanbHy MPOBEPOYHYHO NPorpaMmy.

4.5. 3a pononHuTenbHOM MHbopMauuen MOXHO obpaTnTbCa Ha npeanpusaTne U3roToBUTENb:

OOO HIMMN "CEMMNKO"

630123, r. HoBocubupck, a/s 180
Ten./dakc (383-2) 71-01-25, 65-95-86
E-mail: semico@sibnet.ru, mail@semico.ru,
http://pilot.semico.ru
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MpunoxeHue 1

KKM KY TPK 1 KY TPK 2 KY TPK N
DB-9F DB-9M DB-9M DB-9M

1 DCD

2 RXD 2 RXD =i 2 RXD === 2 RXD
3 TXD —=<l31XD — 3 TXD m=m 3 TXD
4 DTR

5 GND 5 GND — 5 GND =< 5 GND
6 DSR

7 RTS

8 CTS

Puc. 1. Cxema kabensa gns nogkntoveHms KY TPK k komnbtotepy 1 kK KKM AMC-1000, SAMSUNG ER-250RF,
SAMSUNG ER-4615RF (c ucnonb3soBaHuem nepexogHuka énoka MNTC), SKP 3102.3® ¢ 6briokom nHTepdenica
PHOWB 5.422.515 (4 nopTa, noaknioveHue K pasbémy Y).

KKM KYTPK1  KYTPK2 KY TPK N
T)-6P4C DB-9M DB-9M DB-9M
4 RXD 2 RXD =i 2 RXD k== 2 RXD
3D —<<l3TXD — 3TXD ~-— 3 TXD
2 GND 5 GND = 5 GND ==4 5 GND

Puc. 2. Cxema kabens ans nogkntodeHms KY TPK k KKM SAMSUNG ER-250RF, SAMSUNG ER-4615RF
(6e3 ncnonb3oBaHua nepexogHuka dnoka MTC).

KKM KY TPK 1 KY TPK 2 KY TPK'N
DB-9M DB-9M DB-9M DB-9M

1 DCD

2 RXD 2 RXD == 2 RXD === 2 RXD
3 TXD ><3TXD 3 TXD === 3 TXD
4 DTR

5 GND 5 GND = 5 GND === 5 GND
6 DSR

7 RTS

8 CTS j

Puc. 3. Cxema kabensa gns nogkntoveHmsa KY TPK k KKM OKP 3102.3® ¢ 6nokom uHtepgenca POVB 5.422.533
(2 nopTa, noaknoyeHne Kk pasbemy NIBM).

KKM KY TPK 1 KY TPK 2 KY TPK N
T)-6P4C DB-9M DB-9M DB-9M
4 RXD 2 RXD jeeet 2 RXD === 2 RXD
3 TXD =<5 XD — 3 TXD Reml 3 TXD

5 GND 5 GND =t 5 GND === 5 GND

Puc. 4. Cxema kabens ans nogkntoveHms KY TPK k KKM 3JIBEC-MUKPO-o®.

< g

2345

Puc. 5. Hymepauus koHTakToB Bunku TJ-6P4C.
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MpunoxeHue 2

Al

A2

HIKO 421398.003 33
XP1
Lenb
[ 55
K 26
M 2A
Knana+x 1A
Hyne 4A
Jm 36
IMyck/Cmon |46
TK 5A
TX- 3A
XP2
Lensb
obw. 56
K 26
M 2A
Knana+x 1A
Hyne 4A
Jm 36
IMyck/Cmon |46
TK 5A
TX- 3A
XS1
Lenb
RxD
TxD 3
GND

"5B-1"
"2B-1"
"2A-1"
"1A-1"
"4A-1"
"3B-1"
"4B-1"
"5A-1"

"5B-2"
"2B-2"
"2A-2"
"1A-2"
"4A-2"
"38-2"
"4B-2"
"5A-2"

TX1"
“TX2"

"RxD"
“TxD"
"GND"

