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K Moayns neHTpaiibHOTO mporieccopuoro yerpoiictea CPU-20A

Hacrosiee pykoBoAcTBO 10 3Kcmutyaramwu (PD) mpenna3znadeHo st 03HaKOMIICHUS UL,
AKCIUTYaTHPYIOITUX MOJTYJIb IIEHTPATLHOTO TipoiieccopHoro yctporictea CPU-20A, B nansHelinem
— MOJIyJIb, C YCTPOHCTBOM M IMPUHIUIIOM paOOThl, OCHOBHBIMHU ITpaBHIJIaMHU dKCIUTyaTallMu, o0Cy-
JKUBAHUS U TPAHCTIOPTUPOBAHUS MOTyJIst. J{71s1 O0JIee TOJTHOTO MpeACTaBIeHUS O paboTe MOIYJIS, B
PD mpuBenenHa cTpyKTypHas cxema, ee OTMCaHue U TOKOJIEBKH Pa3heMOB.

K pabote ¢ MoysieM A0IyCKarOTCS JINTIA, H3YYUBIITHE HACTOSIINN JOKYMEHT H COOTBETCT-
BCHHO aTTCCTOBAHHBIC.

Bce paboTsl B miporiecce 3KCIuTyaTaiui MOAYJIsl TPOU3BOAUTH C MPUMEHEHHEM MEP 3aIUThI
OT CTaTHYeCKOTO 3JeKTprudecTBa. [Ipn paboTe ¢ MoIyIeM He JIOMyCKatOTCS yAaphl, MEXaHHUECKHE
MTOBPEKICHHUS, IPUIIOKEHHUE OOJIBIITNX YCUIIUI NPU CTHIKOBKE pa3bheMOB.
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K Moayns neHTpaiibHOTO mporieccopuoro yerpoiictea CPU-20A

1. OIIMCAHHUE U PABOTA

1.1. Ha3nauenme

[TonHoe HanMeHoBaHUE MOYIsl: Moy Ib EHTPATBbHOT0 MPOIECCOPHOIO YCTPOiicTBA
CPU-20A, AJIT'B.426469.026.

Monyne mpenHazHaueH A7 paboThI B COCTaBe KOHTPOIIEPOB TEXHOIOTUUECKOTO 000PYI0-
Banus cepun «IK-2000» B kauecTBe ycTpoicTBa ynpaBieHusi. MoTyllb OCYIIIECTBIISIET:
mpreM UH(pOpMAIK OT aHATIOTOBBIX U U POBEIX Moaynelt YCO;
00paboTKy MmoTyueHHOM HH(pOpMAIIUK IO 33JaHHBIM aJITOPUTMAaM;
(hopMHupoBaHHE KOMaH/, YIIPaBISONIX MoaysMu Y CO;

MpHeM U Tiepeiady HHGOpMAIUH 110 TTocTe0BaTEIHHBIM KaHaTaM CBSI3H.
PaGoune ycinoBus sKCIUTyaTalli MOIYJISL:

. TeMmrmepaTypa okpyskaroiero Bozayxa ot — 0 go +60 C;
. OTHOCHUTEIbHAS BIAXKHOCTB BO3/lyXa 95% npu temneparype +25 C;
° atMocdepHoe napnenne oT 84 1o 107 xIla.

1.2. TexHu4eckHe XapaKTepHUCTUKH MOTYJIS
Texandeckne XapakKTEPUCTHKNA MOIYJISl TPUBEICHBI B Ta0IuUIIE 1.

Tab6muma 1.
HanvenoBaHue mapamerpa 3HaveHHe MapaMeTpa
Tun yctpoiictBa ynpasnenust moayisi (PC-104) 1COP-6070

KomnmdecTBo ypoBHe# npephiBaHus 8

RS-232 (RS-485) — 2 kanaJaa

USB -2 kanaxa

ETHERNET -1 kanaa

Buaeo VGA - 1 kanaa

HNurepdelicuble KaHATBI "
pd Bxoa PC coBMecTHMOI KJIaBHAa-

Typbl - 1 KaHaa

Bxona rpaguueckoro MaHuImyJisi-
TOpa THIA «MBIIb)» - 1 KaHaJ

KomngecTBO ceMHCErMEHTHBIX HHIAUKATOPOB 0T06pa-

1
YKeHHUs HHPOpMaITHH
KomnuecTBO ampecyeMbIX MOy Ieli CBSI3U ¢ 00BEKTOM 12
KonudecTBO cCUTHATIOB KOHTPOJISI COCTOSTHUSI BHEIITHEH 1;24 B,5mMA
aKKyMYJISITOpHO# OGaTtapen I'aasB. m3oaup. 2500V
1; 10 MA max

KommaecTBO MHUIIMATHBHBIX BXOJIHBIX CHTHAIIOB

I'anbB. w3omp. 2500V
["aGapuTHBIE pa3Mepsl MOAYIIS, MM 290x113x90
Macca moayns, Kr, He Oolee 0,7
CucteMHBIIH HHTEpDEiic IK-2000

1.3. CocTaB moay.Jist

1.3.1 BremHwui# BUA U Ta0apUTHO - YCTAHOBOYHBIE pa3Mephbl MOMYIIS TPUBE/IEHBI B TIPH-
noxxeHn® 1. MoIysTb COCTOHT M3 ABYX YacTeli: MOAy s BeraucauTeasHoro popmata PC-104 mobo-
ro npousBoautens, namee PC-104 u muarel conmpsbkenust PC-104 ¢ kontpomnepom «IK-2000y,
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[ Moayns HeHTpansEHOro mponeccoproro yerpoicrsa CPU-20A

