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1 O01mMe moJI0KeHus

MINI-400ME — anmapat 351eKTpOHHBIH KOHTPOJILHO-KacCOBBIH ¢ (DMCKaJIbHOW MaMATBHIO M AJIEKTPOHHBIM
JKypHaJIOM (B JanbHEHIEM — ammapar) mocTpoeH Ha 6ase mMukpokoHTposepa ATMegal28L-8AC, sBiusromerocs
IpesIcTaBuTeNeM ceMeiicTBa coBpeMeHHBIX RISC-MukpokoHTposepoB ¢pupmsl Atmel.

B kauectBe Mexanusma mnedatu ucnonbzyercss MTIIJI205R281, coBpeMeHHBIN, HaJEKHBIH 1 MUHHATIOP-
HBIIl TepMoIeyaTaloNNi TPUHTEP, UMEIOIINI CKOpOCTh nevaTtu 10 10 CTPOK B CeKyHIy W He TPEeOYIOINi HUKaKuX
JOTIOTHUTENBHBIX PACXOJHBIX MATEPHATIOB.

Hcnons3oBaHue B IaTe CUCTEMHOM COBPEMEHHOTO MUKPOKOHTPOJUIEpA BBICOKOW CTEIIEHH WHTETPALIUH
TIO3BOJIMJIO 3HAYUTENBHO YMEHBIINTh YUCIO MPHMEHEHHBIX MHUKPOCXEM (MX BCETO CEMb), U 3HAUUTEIHLHO 00JIETIUTh
MIOMCK HEHCIPaBHOCTEH MPH PEMOHTE M HacTpoiike. [lnata cucTeMHast COAEPKHUT BCE IEKTPOHHBIE Y3IIbI, HEO0X0-
JVMBbIe A7l QyHKIMOHUPOBAHUS ammnapara. brarogapst npuMeHEHHIO COBPEMEHHOM JIEMEHTHOM 0a3bl, TOCTUTAETCs
HH3Kast HOTpebseMas MOIIHOCTbD, BBICOKAs IOMEXOYCTOWIMBOCTD U 3JEKTPOMATHUTHAS COBMECTHMOCTb.

AnmapaTt ¥MeeT BCTPOEHHBIH aKKyMyJISITOp, 00ecreYrBaronii aBTOHOMHOE (DYHKIIMOHUPOBAHUE B Tede-
HHe 8-yacoBOM pabouell cMeHbl ¢ BbBogoM Ooisieee 500 (uckambHBIX YeKOB O3 OMOJHUTEIBHOW MOA3aPSIKH.
BeTpoeHHBIN akkyMyJISITOp TakKe 00ecreurBaeT coXxpaHeHne nHopManny o TeKyIeM BpeMEHH B TeUeHHe MHHHU-
MyM 120 aHel 6e3 MOAKIIOYeHHs BHEITHETO TTUTAHUS.

B anmapare npemxycMoTpeHo deThipe uHTepdeiica RS-232 ais moaKIOYeHHST BHEITHUX TOTOJHHUTEIBHBIX
YCTPOICTB.

Jns moAxmiodeHus K KOMIBIOTEPY HCIONB3YeTCs ITOMEXO3aIUIICHHBII MHOTOTOYCYHBIH MPOTOKOJ
NetCash95, pazpaborannsrii B madoparopuu ¢upmer HelpCo, umeercs Habop mporpaMMHoOro obecriedeHus, pado-
TAIOMIETO MO YIIPaBJIeHUEM onepannoHHbIX cucteM MS Windows 95/98/NT/2000/XP u MS-DOS.

2 TexHU4YeCKHE XaPAKTePUCTHKH

e TIpomeccop ATMegal28L-8AC dupmsr Atmel:

v/ BBICOKas IPOM3BOAUTENBHOCTE Oiaroaaps RISC apxutexrype;

v" TakrtoBas yactota 7,37 MI'L;

v' 4Kx8 oneparusHas namarth (RAM);

v' 64Kx16 namats nporpamm (FLASH);

v BHYTPHCXEMHOE IPOrpaMMHUPOBAHHE;

V' 4Kx8 35eKTpUYEeCcKH nepe3anucbiBaemas namarh aanubix (EEPROM);

v 4ackl peaIbHOrO BPEMEHH;
®  aMsTh AIIEKTPOHHOTO XKypHala u ¢uckansHas namsate — DB041/DB081:

v' 66Kx8 — 06nacts (huckaabHOM naMaTy;
v/ anmaparHas 3anmra 06nacTi PUCKAIBHOM MaMATH OT MOAU(UKALMY;

v/ B 3aBUCUMOCTH OT TUMa IpuMeHseMoit Mukpocxembl DB041/DB081 061acTh cipaBOYHUKA TOBApa M JJIEK-
TPOHHOTO JXypHajia MO>keT nMeTh 00beM 462Kx8 nimm 990KxS;

e Oarapes pe3epBHOro nuranus (akkymyssitop) tuna XLH-AA2000-mAh 6.0V, ¢ HOMUHAIBHBIM HAaNPsHKEHAEM
6 B;