XP1

"920-0" @

XS1

"1B-1" @—
l S1

XP3

Nos. HaumeHosaHue Kon MpumeyvaHue
0603H.
Al Konmponnep yHusepcarsbHbili
HIK4 5.130.009-01 1
A2 [ucrined yHusepcarsbHbIl
HIK4 5.122.002 1 HIK4 5.122.003
S1 Beoiknroyamerns cemegoti SWR-45 1
XP1, XP2 Burnka Pl110-11-3 2
XP3 Bunka cemesasi
XS1 Poszemka DB-9F 1
HIMKAO 421398.003 33
3 04-2003 U1 22.10.03 Tlum. Macca Macwma6b
Wam) [Tlucm Ne dokym. Modn. |Hdama
Paspat. KY TPK MAJ10T-22.
lpos.
T. KoHmp. Jlucm I Jlucmoe 1
H. koHmp. HI1r CEMUKO
Yme.
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MpunoxeHue 3

HIKA 5.130.009 33 oar
| 2 f 1 2 3 h 5 6 7 s
bp2 7 2
% s VD8 VD9 voro |/ vo13 vo14 |/ vo15 vo1e \/ V017 |/|rs7
108 # < meu < 2 4 “
! 24 po.o P10 F24— lve = 1
‘ 2 38 po.1 P11 |22 N2 ]
6 37| o s o N8
Po.2 S e 58
DD3.4
VAT ‘ £ 1 po.3 P13 |~
= =1 po.4 P14 B 1 R35
10 ] gt P15 |82 7o 10 1
i 3 72
VT3 ‘ P0.6 P16 2
1R15 5 a2 s 2
N — o : Po.7 p1.7 |2
7 b 1 R36 XP1
‘ S o|RST ALE 1% R16 2 o 3
”m | _L—”o DEVA PVE P HLM‘L’ I g
V15 R29
- - 7 X} ”_u
" 2
P2.0 P3.0 H DD4 21 4 ™
7|1R14 ‘ NN e P /| |
581 5‘ 1VT4 1R16 1 o Pt i 72t 2N vort z__incs | Ram | solz—24 s 5 m
10 , f——= P22 P32 25 TX1 58 9
‘ A —~1 } P P ot — — 1 6 LED2
=7 : e : - 4o e
1R6 y 1vor T2 ; o bt P34 L 1 7 1
wr | 1R3 ‘ P25 P35 —
<1 4
T I, K2 /N 1v03 3 p Kicad P36 ) 1 8 72
. P2.7 P37 veor, 0 10 LEDT
e R |- .08 ‘ GND _T—
o o 1R10 1 Bat vee
s | 3 4 Ba2 GND 58
Bt 58 3 58
_||:||_ 408 11 408
—=C10 Hakan Hakan
—c7 L1
cr2 . 108 L9 108
” 14 O6w.
58 I
RxD
R1 =
TxXD
R2
— GND
=T
R3
=3
VD5
A
s (e
SA3
VD18..VD25
6 2 o - e NI
Vo6 27 2 15 1 N
s 2 3 P N [l
N 2 4 13 N
20 5 12 NI 1
R5 2 s i1 1 N
[ ~1 R12 27 7 10 N [l
J—cs 2 s B N
%E] 1
DD1.1 DD3.1
el &rT 1 c16
C;o 5 +| Hakan 1. Bb1godsi 7 DD1, DD3 K uenu -5 B.
9 I 2. Bbigods! 14 DD1,DD3 K 0bwed yenu.
VT4 HIKA 5.130.009 33
3 oo | 21040 I N
; 2 T T I
B 5 108 — Kormponnep
_]_ce T c11 oo YHueepcanbHbIU.
7. rone Teom 1 | Teemosz
H. xoump. HI1r CEMUKO
Vi
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HIMKA4 5.130.009 33

BapuaHmbi ucrionnHeHuu rpusedeHbl 8 mabriuye.