nanee tuiatra CPU-20A. Kpome Toro, Moayiab MOXeT ObITh YKOMITJIEKTOBAH TPEMsI CETEBBIMHU MO-
nynsiMmu Beicokoro ObicTposeiicTust C-20A, nanee moaynbs C-20A. Ceszp mnatel CPU-20A ¢ PC-
104 u ¢ momynsimu C-20A ocymectrisietcst uepe3 coequantenn XS1 (PC104-60), XS2 (PC104-
40). Ha mnate CPU-20A mpeaycMOTpeHBI MecTa JIISl yCTAaHOBKH MpeoOpa3oBaTelnieii nHTepdeiicon
CIM, obpa3yrormmx uaTepdeiicet RS-232 u wim RS485. TlogkmoueHne BHEIMTHUX YCTPOUCTB, pa-
6oraronux B crangaprax RS232 u RS485, a takke nmojakitoueHre K UCTOYHMKAM psijia JOTOJIHU-
TEJIHBIX CUTHAJIOB MOJYJISI, OCYIIECTBISIETCS 4epe3 Kadelb, 3aKaHYHMBAIOIIHIICS COCTMHUTEIEM
PC50 (X1)
Konctpykiust Moty ist mpetycMaTpuBaeT ero ycTaHoBKY B kapkac cepuu CC-20 (pa3zpaboTtka
3A0 «DMuKoH») HA BTOpOE TIaTo-MecTo. Kpemnenue ocymecTBIsieTCsl YeThIPbMSI BHHTAMU.
Paznem XP2 (cepust DIN41612) oGecrieunBaeT moAKIIOYEHUE MOTYJIsE K KOHTpoJuiepy «IK-
2000».
Ha nmumieBo# T1aHKe MOIYJISI PACTIONIOKEHBI CIISTYIOIITHE AIEMEHTHI:
e T1ymOnep “JOB / DEBUG” mist mepexmouerust Moayist u3 pexuma «PABOTA» B
pexum «OTIIAJIKA»;
e cBeroauoa “RUN” («BBITTOJIHEHHMEY);
CEeMHCETMEHTHBIN WHAMKATOP JUIS BBIBOJIA PE3YJIHTATOB CAMOJIAATHOCTHKH ¥ HH(OP-
Marve, peycMaTpuBaeMoi TPHUKIITHBIMA TTPOTpAMMaMH;
kHomka “RESET” («CBPOC, ITEPE3AI'PY3KAY);
pazveM «VGAY ans nojkimoueHus: BuaeomMonuropa tuna VGA;
paszsembl «USBy jiist IoIKITIOUeHUST YCTPOHCTB mMerormmx uaTepdetic USB;
pazvem «KBD» g noaxmouenus PC - coBMecTHMOit KaBHaTyphl;
pazseM «MOUSEy, st moakimtoueHnst rpaduaeckoro MaHUITYJISITOpa THTIA «MBITITBY;
pazsem ETHERNET nns noaxmoueHus MOy sl K JJOKAJIbHOM CEeTH;
IIECTh PE3EPBHBIX MECT LTSI YCTAHOBKH HHTEPPEHCHBIX pazbeMoB Moyiei C-20A;
®  CBETOJMOJHBIC WHIUKATOPHI COCTOSIHUS TOCIEOBATEIbHBIX WHTEp(eicoB oOpa3o-
BaaabIx PC-104 (T1, R1, T2, R2) u mogynem C-20A (TA, RA, TB, RB).

1.4. YcrpoiicTBo 1 paboTa MoayJis

1.4.1 Onucanue u paboma cocmagHvix 4acmeii Mo0yJA
PaGota momy:nst onipeensieTcsl ero Ha3HAUEHUEM — YIIpaBJIieHHE TEXHOJIOTHYECKUM KOHTPOJI-
nepom «IK-2000» mMuxpomporeccopabiM ycTpoiicTBoM PC-104, coBMECTUMBIM IO amapaTHO-
MIpOrpaMMHBIM cpecTBaM ¢ KommbioTepamu Tuna IBM PC. ApxutektypHo, koHTpomnep «IK-
2000» mpencraBnsgeT coOoii mepudepruitHoe yCTpORCTBO, MOAKIIOYeHHOE K cucTeMHOo# muHe PC-
104, T.e. k ISA mune. B nmpunoxxenuu 2 nmpuBegeHa QyHKIIMOHATbHAS CXeMa MOIYJIS.
Monyb COIEpKUT ClIeYIONIHE OCHOBHBIE YCTPOHCTRA!
e (opmuposarens curaanoB (EPM7064S);
e Oydepubie GpopmMupoBaTeNnu MUH agpeca, TaHHBIX U CUTHAIOB OoOpallieHus K MOJIy-
TISIM;
KOHTpOJUIEp TpepbIiBaHus U OJ0K mepekiouaTteneit SW1;
PETUCTp COCTOSIHUS U OJIOK Tepekimouateneld SW2;
pEeTUCTp UHIUKAIINH;
e cxeMy cOpoca;
e cxeMmy ¢opmupoBaHus curHaia BINH;
e (opmupoBaTeNb CUTHATIOB MOCJEI0BaTEIbHBIX HHTEP(ErcoB.
OCHOBHBIM YCTPOMCTBOM MOJIYJIsI, 00ECTIEUUBAIOIINM COBMECTUMOCTh [SA MHHBI € cCHCTEM-
HOM MarucTpaibio KoHTposuiepa «9K-2000», snsercs ¢opMHpOBaTEh CHTHAIOB, BHITOTHEHHBIHA
Ha 6a3e MHUKpOCXeMBbI TporpamMmupyeMoit orudeckoit Marpuiisi EPM7064S (IIJIM). ITJIM co-
TIEPIKUT:

e emudparopsl aapecoB IaMsITH, MMOPTOB BBOJA-BBIBOJA MOJIyJel KOHTpOJIIepa
«OK-2000»;
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e (opmuposaTens curHAIOB BRIOOpKH MoayIeit DS1...DS12 korTpoiepa
«OK-2000x;
e (opmupoBaTENIb CHTHAIOB YIIPABIISIOMUX PaO0TOH MOTYIISI.