WHINKATOP OIepaTopa CBETOAHOIHBINA 7-CerMeHTHBIH, 10-pa3psimHblii, yactota oOHOBIeHU 90 I';
KJIaBHATypa - 24 KIIABUIII;

ycrpoiicto neyati — MTITJI205R281, ckopocts neyatu 10 10 cTpok B CEKyHY;

uHTepdeichl — YeThIpe HE3aBUCUMBIX ITOJIHOAYILIEKCHBIX RS-232:

v NOAKIIOYEHHE K KOMIBIOTEPY — nmpotokon NetCash95, ckopoctu o6mena 9600/19200/38400;

v' BO3MOXHOCTH MOZAEPHH3AINHU 01HOro u3 RS-232 B R-485 npu moMomy AOMOJHUTEILHOTO MOMIYJIS C COXpa-
HeHueM npoTokoia NetCash95, mHOroToueuHoro moakmodeHust 10 30 KacCOBBIX amnmapaToB K OIHOM JIH-
HUH, TATbBAaHMYECKOH pa3BsA3KON W AITMHON iiHAH 70 1200M;



3.021.027 mPl _4 -

v'  NOAKIIOYEHHE CKaHepa ITPUX-KoAa (He TpeOyeTcs MOAKIIOUEHHE KOMITBIOTEPA, alnapaT MOXKET 00padarhl-
BaTh KOl TOBAPOB CaMOCTOSITEIBHO) Ha ckopocTsax 600/1200/2400/4800;

v\ NOIKIKYEHHE BECOB, Momuepxkusaercs nporokon: IIB-30 (Poccus, Caukr-TletepOypr), Weigh-Tronix
7623-32 (CIIA), CAS AP-1 (15EX) (Kopes);

®  HaJgW4He 3ByKOBOW CHTHAJIM3AINY;
®  HampsDKCHUE BHEITHETO MUTAHUS (I0A3apsIKa aKKyMYyJIsITopa):

v' mepemennoe ot 9 B mo 12 B, wacrora 50-60 I'iy;

v' mocrosunoe ot 12 B 10 15 B, HONSAPHOCTE MOAKIIOYEHHS 3HAUCHUS HE UMEET;
e moTpebisieMas MOITHOCTh (MakCHMalbHasi, 0€3 yueTa TOKa MO3apsIKU aKKyMYJIATOpa):

v' B pabouem pexume — 0,5 BT — npy cBEUEHHHU BCEX CEMMEHTOB MHAMKATOPA;
v' B pexnMe neyat — 20 BT — ne4aTh CIUIONIHOTO Y€pHOTo (oHa;

v B pexuMe MUKpOIOTpebienus (cocrosuue otkimouenus) — 0,0015 Br.

3 CocraB annapara

B cocraB anmapara BXOAST CIEAYIOUIUE MIEKTPOHHBIE Y3JIbl, PEMOHT U JUArHOCTUKA KOTOPBIX OMHUCHIBAET-
Csl B IJAHHOM PYKOBOJICTBE:!
e 00K (pUCKaIbHBIN (COCTOMT U3 IJIATHI CHCTEMHOM, (PHCKAIbHBIC 3JIEMEHTBI KOTOPOW 3aKPBITHI OIIOMOUPO-
BaHHOU KPBIIIKOH ¢ Hanmuchio "®uckanbHas maMsTs");
®  IUIaTa UHIWUKAIINH U YIPaBICHHUS.

IIpu cOopke ammapaTa BEIMICYKa3aHHBIC OJIOKH COCTUHSIOTCS MEXIY COOOH MEXaHHICCKH U DIICKTPUICCKH.
Bo Bcex pa3peMax IpeAyCMOTpPEHBI KIFOYH U OPHEHTAINH Pa3beMOB, TAKAM 00pa3oM, MCKIFOYAETCS BO3MOXK-
HOCTh HEBEPHOW COCTHIKOBKH, KPOME TOTO, BCE Pa3beMbl MIMEIOT PA3IMYHBIA (OPMAT, YTO UCKITFOYAET OIIHOOYHYIO
MePECTaHOBKY MOJKII0YaeMbIX YCTPOUCTB. biiok-cxema anmapara npuBeieHa B IPUIIOKEHUH A.



3.021.027 npl

4 IlnaTa cucreMHas

Huxe Ha PUCYHKE MOKAa3aHO pacCHOJIOKCHUC D3JICMCHTOB Ha IUIATC CHCTEMHOM.

aJIbHas MPUBCJCHA B IPUJIOKCHUN b.

CTODOHa YCTAHOBKH 3JICMCHTOB

Cxema QJICKTpHUYCCKAad NPUHIOUIIN-

=
£
5

oM

T

[
WOSVDE VI T VI VD9

T+

O (T

=l < &
= &5
] Ecls e
ci6 8
=) ?h a1 MRS HE{EE\
nl=: DN

RiY

[logknrouenue nepu-
(hepuitHBIX YCTPOWCTB
(cxanepa, BECOB H T.]1.)