HaumeHosaHue

O6o03Ha4YeHue lMpumeyaHue
usdenusi

HIKA 5.130.009-01 | KY TPKTINIIOT-22 | He ycmaHaenusams SA2
HIK[.421398.003
rigy rinrior-52
HI1K/[.421398.010

HIK 5.130.009-02 | KY TPK MnrioT-41 | He ycm. DA3, DA4, R38...R45,
HIK/.421398.004 SA2, VT15...VT18.

He ycm. epynny #2, kpome

ray nuinoT-51 DA2, R2, R7, R11, R13,
HIKO.421398.009 | R15, VT1, VI3

HIKA 5.130.009-03 | rigy rnuioT-61 He ycm. DA2...DA4, R1, R2,
HIK/.421398.014 R8, R38...R45, VT15...VT18.

(0ns Hegpmebas)

Bmecmo R2 u mexdy ebis.

1u 2 DA2 ycm. nepembiyKU.

B epynne #1 He ycm. DA2, R2,
R6, R7, R11, VD1, VT1, VT2,
eavecmo R6 ycm. nepemMbiyKy.
He ycm. epynny #2, kpome C1,
K1, R1, R3, R13, R15, VT1,
eavecmo R6 ycm. nepemMbiyKy.

R40

Cows JTX1
X1 L
] VT15 -~
Y=
2 6 4
VT17
R42 R44:§
—=>=
-10B — A
R41
Coas _ P,
X2 B9
] VT16 -
Y=
2 6 4
VT18
R43 R45:§
-10B —
Jluem
3 03-2003 Y1 |21.04.03 HIK/4 5.130.009 33

IZE1A

Jlucm

Ne dokym.

lodn.

LHama
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MpunoxeHue 4

oggg;_'. HaumeHoeaHue Kon| [IpumeyaHue
BA1 [Mbe30380HOK 3[1-1 1
BQ1 PesoHamop keapuesbit 20 MIy, 1
C26 KoHdeHcamop K73-17-630 B-0,022 mk®+-10 %| 1
KoHOeHcamopbl
C1,C2 K50-35-35 B-220 mk®+-20 % 2
C3 K50-35-25 B-1000 mk®+-20 % 1
Cc4 K10-176-H90-0,1 mx®-50 B 1
C5 K50-35-35 B-220 mk®+-20 % 1
C6 K10-176-H90-0,1 mk®-50 B 1
c7 K2-M47-33 n®+-10 % 1
C8 K[2-M1500-1500 n®+-10 % 1
C9 K10-176-H90-0,1 mk®-50 B 1
C10 KO2-M47-33 n®+-10 % 1
c11 K50-35-16 B-22 mk®+-20 % 1
C12..C14 | K10-176-H90-0,1 mk®-50 B 3
C16 K50-35-100 B-47 mk®+-20 % 1
C17..C24 | K10-176-H90-0,1 mk®-50 B 8
C15 K50-35-16 B-22 mk®+-20 % 1
MukpocxeMbi
DA1 KP1162EH5A 1
DA2..DA4 | Onmonapa 4N35 3
DD1 K561T/11 1
DD2 AT89C52-20PC 1
DD3 K561J1H2 1
DD4 FM25040-P 1
HIKL 5.130.009 133
3 03-2003 1 21.04.03 Jlum. Macca Macwmab
Vsézpz::m Ne dokym. Moon. |Hdama Konmponnep v
Fpos. YHUeepcasbHbIU.
T. KoHmp. Suem 1 | Jlucmos 4
F;KOHmp- HIrn CEMUKO
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los.
0603H. HaumeHoeaHue [Kon) [lpumeyaHue
FU1 Bcmaeka nnaskasi Bl11-2-0,25 A 1
L1 Lpoccenb AMNM-1,2-3 mMklH+-10 % 1
L2 Hpoccenb [©-0,4-2T 1
Pe3ucmopsbi C2-23
R1 0,125-5,6 kOM+-10 % 1
R2 0,25-820 Om+-10 % 1
R3 0,125-5,6 kOM+-10 % 1
R4 0,125-100 kOm+-10 % 1
R5 0,125-5,6 kOM+-10 % 1
R6 0,125-100 kOm+-10 % 1
R7 0,25-560 Om+-10 % 1
R8 0,125-100 kOm+-10 % 1
R9..R13 | 0,125-5,6 KOM+-10 % 5
R14 0,125-1 MOm+-10 % 1
R15, R16 | 0,125-5,6 kKOM+-10 % 2
R17 0,125-24 kOm+-10 % 1
R20 0,125-5,6 kOM+-10 % 1
R21, R22 | 0,125-24 kOM+-10 % 2
R23, R24 | 0,125-5,6 kOm+-10 % 2
R25 0,25-820 Om+-10 % 1
R26...R28 | 0,125-5,6 kOm+-10 % 3
R29, R30 | 0,125-24 kOm+-10 % 2
R31, R32 | 0,125-100 kOm+-10 % 2
R33, R34 | 0,25-560 Om+-10 % 2
R35...R39 | 0,125-5,6 kOm+-10 % 5
R40, R41 | 0,25-820 Om+-10 % 2
R42..R45 | 0,125-100 kKOMm+-10 % 4
SA1 lNepeknoyamerns BM1-4 1
SA2 lNepeknroyamens 49-1 1
SA3 lNepeknoyamens BM1-4 1
RU1 Bapucmop 14D471K 1
TV1 TpaHcghopmamop TI1214-34 1
Jlucm|
3 03-2003 4 | 21.04.03 HIKA 5.130.009 1193 2
Wam| fluem|  Ne dokym. Moodn. |Hdama
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lMos.