B xoncrpykTuB koHTposuiepa «9K-2000» mMoxer 6bITh ycTaHoBieHo 0 11 moxyneit VCO.
Anpecnoe npoctpancTBo Moayiieit YCO otpaxeno Ha anpeca mamst PC-104. O6beM mamsiTu,
KOTOPBI MOeT 3aHuMaTh Kax b Moaysb YCO - 16 Ko6aiit. bazossiii agpec — DO000OH. O6pa-
menne K moayssiMm Y CO KOHTpoJiepa Mponu3BOAUTHCS B J1Ba dTamna. [lepBerii stam - opmupona-
HUe cuTHaja oopamenus k moaymo YCO, DS1... DS12. Bropoii starm — wHpOpMAITMOHHEIH 00-
meH Mexay PC-104 u perucrpamu moayinst Y CO. MHpopManmoHHBIH 0OMEH OCYIIECTBIISIETCS KO-
MaHJiaMH 00paIlieHus! K TaMsITH.

dopmMupoBaTeNlh CUTHAIOB BEIOOPKH BHITIONHEH Ha 0a3e perucTpa u aemmdpaTopa KOI0BhIX
KOMOWHAITHH, 3aTCHIBAEMBIX B PETUCTP. 3alUCh B PETUCTP KOJOBBIX KOMOWHAIIHN TPOU3BOIUTCS
KOMaHIaMH 0OpalreHus K mopTy BBOAa-BbIBOIa 10 ajpecy 302H.

CootserctBue curnaigoB DS1... DS12 k010BsIM KOMOWHAIIMSIM TTPHBOAUTCS B TaOIHIIE 2.

Tabmumna 2
Cur=ajanl KoxoBas xomOnHanus
DS p7 | D6 | D5 | D4 | D3 | D2 | D1 DO
DS1 “0” X X X 0 0 0 0 0
DS2 “0” X X X 0 0 0 0 1
DS3 “0” X X X 0 0 0 1 0
DS4 “0” X X X 0 0 0 1 1
DS5 “0” X X X 0 0 1 0 0
DS6 “0” X X X 0 0 1 0 1
DS7 “0” X X X 0 0 1 1 0
DS8 “0” X X X 0 0 1 1 1
DS9 “0” X X X 0 1 0 0 0
DS10 “0” X X X 0 1 0 0 1
DS11 “0” X X X 0 1 0 1 0
DS12 “0” X X X 0 1 0 1 1
Cusate DS | X X X 1 X X X X

X - 0e3paznTuvYHOe COCTOSIHHE.

Monyne conepxut OydepHbie hopMUpoBaTeny MIUHBI ajJpeca U MUHBI JaHHBIX. BydepHbIit
(dhopMupoBaTenh NIMHBI apeca COrIacoBBIBAET MO HAarpyske MmMuHy aapeca ISA u muny agpeca ma-
ructpaiu koutpoepa «9K-2000y.

Bydepnrpie dopMupoBarenu MUHBI JAaHHBIX (POPMUPYIOT ABE IMIUHBI: IIMHY NAaHHBIX KOH-
tposuiepa «9K-2000» u mmHy maHHBIX Moxyns. BydepHsili hopMupoBarens MUHBI JaHHBIX KOH-
tposuiepa «9K-2000» ctpobupyetces nemmdparopom anpecoB mnamstu, curaan CSP3. Bydepnsiii
(dbopMupoBaTens MUHBI JAaHHBIX MOMAYJS CTpOOUpYyeTcs IemudparopoM aapecoB MOPTOB BBOJA-
BbIBOJIa, CSP2, B cBsi3W ¢ TeM, BHYTpPEHHHE YCTPOMCTBA MOJYJIsSl: KOHTPOJUIEp MpEephIBaHUS, pe-
TUCTpP COCTOSTHUS, PETUCTP UHIAUKAIINH, aIPECYIOTCS KaK MOPTHI BBOIA-BBIBOIA.

KonTpomnep npepriBanusi, HeOOXOAUMBIN sl oOecrieueHrs BOCEMHU (PU3UYECKUX YpOBHEH
npepbiBanus B «9K-2000», T.k. apxutektypa PC-104 He mM0o3BOJISIET 3TOTO clieNaTh, BHITOTHEH HA
6aze mMukpocxeMbl 8259A. Bxonbl curHanoB npepsiBanus Mukpocxembl 8259A IR1...IR8 BriBe-
neHsl Ha cucteMHyto muHy «9K-2000». Curnan npepoiBanus INT, dopMupyemsbiit MEKpocxeMoi
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8259A, ¢ nomokio 6110kKa nepekovareneit SW1 kommyTupyercst Ha 0JIMH U3 CBOOOIHBIX BXO-
noB nipepeiBanust PC-104. CootBetcTBHE cocTosiHMs niepekimodareneir SW1 ypoBHIO npepbIBaHuUs
npuBoUTCs B Tabymiie 3. O6pamenne k Mukpocxeme 8§259A mpou3BoauTCsS KOMaHaMu obparre-
HHUs K nopTy BBOAA-BeIBOAA 1O anapecam 300H u 301H, B 3aBHcHMOCTH OT ajpeca BHYTPEHHETO
peructpa Mukpocxemsl 8259A. Jlns onpenenenus pu3mueckoro ypoBHsI MpephIBaHUs, cHOPMHUPO-
BarHOTO KOHTpoJiepoM «IK-2000», mporpammHoe oOecrieueHue MOAYIS JOTAKHO JIBAKIIBI KO-
MaH10# ureHus mopta 1o aapecy 304H chopmuposats curnan INTA. [Ipountanasie qaHHBIE CO-
JieprKaT aJipec NCTOUHUKA MTPephIBAHUSI.

Peructp coctosiHMs TipeiHa3HAYeH AJisl 3a/laHUs PEKUMOB pabOTHI U KOHTPOJSI COCTOSTHUS
kouTposuiepa «IK-2000». OOpaliienre K pPEeTUCTPY JIOJKHO TPOU3BOJIUTHCS KOMAHJIONW UTEHUS
JAHHBIX MOpTa BBOJa-BhIBojA 10 aapecy 30AH. Copaepikanne cioBa COCTOSHUSI MPUBOJUATCS B
tabnune 4.

Tabmuna 3
[Tepexmouarens SW1 YpoBeHb MTpepbIBAHMS
8 7 6 5 4 3 2 1
X X OFF OFF OFF OFF OFF ON IRQ5
X X OFF OFF OFF OFF ON OFF IRQ9
X X OFF OFF OFF ON OFF OFF IRQI10
X X OFF OFF ON OFF OFF OFF IRQI1
X X OFF ON OFF OFF OFF OFF IRQI2
X X ON OFF OFF OFF OFF OFF IRQI15
X — 6e3pa3TuyHOe COCTOSTHUE
Tabnuna 4
but HanmenoBanme curuana
DO LOWBAT
DI SS1
D2 SS2
D3 SS3
D4 SS4
D5 C/'W
D6 ALARM
D7 JOB/DEBUG

PezepHbiM mMTanuem koHTpoiuiepa «IK-2000» wmoxer sBisiThes Oarapesi. Curhai
LOWBAT — unnukatop yporas 3apsiga 6atapeu. Ecmn LOWBAT cootBerctByet “17, TO 310 03-
HavaeT, uTo Oarapest pa3psiKeHa.