TTonkmouenue 1K
u  nepupepuitHbIX
OGpaTHas cTopoHa

ITonkmrouenue
IUIATBI HHIUKAIUN
U yIIpaBJICHUS

YCTPOWCTB
/
= s
f'\, el |
| \E’/ N
= = 8 [
X N
wy_‘ \ / '
B ~
L
o
~
IMogxmrouenre  OJOKa [MoaK/TIOUeHre KHOTKH [NoaxnroueHue
IUTaHus  JiA - TOA3a- | | pxroueHHs/BBIKIIFOYEHUS aKKyMYJISITOpa
PAAKH aKKYMYJISTOPA [MATAHKS

IInaTta cucTeMHast COCTOUT U3 CIAENYIONINX (QYHKITUOHATBHBIX Y3JIOB:

e mukpokonTposuiep (DD1) — BeipabarsiBaeT CUHAIBI HEOOXOANMBIE LTS PabOTHI BCEX OCTANBHBIX y3JIOB arl-
mapata, paboTaeT MoJi yIpaBjieHHeM BHYTPEHHEH MpOTrpaMMBl;
e mamsth (DD2) — mompasmensiercst Ha 061acTh PUCKATIBHOM MaMATH U 00JIAaCTh TAMSITH JAHHBIX 3JIEKTPOHHOTO
XypHaJla 1 CIIpaBOYHHKA TOBAPOB;
PE3epBHBIN HCTOYHUK NMUTAaHUS - TuTHeBast 6arapes (GB1);
OCHOBHOH U 4acOBOM KBapLbl;
cHcTeMa MUTaHUsl — COCTOMT M3 CTa0uiaM3aTopa HarpsbkeHust Ha DAL, koTophlil obecriedunBaeT HeOOXOAUMbIC
3,3 B £2% 1 paboThl MUKPOKOHTpPOJUIEpA BO BCEX peknMax paboTel. B coctaB crcTeMbl MUTaHUS BXOIST
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Taroke nBa kiroda (VT4 u VTS) s OTKIIIOUSHUS MATAIONTUX HAMPSHKEHUH OT TepMOIIeYaTaloneil TOJI0BKU U
BCEX KOMITOHEHTOB OJIOKA yIpaBlieHUs (MCKITtoYas MUKPOKOHTPOJIIEP) B PEXKUME MUKPOITOTPEOICHS,
e jnpaiiBeps! uHTEphEiicoB RS-232 (DD3, DD4) co BCcTpoeHHBIM Mpeobpa3oBaTeieM MUTaHNS;
cxeMa CKaHHPOBaHU KIIAaBHATYPHL,
cxeMa 3apsia akKyMyJLITopa.

4.1 MukpokoHmpousnep

MHUKpPOKOHTPOJUIEP SIBISIETCSl LEHTPAIBHBIM 3JIEMEHTOM (HCKaJIBFHOTO MOAyssi. B ammapare mpuMeHeH
mukpokoHTpoiuiep ATMegal28L-8AC ¢upmbl Atmel, paboTaromuii pu HanpspDkeHUH nuTaHust 2,6-5,5 B Ha Tak-
ToBoii yactote 0 - 8§ MI'. B nannom ciryuae mukpokontpoiuiep ATMegal28L-8 AC paboraet Ha TaKTOBOM yacToTe
7,37 MI'n ¢ HanpspkenueM nutanusa 3,3 B +£2%. VYmpasnsiomas nporpaMma MHKPOKOHTpOJUIEpa 3alMcaHa BO
BHYTPEHHIOIO MaMSITh NPOrpaMM, BHEIIHHUE LIMHBI JaHHBIX/aJpeca He UCIOJIb3YIOTCS, YTO 3HAYUTEIHLHO MOBBICUIIO
HaJIe)KHOCTh CUCTEMBI U UCKIIIOUMIIO HEOOXOUMOCTh CIIOKHOTO TTOMCKa HEMCIPABHOCTEH BO BHEIIHUX IIKMHAX. Ta-
KUM 00pa3oM, epedeHb HEHCIPaBHOCTEH, KOTOPbIe MOTYT IPEMsTCTBOBATH HOPMAJIbHOI paboTe KOHTpOJuIepa, OT-
HOCHTEJIHO HEBEJHK, W TECTUPOBAHHE OCTAIBHBIX Y3JIOB OJIOKA YNPaBICHHS MOXKHO MPOHM3BOAUTEH NPH ITOMOIIH
CIEIUATIBHBIX TECTOBBIX MOAPOrpaMM NPH (HYHKIIHOHNPYIOIEM MHKPOKOHTPOJIIIEpE.

PaccmoTpum curnainsl, HEOOXOJMMBIE JUTS IPaBUIBHON paboThl MEUKpOKOHTpoutepa DD1:

e  [HUTAIOIUE HampspKeHWs, Tpedyercs Hanmnune 3,3 B £2% Ha BeiBomax 21, 52, 62 u 64 OTHOCHTEIBHO “KOP-
IMyCHBIX BBIBOJOB 22 u 53. Taxke MOIDKHEI MIPUCYTCTBOBATH M OBITh UCIPABHBI OJOKHPOBOYHBIC KOHICHCA-
topsl C3, CS5, C24. OTCcyTCTBHE NHUTAIOLIETO HAPSDKEHHST XOTS Obl HA OJJTHOM M3 YKa3aHHBIX BBHIBOZOB MOJKET
NIPUBECTH K HEBEepHOH padote koHTposuiepa. Crabumusarop HanpsbkeHHs DA1 B HOpMalbHBIX YCIIOBHSX (TIpH
HCIIPAaBHOCTH CXEMbl M JOCTaTOYHOM BXOJHOM HAaIIPsOHKEHHM) JOJDKCH BbIpabaThiBaTh HampspkeHue 3,3 B
+2%;