|K on

0603H. HaumeHogaHue lNpumeyaHue
VD1 Mocm ebinpsamumernsHbit DB107 (KL407A) | 1
vD2 | Quod 1N4007 1
VD3 Mocm ebinpsamumensHbit DB107 (KLI407A) 1
vD4 | Quod 1N4007 1
VD5...VD11| [Juoo 1N4148 (K[5226) 7
VD13...VD2% [Juo0 1N4148 (K[5225) 13
TpaH3ucmopsbi
VT1 BC337-25 (KT503r) 1
VT2, VT3 | BC327-25 (KT502r) 2
VT4..VT7 | BC337-25 (KT503') 4
VT8 BC327-25 (KT502r) 1
VT10, VT11| BC337-25 (KT503I) 2
VT12, VT13| BC327-25 (KT502I) 2
VT14 BC337-25 (KT503r) 1
VT15, VT16| BC327-25 (KT502I) 2
VT17, VT18| BC337-25 (KT503I) 2
XP1 Bunka IDCC-14MS 1
#1..#2 Ycmpoucmeo 2anbeaHu4yeckol pa3esizku | 2
C1,C2 | KoHOeHcamop K73-17-630 B-0,022 mk®+-10 V62
DA1...DA3 | Onmonapa 4N35 3
K1, K2 Pene snekmpomazHumHoe BS-115¢ 2
Pe3ucmopsbi C2-23

R1 0,25-820 Om+-10 % 1
R2 0,125-100 kOm+-10 % 1

R3, R4 |0,25-820 Om+-10 % 2 1560 Om 0ns ucr. 03
R5 0,125-100 kOm+-10 % 1
R6 0,125-5,6 kOm+-10 % 1

03-2003 1

21.04.03

U3am.| STucm

Ne dokym.

Modn. |Hama

HI1KA 5.130.009 133

Jlucm
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lMos.
0603H.

HaumeHoB8aHue

Kon

lpumeyvaHue

R7

0,125-100 kOm+-10 %

R8

0,25-820 Om+-10 %

R9

0,25-820 Om+-10 %

R10..R12

0,25-820 Om+-10 %

R13, R14

0,125-5,6 KOm+-10 %

R15, R16

0,25-1,5 kOM+-10 %

R17

0,125-100 kOm+-10 %

2 (NN W| ]

VD1...VD3

[uod 1N4148 (K[15225)

TpaH3ucmopsbl

VT1

BC337-25 (KT503r)

VT2, VT3

BC327-25 (KT502r)

3 03-2003 1

21.04.03

U3am.| STucm

Ne dokym.