Curnanet SS1...SS4 cooTBETCTBYIOT COCTOSIHHIO Os10Ka mepekiouareneit SW2, ¢ moMoIsio
KOTOPBIX ONPEICISIOT CETEBOM aapec MOIYJS TPH OPTaHW3alid CETH MO0 HU3KOCKOPOCTHBIM Ka-
nanam waTepdeiica RS485. CeteBoit anpec 3a1aeTcsi B COOTBETCTBHHU C TaOIHUTICH 5.

Curaan C/W — WHIUKATOp TIPOTIAJAAHUS dIEKTPOHTaHus. ECIu mponaganue 1eKTporrTa-
HUS MOJyJIsl IPOUCXOAUT Ha BpeMst OoJiee yeM Ha 2,5 ¢ (C MOCIIeyIOMM BOCCTAHOBIEHHUEM), TO
Ha simHUN C/W TIOSIBHTCST BRICOKHIT YpOBEeHb Ha BpeMs He Ooree 0,5 ¢. D10 coObITHE HHPOPMUpPYET
MporpaMMHoOe obecredeHre 0 He0OX0UMOCTH “XOJIOIHOTO™ 3allycKa ¢ MOJHOW MHHUIHan3annen
crcTeMbl. Ecim anekTponuTaHre pomaiano Ha MEHbIee BpeMs WM He TIPOTaiaio BOBCE, TO Ha
muaE C/W HaxoJINTCS IOCTOSTHHO HU3KUH YPOBEHb.

Curnan ALARM - nonws3oBarenbckuii. YpoBeHb Jornyueckod eauHuIsl curHata ALARM
¢dopmupyetcs Tokom B 1ienmt tALARM/-ALARM (xonTakter 32, 33 pa3zsema kabenst X1). Tok B
nenb +FALARM/-ALARM nomxken ObiTh He Oojiee 10 MA. (I"abBaHmYecKast pa3Bs3ka).

Curnan JOB / DEBUG — nonoxxenue Tym0OJepa, pacrtiojIoKEHHOTO Ha TepeTHel MaHel MO-
nyis. Ecmn tymGaep B monoskernn “DEBUG” (coctosiame curnana JOB / DEBUG — noruueckuii
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/BN

HOJIb), TO pa3peniaercs BBINOJIHEHHE peKHMMa OTJIaJKH MPUKIAIHOTO IMPOrpaMMHOro obecrieye-
HUS.

Peructp nHaukanuu npeaHazHadyeH JUIsl «0OCTyKMBAHUS TJIaThl CEMHUCErMEHTHOTO WHJIU-
karopa. KaxpIif BbIX0a perucTpa WHAMKAINNA «00CIy)KUBaeT» CBOW cermMeHT. CerMeHT CBeTHTCS,
€CJIM Ha COOTBETCTBYIOIIEM BBIXOJIE PETHUCTPA YCTAHABIMBAETCS! HAIPSKEHHE HU3KOTO YPOBHSI.
CooTBeTcTBHE BHIXOJOB PETUCTPAa MHAMKAIMU CETMEHTaM HWHIUKATOpa MPUBOJIUTCS B Tabiulie 6.
3anuch AJaHHBIX B PETUCTP JIOJDKHA ITPOU3BOIUTHLCS KOMaHA0N BBIBOJIA JIAHHBIX B MOPT BBIBOJA 1O
anpecy 30EH. CemucerMeHTHBIH WHIUKATOP UCIOIB3YETCS OTIEPAIlMOHHON CUCTEMOM ISl UHIU-
Kallu¥ pe3yJbTaTOB CaMOJIMarHOCTUKH U MOKET OBITh 3371eMiCTBOBAH B MPUKIIAIHBIX ITpOrpaMMax.

Tabmuna 5.
[Tepexmtouarens CeteBoli agpec
SW2
4 3 2 1
Off Off Off Off | He ucnonb3yercs
Off Off Off On 1*
Off Off On Off 2

Off Off On On 3
Off On Off Off 4
Off On Off On 5
Off On On Off 6
7
8
9

Off On On On
On Off Off Off
On Off Off On

On Off On Off 10
On Off On On 11
On On Off Off 12
On On Off On 13
On On On Off 14
On On On On 15

*- 3aBojicKasi yCTaHOBKA.

Tabnwuma 6
bur HammenoBanne
cerMeHTa
DO A
Dl B
D2 C
D3 D
D4 E
D5 F
D6 G
D7 H

Cxema cbOpoca, BbInoHeHHast Ha 6a3ze Mukpocxembl WatchDog ADM705, npenna3nauena
Ut JOPMHUPOBAHUST «TOPSTIETO» CTApTa B Cliydae cOOst IporpaMMBbI ToJIp3oBares. [loakmouenne
CXEeMBI cOpoca OCYINECTRIISIETCS YCTAHOBKOHW kamrmiepa J1 U coefmHEHNEM TTePEMBIUKON KOHTaKTa
1 mxammepa J2 ¢ Bxogom «RESET» PC-104. ®opmMupoBanue «ropsideroy» crapra, B pe3yJsbrare
cpabaThIBaHUS CXeMbl cOpoca, MOXKET MPOU30MTH B JIBYX CIIydasix:
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K Moayns neHTpaiibHOTO mporieccopuoro yerpoiictea CPU-20A

e paxxatue KHonku «RESET»;
® OTCYTCTBHE CHTHAJIa TIepe3alrrycka JIyIero MyJIbTHBHOpATOpa, pacroyioKEHHOTO B
Mukpocxeme ADM705.

Nmmynbe mepesarycka J0KeH GOPMHPOBATHECS KOMaH 0N BBIBOJIA JAHHBIX B TIOPT TO ajl-
pecy 30CH. Ilepnon ¢popmMupoBaHus CHTHANIA JTOJDKEH OBITH HE Oosee 1,6 c.