®  CHrHaJ BHICOKOTO ypOBHS Ha Bxoje HauanbHoro copoca "RES/" (BbiBox 20). /s paspemenus: paboThl KOH-
Tposutepa, curHan "RES/" nomkeH uMeTh BBICOKUIT ypoBeHb, popMupyemblii pesucropom R10 u BbICOKOOM-
HBIM PE3MCTOPOM BHYTPU KOHTPOJIEPA, OAKIIOUCHHBIM K IIWHE MUTaHusA. CHUI'HAI HU3KOTO YPOBHS Ha BXOJE
"RES/" 6nokxupyer paboTy MHKPOKOHTPOILIEPA;

e  cHTHAN OJIOKUPOBKH BHYTPHCXEMHOTO mporpammupoBanus "PEN/" (BeiBox 1), Ha 3TOT BXOJ Yepe3 pe3rcTop
R1 momaeTcst BEICOKHH YpOBEHB, KOTOPBI HEOOXOIUM Ut HOPMAITBHOH paboTEHI;

e HajgMYHe W UCTHpaBHOCTH ocumuritopa Ul (kBapreBbelid pesoHatop Ha 7,37 MI'm) m mcnpaBHBIX (pasoBpa-
maronux KoHgaeHcatopo Cl u C4. OyHKIMOHMPOBAHHE BHYTPEHHEIO TaKTOBOI'O T€HEpaTopa JIETKO MpOBe-
PUTH 110 HAJIMYHUIO MeaHpa ¢ yactoToit 7,37 MI'n Ha Beixone "XOUT" (BeIBox 23). B 3aBHCHMOCTH OT pexu-
Ma Ha JaHHOM BbIXOJe OyZeT NMPHCYTCTBOBAaTh JTHUOO HENMpephIBHBIM MeaHAp (puc. 1, paboumii pexxum) MU
Ma4YKy UMITYJILCOB ¢ yacToToit 7,37 MI'n, ¢ murensHOCTHIO mauku 0,4-0,8 mc u nepuogom 1 cek (puc. 2, pe-
KHUM MHKPOIOTpEeOIeHN ),

e  HaJIWYWE W WCTIPABHOCTH KBapiieBoro pezoHatopa U2, Ha yactoty 32768 I'l. Ciemyer OTMETUTh, YTO BHYT-
peHHUH TeHeparop, ncrnons3yomuit U2 nomkeH paboTaTh BO BceX pexuMax (padodeM, MUKPOIIOTpeOIeH s 1
aBapuiHOM), B CIIydae HEHCIIPAaBHOCTH JAHHOTO y3JIa BO3MOXHO 3aBHCaHHE IPOrpaMMbl MUKPOKOHTPOJUIEPA.
K coxanenuro, ypoBeHb curHaia Ha Berxone reaeparopa "OSCOUT" (BeiBoj 18) 0OBIYHO OYCHD MaJ, H MPO-
KOHTPOJHPOBATh HANMM4Ke curHaia 32768 ' mpu moMomu oObHOTO ocumuiorpada 3aTpyaHuTensHo. Ecmu
IIPY T0a4e MUTAHUSI KOHTPOJUIEP 3aBHCAET, MONMPOOYHTE NMPUKOCHYTHCS NMUHIETOM WM PYKOH K BBIBOAAM
pe3onaropa U2, ecim cuctemMa 3amyCTHTCS — BEICOKAsl BEPOSTHOCTh OTKa3a JaHHOTO y3I1a;

\
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- L L

PucyHok 1 18/ 100HC PucyHok 2 18/ 500mkc

-
\
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|

PaccmorpuMm moapoOHee pexuMBbl (PYHKIIMOHUPOBAHHUS MUKPOKOHTpoIUIepa. [Ipy HOpManbHOM MHUTAaHUH U
HAJIMYMU BCEX BBIMICIICPCYUCIICHHBIX CUTHAJIOB KOHTPOJUICP MOXKET HAXOMUTHCS B JIBYX PEKHMax — paboueM U pe-
JKUME MUKPOIIOTPEOIICHUSI.
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B pabouem pexxiMe MHKPOKOHTPOJUIEP IPOM3BOMUT CKAaHWPOBAaHWE HHAMKATOPA M MATPHILBI KIaBUATYPH,
oOpabaTbIBaeT cUrHaibl HHTEpdeiicoB, 00CIy)KHBaeT HAXKAaTHE KIABHII M BEIIIOIHAET IOCTYHMBIINE KOMaHIBI OIle-
paropa. B 3ToM pexxuMe HOA ymnpaBiIeHHEM IPOTrpaMMBI MUKPOKOHTPOJUIED pealn3yeT Bce (YHKLHH KacCOBOTO
anmapara. O0a BHYTpeHHHUX TeHepaTopa Ha pe3oHatopax Ul u U2 paboratot. [ToTpebnsieMbiii MUKPOKOHTPOIIIEPOM
B pabodeM peXKMMe TOK HeE JOJDKEH MPEBHIATh 25 MA.