Modn. |Hama

HI1K4 5.130.009 1133

Jlucm
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MpunoxeHue 5
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HIMKM 5.130.009. KoHTponnep yHuBepcanbHbii. CxemMa pacnosioXeHUs 3neMeHTOB.
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MpunoxeHue 6

HIKA 5.122.002 33

Xs1
a 2 '
™ 4 2
m 5 a
T 7 4
T2 8 5
LED1 10 s
LED2 6 7

-408
1 -40B
Hakan 12 Hewan
58 13
-58
06w, 14

DD1

RG=

w NS o

RG=

©w NS o

DC

VT3

VT4

< <

2 2 2
‘ SRR

vT10

1

N
Nz

vT11

vT12

VT13

R T

VT14

VT15

VT16

vT17

vT18

vT19

VT20

vT21

vT22

H

Ne

Pl Pl Bl

E

NE
N2

NS
NE

N
Nz

S

-408

At
VD6
v p ([
"
Vo7
S 2 ey
VD8
18 3
408 D3
ce
2 VD9
B 4
4%'—9—0744
.
» VD5 VD10
7 los
i R38 VD11
1 4%'_9_.79 S s
HG1 VD12
s 16 | o
12 7
el - R45  Haxan
== 13* 13
s ol
| o ()
P
s 7],
g
o 2
8 4 2 H
M)
1 s
P ot
L
G1

00909009
SV SHREN

Q
&

000
SRR

G13

1. st ucronwenus HIKL 5.122.002-01 anemenmel R1...R4, VD1, VD2,
VT, VT2 ve ycmanaenueame.

HIKA 5.122.002 33

7

03200341 21,040 .

. Jocm e G0y Tioon. =

Macca Macumat

Paspas.

Aucnnei

pos.

YHugepcasbHbIU.

T.onmp

Tuem

|

H.coump.

Ve,

HIMn CEMUKO




MpunoxeHue 7

lMos.
0603H.

HaumeHoBaHuUe

Kon| [lpumevyaHue

A1

Knasuamypa HINK/A 5.121.006

c1

KoHOoeHcamop K50-35-63 B-22 mk®+-20 %

C2..C5

KoHoeHcamop K10-176-H90-0,1 mk®-50 B

Ccé6

KoHoeHcamomp K50-35-16 B-22 mk®+-20 %

DD1, DD2

Mukpocxema K6611P2

DD3, DD4

Mukpocxema K655U1/[]7

HG1

UHOukamop UJIL|2-12/8]1-P

[ NN N[

Pe3ucmopsbi C2-23

R1, R2

0,25-820 Om+-10 %

R3..R7

0,125-5,6 kOM+-10 %

R8

0,25-820 Om+-10 %

A

R9...R21

0,125-56 kKOm+-10 %

R
w

R22...R29

0,125-5,6 kOM+-10 %

R30...R38

0,125-56 kKOm+-10 %

R39, R40

0,125-5,6 kOM+-10 %

R41...R44

0,125-24 kOm+-10 %

R45

0,5-27 Om+-10 %

VD1, VD2

Ceemoouod AJ1307A

VD3, VD4

[luod 1N4148 (K[15225)

VD5

CmabunumpoH KC212A

VD6...VD14

[luod 1N4148 (K[15225)

O 2| N[ AN[N]|O|

VT1..VT23

TpaH3aucmop 2N5401

N
w

VT24, VT25

TpaH3ucmop BC337-25 (KT503r)

N

XP1

Posemka IDC14-F

1

HIKA 5.122.002 193

1 03-2003 1

21.04.03

U3m| Jlucm

Ne dokym.

lodn. |Hama

Pas3pab.

Aucnned

lpos.

YHU8epcasibHbIL.

T. KOHMP.

Jlum. Macca

Macwmab
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