Cxema ¢opmupoBanus curaaia BINH npennasnauena st popMUPOBAHUS CUTHAJIA pa3pe-
meHnst BBIX0J0B Moayined YCO IUCKpeTHOTO BBIBOJIA TPH HOPMATBHOM (DYHKIIMOHUPOBAHHUH
kouTposutepa. [Tomumo curnana BINH, ¢opmupyrorest curaanst INHOUT+ u INHOUT-, no3so-
JSIFOIINE OIEHUTH MCIPABHOCTH KOHTPOJUIEPA TIPH BHITTOJIHEHHH TT0JIH30BATEIBCKON TTPOTPAMMBE.
Onextpuueckue xapaktepuctuku nenu INHOUT+ u INHOUT- cnemyromue:

® HOMHWHAJIHHOE HaNpsDKEeHUE U TOK - 24 B, 100 MA;
e ranmbBaHM4Yeckas pa3mszka 2500B.

OtcyrerBue Toka B 1iemn INHOUTH/- mpr BBINOTHEHWH TOJIB30BATEIBLCKOM MPOTPAMMBI
MO’KHO PaclleHMBATh KaKk HerucnpaBHOCTh MmoayJst. [logaua B nens INHIN+ u INHIN- Hanpsxenust
24 B (tok He 6omee 5 MA) Onokupyetr popmuporanue curaaaoB BINH u INHOUTH/-, uto wnc-
MOJIb3YEeTCS AJIs1 OpraHu3aluy “TOpsiuero pe3epBUpOBaHUs 2-X KOHTpoJuiepoB. Hamuuue Oioku-
POBKH OTIpeCIISIETCSl KOMAH/I0M uTeHUs JaHHbIX w3 mopta no aapecy 306H. Ilpu stom ecnu 6ut
DO — «0», To BrmrodeHna Omokupoka. Ilemn INHOUTH/- u INHIN+/- umeroT raapBaHUYECKYIO
pa3Bs3Ky.

Cxema popmupoanus curnana BINH, kak n cxema cOpoca, J10J1KHA TTOCTOSIHHO TIepe3aryc-
katbcsi. Eciim B Tedenne 2 ¢ He OyeT BBIOTHATHCS KOMaH A BBIBOJIA TAHHBIX B TIOPT TIO aJIpecy
308H, to nepe3anyck He mpousoiaer. [Ipu s3tom curnan BINH caumercsi, u 3a010KUpyIOTCS BHI-
XOJIbl TUCKPETHBIX MOyJiel koHTposuiepa «IK-2000». Coctostaue curnana BINH unauimpyercs
cBetosimoioM “RUN”, pacrnionokeHHbIM Ha NIepeHel MmiiaHnKe MOIyJis.

dopMupoBaTENlh CHTHAJIOB TIOCIIEIOBATENFHBIX WHTEP(EHCOB BBIMOTHEH Ha 0a3e MHKpO-
cxeMbl MAX235, koTopast siBisieTcst Oy(depoM Mex Ty moclie/[oBaTeIbHBIMA HHTEpdelicamMmu

PC-104 (COM1, COM2) u unreppeiicabivu miatamu CIM. [Tnarer CIM mo3Bosstor ¢op-
MHUPOBATh TOCIIEI0BaTENbHBIe HHTep(eiichl AByX THTIOB: RS-232, RS-485. OHn ycranaBimBaroTces
B coequauTenn XS3...XS6 mnatet CPU-20A moayns. [loaxmouenne mociieIoBaTeIbHBIX WHTEP-
¢eticor moayns PC-104 x miare CPU-20A mpon3BOJUTCS ¢ TIOMOINBIO Ka0elel COeTHHSIFOIIIX
pazbembsl COM1, COM2 ¢ XP3, XP4 coOTBETCTBEHHO.

[Tnater CIM mocTtaBisitoTcst 0 TpeOOBAHUIO 3aKa3UHKa.

1.5 MapkupoBka

MapkupoBka MOIymsl TOMKHA OBITH HaHeceHa HEMOCPEJICTBEHHO Ha W3Jee WIH Ha TpU-
KperuisieMbld K U3/IeTHIO HaKIaIHOHW 3JIEMEeHT U COJIEPIKATh:

e HaWMeHOBaHUe U (WIH) MU(p U3IETHS;

® TOBapHBIN 3HAK W HAMMEHOBAHUE MPEIPUSITUS-U3TOTOBUTES;

®  3aBOJICKOH HOMEp.

1.6 Tapau ynakoBka

TpancropTHas Tapa, B KOTOPO#l MOCTABISIIOTCS MOYJIH, TIPEICTABIISIET COOOH TOMATHIi He-
pa30OpHEIA, TUIOTHBINA SIIMAK C TOPIEBHIMH CTEHKAMH, COOpAaHHBIMH Ha YETHIpEX TUIaHkax. Ha
SIIIIAK HAHOCSITCST OCHOBHBIE, JIOTIOJIHUTENbHBIE W Tipeaynpeautenbubie 3Haku mo ['OCT 14192.
BuyTpennue crenku sinpka oouTsl (BbicTianbl) Oymaroit bY-b mo 'OCT 515. Tlepen ynakoBkoi
B TPAHCMIOPTHYIO Tapy MOJIYJIM TIOMEIIAIOTCS B YKIIQJIOYHBIN SITAK. Y KJIQJ0YHBIN SIIUK TTPEICTaB-
asieT coboit QyTasp mu3 rodgpupoarroro kaprona 1T-30, TOCT 7376. B ogHOM TpaHCTIOPTHOM
suke pazmentaercs 20 YKIaJOYHBIX SIIIIUKOB.

[Tpr HEOOXOTMMOCTH HOBOM TPAHCIOPTHPOBKH YITAKOBKY MOYJIEH CIIeIyeT TPOM3BOINTH B
HOPMAITFHBIX KIIMMATHYECKUX YCIOBHUSIX B CIIEIYIONIEH TIOCIEI0BATEIHHOCTH:
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1. Kaxprii Moty Th 3amanBaeTCsl B TIOJIMATHIICHOBBIHN TTaKeT W YKIIAJBIBACTCS B OTACITHHYIO
KOPOOKY BMECTE C COITPOBOINTENLHOW TOKYMEHTAITHEH.