B pexxnMe MHKporoTpeOIeHHs MUKPOKOHTPOJUIEp OCTaHABIMBAECT OCHOBHOW IeHepaTop, padoTalomuii Ha
U1, 94To NpUBOAUT K CHIKEHMIO OTpebiseMoro Mukpocxemoit DD1 Toka 10 25 MKA. AKTUBHBIM OCTaeTCs TOJILKO
reneparop 32768 I'u ucnonw3ytomuii pesonatop U2. OauH pa3 B CEKyHIY MUKPOKOHTPOJUIEP MPOU3BOAUT OMPOC
JUist OOHApY)KEHHs Ha)KaTHs KHOIKH BKJIIOYEHUs/BBIKIIIOUYEHHUS MUTAHUS M OOHOBIICHHS MH(OPMAUHU O TEKYIIEM
BpeMeHHU. CliellyeT OTMETHTb, YTO ITPU BXOJIE B 3TOT PEKUM OT MUTAHHSI OTKIIFOYAIOTCS! BCE MOTPEOUTEH DHEPTUH U
BCsl IU1aTa OJIOKa yNpaBJIeHUs JOJDKHA MOTPEOIATh OT aKKyMyJsiTopa TOK, He mpeBbimaronuii 300 MKA (TunoBoe
3HaveHue 220 MKA). bonbinmii TOK MOTpeOICHUS MOXKET CBUIETEIbCTBOBATh O HAIWYWU HEHCIPABHOCTH Ha IUIATe
OI5loKa yrpaBiIeHHs.

[lepexon n3 pabodero pexumMa B PeXKUM MUKPOIIOTPEOICHHS TIPOUCXOANT MIPH CIAECTYIOMNX yCIOBHAX:

®  HaXaTHe KHOIKY BKJIIOUEHHS/BBIKIIOUCHHS TNTaHNUS;

e  CHIKCHHUE HANPSDKEHHSA aKKyMylsTopa 1o 5,6-5,7 B, nerektupyemoe AL muxpokonTposiepa DD1 (curnan
"VACC", Bxox 55)

e [lepexon U3 pexxuMa MUKPONOTpeOIeHHs B paboUHil pesKUM NMPOUCXOIUT MPU CIEIYIONINX YCIOBHX:

®  Ha)KaTUe KHOIKU BKIIIOYEHHS/BBIKIIIOUEHHS TUTAHUS;

e cOpoc MHUKPOKOHTPOJIJIEPA, BHI3BIBAEMBI BCTPOCHHBIM CYIIEPBU30POM - IIPU CHWKEHHH MHUTAIOIIETO HArps-
XKEHHs MUKPOKOHTpouIepa Jio 2,6 B.

B ciiyuae oTcyTCTBHS CTallMOHApHOIO MUTaHUS (B CIydae OTKIIOUEHHOTO aKKyMYJSATOpa U BHEIIHEro HC-
TOYHHKA MUTAHUS) MUKPOKOHTPOJIIEP MIEPEXOUT B aBapUIHBIA pexxuM (QyHKIIMOHHPOBaHUs. [Ipu 3TOM MUKPOKOH-
Tpoiuiep pabdortaet ot HampspkeHus 3,3 B, kortopoe obecnieunBaercst 6atapeeit GB1. Ilpu 3ToM MHKpOKOHTpOIIIEP
pabortaer oT HampspkeHus 3,3 B, xotopoe obecmeumBaercs Oatapeeit GB1. B ciyuae paspsaku Gatapen GBI u
CHIDKEHHS aBapHITHOTO HATPSDKCHUS MUTaHUS 10 ypoBHA 2,6 B, Bctpoennsiit B DD1 cynepBuzop, 6moxupyromiimii

paboTy MUKPOKOHTpOJIIEpPA.

ABapuifHBI pEXUM PaObOThl MUKPOKOHTPOJUIEPA MOJHOCTHIO aHAJIOTHYECH PEKUMY MHUKpPOMOTPEOICHHUS 3a
UCKJTIOYEHHEM TOTO, YTO B JAHHOM pEeXHME MHKPOKOHTPOJIJIEp HE MPOW3BOAUT OINPOC KHOIKH BKIIOYE-
HUSI/BBIKITIOUEHHS NTUTaHUs. J[isl onpeaeneHus: Halnuuusl CTallMOHAPHOTO UCTOYHMKA TMHUTAHUS (aKKyMYJISITOpa HIIU
BHEIITHETO OJIOKa MUTAaHUS) MEKPOKOHTpoIuIep omnpamusaeTr curHan "BAT" (serBon 34 DD1). B cyyae moHmKeHHs
HaNpsDKeHUs] BHEITHETO MHUTaHus 10 ypoBHs 4,75 B muonst VD1, VD2 u pesuctopsr R4/R7 GopmupyroT curnan
HU3KOTO ypoBHS Ha TiHUAN "BAT", 1 MUKPOKOHTpPOIIJIEp EPEXOIUT B aBapUIHBIN pekuM (yHKnuonupoBauus. [1o-
CJIe TIOBBIIIECHUSI BHEIIHETO HAIPSDKEHUS MUTaHUs A0 ypoBHsA 4,75 B Ha nunun "BAT" nosieisieTcst curiai BhICOKO-
T'O YPOBHS, KOTOPBIHA BHIBOJUT MHUKPOKOHTPOJUIEP U3 aBApUITHOTO pexXHMa.