2. KopoOku ¢ moaymsimu B koandecTse 20 [T, yIAaKOBBIBAIOTCS B YKJIQJIOYHBIN SIIUK. Y Kiia-
JIOYHBIH SIIAK TIOMEIAETCs B TAPHBIA SIUK. [IpoMeXyTKH 3amoHIIOTCS TOQPUPOBAHHBIM KapTo-
HoM T-30, 'OCT 7376;

3. TpanCTIOPTHBIN UK MAPKUPYETCS:

e MaHHWNYJISAMOHHBIMU 3Hakamu: "boutes ceipoctr”, "Bepx. He kanToBats", "OcTOpokKHO -
xpymkoe";

® OCHOBHBIMH HQMHUCSMH - TIOJITHOE MJIM YCIIOBHOE HAMMEHOBAHHE TPY30TI0TydaTesi, ITyHK-
Ta Ha3HAYECHHUS C YKa3aHUEM, IIPH HEOOXOIMMOCTH, ITyHKTa TIEPETPY3KH;

® JIOTIOJHUTEIHHBIMHU HAATUCSAMH - MTOJHOE WM YCIOBHOE HANMEHOBAHUE TPY300TIIPABHTE-
JIs1 ¥ HANMEHOBAHME TIYHKTA OTIPABJICHUS;

e WHPOPMAIMOHHBIMHI HAJITHCSIMHU - MAacChl OPYTTO M HETTO TPY30BOTO MECTa B KHIIOTPaM-
Max, TabapuTHBIE pa3Mephl TPY30BOTO MECTa B CAHTHMETPAX W 0OBEM I'py30BOTO MECTa B
KyOMUeCKUX MeTpax.

TpancropTHass MapKUpPOBKA HAHOCHTCS Ha (paHEpHBIC WIIM METaJTHUecKue sipibiku. [lops-
JIOK PACIOJIONKEHHs] MapKUPOBKHA Ha OJHON M3 O00KOBbIX cTeHOK cooTBeTcTBYeT I'OCT 14192 Ha
Tapy. MapKupoBKy HAHOCST KPacKoil mo TpadapeTy Wi OT PyKH OBICTPO BBHICHIXAIOIIEH, BOJO-
CTOWKOM, CBETOCTOIKOM, cosecToiikoit Kpackoii, MpOUHO Ha CTUpaHKe U pa3mMbiBaHHe. OCHOBHbBIE
HAIMACH HAHOCSTCS BBICOTOW 30 MM. JlomomHuTENRHBIE M WHPOPMAIIMOHHBIE HAITUCH HAHOCSTCS
BbICOTOH 10 MM.

[Tocne yknagku mojysieli B TapHBIN SIIUK, TOCIEIHUN OOTITHBAETCS TIO TOPIlAM CTaTLHOMN
uenbHoi nenTol ceuenneM 0,4x20 MM u muiombupyercs. 11nomMOb1 U1t TipeI0TBpalieHnst OT Mo-
BPEXKICHUS TPU TPAHCIIOPTHPOBAHWU PACIIONATAIOTCS B TIIYXMX OTBEPCTHSIX OOKOBBIX CTEHOK M
3aIUINAIOTCS CKOOAMHU.

B Teuenme rapaHTHITHOTO cpoOKa MOTPEOUTENH JOKEH COXPAHSTEH YIIAKOBKY (YITAaKOBOYHBIH
Y TPAHCHOPTHBIN SIIUKH), B KOTOPOK MTPUOBLINA MOJTYJIH.

2  HCHOJB30OBAHME 110 HABHAYEHUIO

2.1 IKCIJIyaTAIlHOHHbIE OTPAHUYEHHUS

HpI/I OKCILTyaTallud MOOYJIA HCO6XOI[I/IMO CJIEa0BaThb BCEM PCKOMCHIAHAM B IIOJIHOM COOT-
BCTCTBHUH C pa3aciiaMHd HACTOAIICTO PD. KpOMC TOro, HCO6XOI[I/IMO BBIITIOJHATH MCCTHBIC HHCTPYK-
IUH, ﬂeﬁCTBYIOHIHC B JJaHHOM OTpacCId IPOMBIIMIJICHHOCTH.

2.2 IToaroToBKa MOIYJISA K MCIOIb30BAHHIO

[Tocne momyuyeHus, JIATEIBHOIO XPAHEHWS WM TPAHCHOPTHPOBAHUS MOJYJEH B TpaHC-
MOPTHOH Tape HEOOXOUMO MTPOU3BECTH BHEITHUH OCMOTP TPAHCIIOPTHOTO M YKJIAJIOUYHBIX SIIIIUKOB
" OPOBCPUTH HEIIOCTHOCTH YITAKOBKH.

[Ipn oOHapykeHHH HapyIIEHHS IEJIOCTHOCTU TPAHCIOPTHON WM YKIAJAOYHOW Tapbl HE0O-
XOJIMMO COOOIIUTh O HapyHIEHWH TPEANpUSTHIO - WU3roTOBUTENMO. JlambHelias sKcrutyaTanus
MOJTYJISI BO3MOYHA TOJIBKO C Pa3peIeHUs! IPEAPUSITHS - H3TOTOBUTEIIS.

Ecim nemocTHOCTh Taphl HE HApyIIeHa, MOAYJIb CIIEAYET U3BJICYL W3 YIAKOBKHU, TPOBECTH
BHEITHUH OCMOTpP Ha OTCYTCTBUEC MEXAHUUICCKUX HOBpe)KI[eHI/Iﬁ " OPOBCPUTH €0 KOMIIJICKTHOCTD.

B cimyuyae xpaHeHMs! WM TPAaHCHOPTUPOBAHUS MOJYJISI IIPU TEMIIEpAType HHUKE HYJIST Tpay-
COB, BbIIEpXKaTh €r0 B HOPMAJIbHBIX YCIOBUSIX B TeueHUE 12 yacos.

2.2.1 Ilopaook ycmanoeku

[lepen HagamoM MOHTaXKa MOJIYJIb CIIEIyeT OCMOTPETHh W IPOBEPUTH MEJIOCTHOCTH SJIEMEHTOB
TIaThI, TCYAaTHBIX MMPOBOAHWKOB U OTCYTCTBUC HOBpe)KI[eHI/Iﬁ Pa3bLEMOB.

[Ipn nepBOHAYABHON YCTAHOBKE MOJTYJISL CIEAYET BBIIOJHUTH CIEAYIOIINAE TCHCTBHUS:
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e C moMoIIkIo O5oKa mepekmouareneit SW1 ycTaHOBATEH (PM3WUYECKHIA YPOBEHB MTPEPHI-
Banug PC-104. ITo ymouaHUIO YCTAHOBIIEH MSITHI YPOBEHb;

e ¢ oMol Osoka nepekmoyareneit SW2 yctaHoBUTH ceTeBoit ajpec moayis. [lo
YMOJTYaHHIO YCTAHOBJICH NIEPBHIA;

e eciaM HeoOXO0JMMO, C TOMOIIbIO jkamrepa J1 ¥ IepeMbIUKH TOJKIIOUUTE CXeMY
copoca;

®  eCJIM HeOOXOMMO, TTOIKITIIOYNTH K MO0 MHTep(eticHabie miatel CIM;

® YCTaHOBUTH MOJYJhL B KOHTpoiep «IK-2000;

® TOAKIIOYHATH K MOJYIIO Tiepu(epuitHbie YCTPOHUCTBA B COOTBETCTBHH C IIOKOJICBKOMH
pa3zbEMOB MOJTYJISI.

2.3 Hcnoab3oBaHue MOAYJIs

[Ipexne yeM HayaTh pabOTy ¢ MOIYJEM, HEOOXOIAMO O3HAKOMHTHCS C SKCILTyaTallnOHHOMN
JOKYMEHTAITNEH U KOHCTPYKITHUEH MOTyIIS.

[IpucoenwHEHNE B OTCOCTUHEHHE PA3beMOB MOJYJIS JOHKHO IPOU3BOAUTHCSA MPHU OTKITIO-
YEeHHOM ITHTaHUH.

3 TEXHUYECKOE OBCJYKUBAHUE

PaGoraromuii MOTyTE TEXHUUECKOTO 0OCITY>KUBAaHUS HE TpeOyeT.

4 TEKYIIUNA PEMOHT

Mopyns siBAsieTCSt BOCCTaHABIMBAEMBIM M PEMOHTONPHUTOAHBIM M3JAenueM. B mepuon skc-
TTyaTaluy B CIydasX, He TpeOYIOIHX 3aBOJICKOTO PEMOHTA (KJIHM BbI30Ba OpUTAIbI TPE T PUSITHSI-
W3TOTOBUTENS) TOTPEOUTENIO pa3pelnaeTcsi CBOUMHU CUTIaMH TTPOU3BOIUTE 3aMEHY BBHIMIEIIETO U3
CTpOs MOIYJS ¢ Mcnioyib3oBanueM 3UIL

CBeneHus 0 HEHUCIIPABHOCTSAX 3aHOCATCS B pazzen “YueT HeuclpaBHOCTEH MpH JKCILTyaTa-
MK~ TacropTa.

S TIPABUJIA XPAHEHUA

XpaHeHue MOyl MOXKET OBITh KPaTKOBpEMEHHBIM (TapaHTUHHBIM) U JJIUTETHHBIM B OTall-
JTUBAEMOM XPAHHIIHIIIE.
lapanTHitHbIA CpOK XpaHEHUS MOAYJISI C MOMEHTA U3TOTOBJIEHUS: 2 roja.
Cpok IIUTENBHOTO XpaHEHUS MOTYJISL B OTaIUIMBaeMoM XpaHunuiie: 10meT.
[Ipu xpaneHUN MOy CleyeT BBIAEPKUBATEH CIEIYIONIHE TapaMeTpbl OKpyKarolel cpe-
JTBI:
- B OTaINIMBaeMOM XpaHWJIMINE TeMIeparypa BOo3ayxa JOJKHA OBITH B Mpefenax oT +5 1o
+40°C, oTHOCHUTeNbHAs BIaXXHOCTH 10 80% mpu Temnepatype +25°C Ge3 KOHIeHC Ay BIIar;
- cojiepKaHMe KOPPO3UUHBIX areHTOB B aTMOoc(hepe XpaHUITUIIA He JOHKHO TPEBHIIIATh:
e cepHHcTOro raza 20 mg/m3 B CYTKH;
e XJIOPHCTBIX CONeH 2 mg/m’ B CyTKIL.
Monyne mepen 3akiafKoi Ha JUIMTENhbHOE XpaHeHHe (0 UCTeYeHHH TapaHTHHHOTO cpoka
XpaHEHUs) T0KeH OBITh IepeKOHCEPBUPOBAH.
Konceppaius nomkHa MpOBOIUTHCS B TOMEIIEHUH TIpU TeMIieparype Bozayxa +20°C = 5°C
U OTHOCHUTENBbHOHN BiaxkHOCTH He Oolnee 70% 6e3 pe3kux konebanuii temmepatypsl. [lomenienue
JOJKHO OBITH 3aIUINEHO OT MPOHUKHOBEHHUS B HETO aTMOC(EPHBIX OCAIKOB U KOPPO3UOHHOAK-
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TUBHBIX Ta30B (XJIOP, CEPOBOJIOPO, aMMHAK, CEPHUCTHIN Ta3 u Jip.). [Ipu mpoenennu padboT mo
TepeKoHCcepBaIiy clieflyeT cobronate Tpeboanus 6ezonacHocty o 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUWE

TpancropTHas Tapa ¥ ymakoBKa 00ECIIEUMBAIOT COXPAHHOCTh MOJYJIS TTPH TPAHCIIOPTHPO-
BaHWW BCEMH BHJIAMH TPAHCTIOPTA: aBTOMOOWIIEHBIM, JKEJIE3HOIOPOKHBIM, BO3IYITHBIM (TIPH yC-
JIOBUHW pa3MeIeHus] MOIYJIsl B TEPMETH3UPOBAHHOM OTCEKE) B COOTBETCTBHH C TPABHMIIAMH TPAHC-
MOPTHPOBAHUS TPY30B Ha COOTBETCTBYIOIIEM BHJIE TPAHCTIOPTA M MPH XPAaHEHHWH €T0 B TCUCHHE
CPOKOB, YKa3aHHBIX B pazfiene 6.