Ilepempruka S1 ycTaHaBnIMBaeTCs Mocje MPOTPaMMHUPOBAHIS MHUKPOIIPOIlECCOpa Ha 3Tale PeryaupOBKH U
HACTPOHKHU C 0053aTENBbHO MOIKITIOUEHHBIM BHEITHUM MUTAHUEM (aKKyMYJIITOP WIIH afamnTep).

4.2 MNamssimb

B onwuceiBaemom ammapare npumeHeHa Flash nmamste cepunm AT45 ¢dupmbr Atmel — mukpocxema D2.
Mukpocxemsl cepun AT45 npexacrasisitor co6oit Flash namsares ¢ HU3kMM noTpedseHreM, OONIBIIUM 00BEMOM JIaH-
HBIX M CTpaHW4YHOH opram3anuedi. Ha mecto DD2 moryt ycraHaBIMBATbCS MHKPOCXEMBI Pa3HOW EMKOCTH -
AT45DB041 unmun AT45DB081 — 2048 wnu 4096 ctpanuir o 264 Gaiita cooTBeTCTBEHHO. J[ocTyn K JaHHBIM, HAXO-
JUIIIMMCST B TIAMSITH, CO CTOPOHBI KOHTpOJIIEpa OCYLIECTBISIETCS IO TIOocieoBaTeIbHOMYy MHTepdeiicy SPI. Pac-
CMOTPHM HOAPOOHEE CUTHAJIBI, UCTIONb3yEeMble MUKPOKOHTPOJUIEPOM IPH 0OMEHE JTaHHBIMU € TTaMsATbio THia AT45:

e "MCS/" (DDI, Boixox 10 — DD2, Bxon 4) — BbIOOp MHKpOCXeMbI MamsTH. [Ipi OTCYTCTBHM OOpamieHus K
MHKpOCXEMe MaMsATH (HarpuMmep, B peXXuMe TecTa HHANKATOPa) Ha 3TOM BBIXOJIEe KOHTPOJUIEp (POPMUPYET BBI-
cokMil ypoBeHb. Takke BBHICOKHH YPOBEHb Ha 3TOM BBIXO/€ (DOPMHpPYETCS ITPU HAXOKACHUH B PEKHME MHK-
ponotpedienus. Ilepexon curHana Ha 3TOH JMHUM B COCTOSIHUE HHU3KOTO YPOBHSI CHTHAJIM3HPYET O Hadale
uKi1a ooMeHa nHMopManuy. B mporecce Bcero mukIiia CUTHAN Ha TaHHOW JIMHUHM OCTAaeTCs HU3KUM, H (DPOHT
CHTHaJIa COOTBETCTBYET OKOHYAaHWIO IMKia oOMmeHa. Ilpn mHHIManW3anuy ammapara MOCHIE anapaTHOTO
cOpoca, Kor/ia IpOU3BOANTCS MPOBEPKA COAEPKUMOTO MaMsITH, MOXKHO HAOIOAaTh M3MEHEHHUS! CHTHAJIOB Ha
ATOW JIMHWH TIPH MOMOIIY OcIiutorpada;

e "SCK" (DDI, Beixon 11 - DD2, Bxox 2) — TakToBbI curHan uatepdeiica SPI, mo momoxkurensHoMy GpoHTy
CUTHaJIa TIPOMCXOANUT OOMEH OJJHUM OUTOM JIaHHBIX. B pexxnMe MUKpONOTpeOIeHUsI Ha TOM BBIXOJIE MHKPO-
KOHTpOJUIEp (OPMHUPYET CUI'HAJT BBICOKOTO YPOBHSI, B paboueM peXMMe Ha 3TOM BBIXOJ/I€ NMPUCYTCTBYET HU3-
Kl ypoBeHb. B nukiie obmena wHpoOpManueid Ha 3TOH JIMHUM JIOJDKEH HaOJIIOAAaThCS MEaHJAp C 4acTOTOM
npumMepHo 920 KI'n;

e "MOSI" (DDI1, Boixox 12 - DD2, Bxox 1) — BBIXOJI OC/IEIOBATENbHBIX JaHHBIX SPI OT MUKPOKOHTpOILIEpA U
BXO/1 JaHHBIX MUKPOCXEMBI ITaMsTH. B pexxnme MUKporoTpebIeHus Ha TaHHOM BBIX0/ie pOPMUPYETCS CUTHAI
HHU3KOTO YPOBHS;
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e "MISQO" (DDI, Bxox 13 - DD2, BIX0x 8) — BXOJI IOCIIEA0BATENLHBIX JaHHBIX SPI MHUKPOKOHTpOJLIEPA U BBI-
XOJ TaHHBIX MUKPOCXEMBI MaMATH. B pexnMe MUKpOTIOTpeOIeHNS Ha JaHHOM BBEIX0JIe (OPMHPYETCS COCTOS-
HHE BBICOKOTO YPOBHS NPU MOMOIIX BHYTPEHHETO BEICOKOOMHOTO PE3UCTOpa MHKPOKOHTPOILIEPA, ITOIKITO-
YEHHOTO K HAPSKCHUIO TTUTAHMUS,