[Tpy TpaHCTIOPTHPOBAHWH YITAKOBKA MOJYJIS JOJDKHA OBITH 3aIlUIIEHA OT MPSIMOTO BO3JIEH-
CTBHSI aTMOC(EPHBIX OCAIKOB.

TpancropTupoBaHie BCEMH BHJIAMH TPAHCTIOPTA MOKET MPOBOJUTHCS B CIEIYIONINX YCIIO-
BHUSIX:

1) TemmniepaTtypa okpyxaroriero Bo3ayxa ot -60°C no + 60°C;

2) oTHOCHTENIbHAS BIAXHOCTH 98% 1ipu Temmeparype +25°C;

3) armocepnoe narienue ot 12 kIla (90 mm Hg) mo 100 xITa (750 mm Hg).

[Tpun morpy3ke W BBITPY3KEe MOJIYJIM HE Opocarh, cOOMOAATH MEPHI MPEIOCTOPOKHOCTH OT
TTOBPEKCHHS TAPHOTO SITITAKA.

[Tocne moOrpy3KH B TPAHCTIOPTHOE CPEJICTBO SIIIUK 3aKPETUISIETCS C TENBI0 UCKIIIOUSHHST BO3-
MO>KHOCTH €T0 TTPOM3BOJILHOTO TIEPEMETIECHHSI.

7 HNPABUJIA O®POPMJIEHUA 3AKA3A

[Tpn odopmiernn 3aka3a Ha MOy B OJIaHKE 3aKa3a HEOOXOJWMO yKa3aTh CIEIYIOIIHe
JTaHHbBIE:

e “HammenoBanue” - yka3pIBaeTcs II0JHOE HAMMEHOBaAHUE MOYJIS;

e “Kon-B0” - yKa3bIBaeTCs KOJUYECTBO MOCTABIISIEMBIX U3JICTTUH JAHHOTO HAUMEHOBAHUSI.

Kpowme Toro, B OiaHke 3aka3a MOTYT ObITh OTOBOPEHBI 0COObIE YCIOBHS TTOCTAaBKH MOIYJIEH.
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Ipuioxenne 2

CPU—20A
EYOEPHHII
©OPMIIPOBATETb COEIVHIATEND
DS12...DS1 |CHTHAI0B OBPALEHHT | —D'S12...—DS1| 32000
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LED8 :
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DY HKLUMNOHATNTBHARA CXEMA MO OVITA
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K

Moayns neHTpaiibHOTO mporieccopuoro yerpoiictea CPU-20A

Pacmonoxenune nnementoB Ha 1miare CPU-20A

IIpunoxenne 4

[TokosieBka ¥ Ha3HAYEHUE CUTHAJIOB pazbeMa XP2

[ens KonTakr Ha3nauenwue curnana
0VS Al1;A2:B1,B2;C1;C2;A31;A32:B31;B3 OOt TPOBOJT CUCTEMHOTO HC-
2:C31;C32 TOYHHKA TATAHUS
+5VS A3;A4:B3;B4:C3;C4;A29;A30;B29:B3 Harnpspkenne cucTeMHOTO HCTOY-
0:C29;C30 HUKA TUTAHUS.
BDO A6
BD1 Cé6
BD2 A8
BD3 c8 IIInHa gaHHBIX
BD4 Al0
BD5 Cl10
BD6 Al2
BD7 Cl2
BAO Al4
BA1 Cl4
BA2 Al6
BA3 Cl6
BA4 Al8
BAS5 Cl8
BA6 A7 [[lnHa agpeca
BA7 C7
BAS A9
BA9 C9
BA10 All
BAI11 Cll1
BA12 Al3
BA13 Cl13
BMRI1 A20 Curua uTeHus JaHHBIX
BMWI1 C20 Curnai 3anucu JaHHbIX
BINH A22 Curnau 3anpeTa BblJlauu yIpaB-
nenus Mmoayisim Y CO
-BRES C22 Curnan copoca
BCLK A26 CHHXpOUMITYJIBCHI HaCTOTON
10 MI'ng
-DSI1 B24
-DS2 B22
-DS3 B20
-DS4 BI18
-DS5 B16
-DS6 Bl4 CurHamsl BEIOOpa MOIY IS
-DS7 B12
-DS8 B10
-DS9 B8
-DS10 B6
-DS11 B26
-DS12 B28
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K Moayns neHTpaiibHOTO mporieccopuoro yerpoiictea CPU-20A

IIpononxenne npuiioxkeHus 4

[{oxoJieBKa 1 Ha3HAUYEHUE CUTHAJIOB pazbema XP2

Iens Konrtakt Hasnauenne curaana
IR1 B25 CurHanel 3aIpocoB MTpePbIBAHII
IR2 B23
IR3 B21
IR4 B19
IR5 B17
IR6 B15
IR7 B13
IR8 Bl1
-12V A24 Hanpsxenne cucTeMHOr0 HICTOYHHKA
MUTaHUs

+12V C24;C25 Hamnpsixenne cucTteMHOTO HCTOYHUKA
MUTaHUs

-5V C27 Hamnpsixenne cucTeMHOTO HCTOYHUKA
MUTaHUs

[{oxoneBka 1 HA3HAYEHUE CUTHAJIOB pazbeMa X 1

Ienn Konrtakt

SHIELD 0 (EMPTY) 45
TXD 0 (LINE A 0) 19
RXD O(LINE B 0) 18
CTS 0 (EMPTY) 16
RTS 0 (EMPTY) 17
GND 0 (GND 0) 1
SHIELD 1 (EMPTY) 46

TXD 1 (LINEAI) 13; 35

RXD I(LINEB 1) 12; 36
CTS 1 (EMPTY) 15
RTS 1 (EMPTY) 14
GND 1 (GND 1) 2
LINE B 2 (curnan mogynst C-20A) 37
LINE A 2 (curnan monyns C-20A) 38
GND 2 (curnan monyns C-20A) 39
LINE B 3 (curnan mogynst C-20A) 40
LINE A 3 (curnan moayns C-20A) 41
GND 3 (curnan monayns C-20A) 42
INHOUT+ 6
INHOUT- 7
INHIN+ 4
INHIN- 5
+ALARM 49
-ALARM 50
+LOWBAT 47
-LOWBAT 48
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