e "MWP/" (DDI, Beixox 14, DD2 — BX0# 5) — CHUTHAN 3aIIUTHl (PUCKATIBHOM 00IACTH TAMSITH OT M3MCHEHHSL.
[Ipu oTcyTcTBHM 3amucH B (PUCKATBHYIO O0JIACTD (3aIIMCh MPOMCXOINT TOJBKO MPpH (hHUCKANTM3ALNH arlapara,
MpU U3MCHCHUU CTABOK HAJOrOB U BBIBOJAX OTYCTOB) HA JAHHOM BBIBOJC (POPMHPYETCSI CHUTHAT HU3KOTO
YPOBHSI, YTO HCKJIIOYACT CIydailHOC WJIM HAMEPECHHOE HCKa)KCHHE WH(YOPMAIUHU, XPAHUMOW B (PHCKATHHOMN
00JacTu B mporecce paboThI anmnapara,

e "MRES/" (DDI, Beixon 17, DD2 — Bxoj 3) — cUrHAN HAYa bHOM WHUITHATM3AIMA MUKPOCXeMbI mamsitu DD2.
CurHajg HU3KOTO YPOBHS MHHUIMATM3UPYET MHUKpocxemy. B pabodem pexuMme NpH OTCYTCTBHH OOpaIlleHUs
KOHTPOJUIEPA K MaMATH Ha JAHHOM BBIX0JI¢ (DOPMHUPYETCS CUTHAJ HI3KOTO YPOBHsI. JlaHHBIH CUTHAN YCTaHAB-
JIUBAETCS B COCTOSHHIE BBICOKOTO YPOBHSI HETIOCPEACTBEHHO Iepel] HadasoM oOMeHa. B pexmme Mukpormo-
TpeOJIeHNs Ha JaHHOM BBIXOJIE TOJDKEH MPHCYTCTBOBATH CUTHANI BEICOKOTO YPOBHSI.

e (CrenmyeT OTMETHTH, UYTO IIPH HEUCIIPABHOCTH MUKPOCXEMBI MAMSTH WIH JIMHUHA uHTep(eiica SPI ammapaT BEI-
JaeT MHOYKECTBO COOOIIEHHH 00 OMMOKaX MaMATH B COOOMIeHNS O (haTaTbHBIX OMIHNOKAX.

4.3 Cucmema sanekmponumaHus

Cucrema QJICKTPOIMUTAHUA COCTOUT U3 CICAYIOMINX DJICMCHTOB!

®  HCTOYHMK NUTaHUs, coOpaHHBIN Ha MuKpocxemMe DA1. HaznaueHuem naHHOTO y37a sIBIsieTCSl 0OecredeHue
HanpsbkeHus 3,3 B+2% nns nutanus muxpokonTposiepa DD1 u muxpocxems! namsata DD2. Ilpu Hamununu
MUTAIOIIETO HANpsHKeHUsT Ha ypoBHe Bbime 5,3 B uwepe3 muonsr VD1, VD2 u nenutens R4/R7 Ha nuHuto
"BAT" nomaercst CUTHaJI BEICOKOTO YPOBHS, NIPU MOHIDKCHUM HAIPSDKEHHS TMUTAaHMS HIDKE YKa3aHHOTO YpOB-
Hs Ha UK "BAT" ¢opmupyeTcs curHan HU3Koro ypoBHs. [IoHMKeHHE BXOTHOTO MUTAIOIIETO HAP SKSHUS
JI0_KPUTHYHOTO YPOBHS IPOUCXOIMUT OOBIYHO HPH pa3psHKEHHOM aKKYMYJIATOPE WM B PeXXKUME NeYaTH, Korjaa
MOTpeOIsIEMBI TOK MOXeT Bo3pacTath 110 4 A. IIpu 3TOM nuTaHNe MUKPOKOHTPOJUIEPA OCTACTCS CTAOMIBHBIM
Omaronmaps otes3bIBaromieit e Ha VD3 u C12;

e  (eppuroBslii GuabTp L1 yMeHbIIaeT H3mydaeMble HEMSIMH MUTAHHS TIOMEXHU B 3(Up, 4TO yIydIIaeT 3JeKTpo-
MarHUTHYIO COBMECTHMOCTD;

e  KJIIOY JUIS OAA4M HAIPSDKEHMS NMUTAaHUS Ha TepMorosioBky Ha VT4. [lonaya HanpspkeHWH MTUTaHUS HA Teda-
Talollee YCTPOHCTBO JODKHO ITPOUCXOIUTDH B ONPEICICHHOM HOpsIKe, oJjauya HalpsOKCHUS TUTaHUS Ha Tep-
MoroinoBky (curxan "+HDR") npu oTCyTCTBUM HalpsDKEHHS MUTAHUS JIOTHYECKUX CXEM MpHUHTepa (BBIBOA 7
pazpeMa X3 muIaThl MHAMKALMK M YNPaBICHHS) MOXET MPUBECTH K BBIXOAY IMEYATAIOLIETO yCTpoiicTBa U3
ctpos. Haznauenue xiroua Ha VT4 cocTouT B mojade MUTAIONIMX HAMPSKEHUH HA TEPMOTOJIOBKY B Ompese-
JICHHO# MOCJIeI0BATEIbHOCTH 0] YIpaBjieHneM MHUKpokoHTposuiepa. Ha BeiBoge 37 DD1 (curnan "SHH/")
IIPU OTCYTCTBHMH IE€YAaTH BO BCEX PEXHUMax (OPMHUPYETCS CUTHAI HU3KOTO YPOBHS, BCIEJCTBHE YETO TPaH3U-
crop VT2 okaspIBaeTcst 3aKphIT, TpaH3ucTop VT4 Tarxke 3akpeiBaetcs. [Ipr HEOOXOIUMOCTH TIOAaYU HATIPSI-
KEHUsI HA TEPMOTOJIOBKY UIsl OCyIIeCTBIIeHHs niedaty Ha Beixoae 37 DD1 ¢opmupyercs curnais BBICOKOTO
ypoBHs, U Tpanzuctop VT2 orkpeiBaercs, oTkpbiBasg VT4, u Ha nunuu "+HDR" nosensercs nanpsbkeHue,
nojiaBaeMoe ¢ akkymyssitopa. Tpansucrop VT4 mogobpan TakuM 00pa3oM, 4TO Jaxke Ipu Toke 4 A majeHne
HanpsDKeHUs Ha HeM He npesbimaeT 0,6 B. B pexxume mMukpomnorpetnenus tpanzuctopsl VI2 u VT4 3akpbI-
TBI;

e KIIIOY /IS TIOAAYH CTAaOMIM3MUPOBAHHOTO HAIIPSDKCHUS MUTAHUSA HA Y376l CXEMBI, B KOTOPBIX HET HEOOX0ANMO-
CTH B pexkuMme Mukpornorpebnenus. K takum y3maMm oTHocATCS OJOK MHAMKAINH, KIaBHaTypa (CKaHHUPYeTCs
tonpko kiaBuima BKJI), npaiieper naTepdeiicoB RS-232 (yto mo3Bonmmino mpuUMEHHTH OoJiee OEmeBY0 U
pacnpoCTpaHEHHYI0 MHKpOCXeMy 0e3 BCTpoeHHOTo pexknma Shutdown) a Takxke JOTHYECKHE CXEMBbl Teda-
TAIOMIEr0 yCTpoWcTBa. JlaHHBIH KiTto4 coOpaH Ha Tpan3uctopax VI3 u VTS5. B pexxume MukpornoTpedieHus,
KOTr1a He00X0/IMMO OTKJIIOYHTH HEHY)KHBIE B JJAHHOM peXXnuMme OJIOKH, Ha BbIxoJe S0 mukpokonTposuiepa DDI
¢uckanpHoro 6510Ka (curHan "SDS5") dopMupyeTcs curHaa HU3KOTO YPOBHS M ITUTAIOIIEE HANpsDKEHHUE repe-
craeT nojasarbkcs Ha auHUIO "+5X". B pabouem pexnme Ha Beixozne 50 DD1 ¢opmupyercst HampskeHUE BBI-
cokoro ypoBHs. [Tockonbeky DD1 m3rorosiena mo KMOII texHomoruu, a morpedisieMslii oT Berxona 50 Tok
OUYE€Hb MaJl, TO HaNpsKEHUE Ha 3TOM BBIXOJE NMPAKTUYECKH COOTBETCTBYET HAMPSKEHHUIO MUTAaHUS MUKPOKOH-
tpomnepa 3,3 B+2%. Tpansucrop VT3 saBnsercs cpaBHUBAIOLINM 3JIEMEHTOM, KOTOPBI CpaBHUBAET TaJOH-
HOe HampspKeHue ¢ Bbixoaa S0 mukpokoHTposuiepa DD1 ¢ curHamom oOpaTHO# CBsI3u cTabMiu3aTopa, MmocTy-
natomero depe3 auoa VD15 Ha pesuctop R32. Kongencarop C34 mpemoxpanser cxemy OT caMOBO30YXKae-
HUSL.

4.4 Unmeppeticbl RS-232

[Tmata cuctemHast OANEPKUBACT YEThIpE MOTHOMAYIUICKCHBIX KaHajla MOCIEOBAaTEIFHOTO aCHHXPOHHOTO
npreMa W Iepefadd JaHHBIX, JBa W3 HUX WMEIOT alllapaTHYIo MOJAEPKKY, HHTETPHPOBAHHYIO Ha KPUCTAJUIC MUK-
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POKOHTpOJIEpa, a JABa IMYJIHPYIOTCS MporpaMMHO. BBIX0J MaHHBIX TepBoro kanana - curaan "TXDO0" - Beixox 3
MUKpOKoHTpoJutepa DD1, BeIXxon AaHHBIX BTOporo kaHama - curHai "TXDI1" - Beixox 28 DDI, BbIXoA JaHHBIX
TpeThero kanaia - curaan "TXD2" - Berxox 6 DD, BeIXo maHHBIX 4eTBepTOro KaHana - curHan "TXD3" - Berxox 8§
DDI. Bxox manbBIX mepBoro kanaia - curHaia "RXDO" - Bxoxg 2 DDI1, BXox AaHHBIX BTOPOTO KaHaia - CHTHAI
"RXD1" - Bxox 27 DDI, BX0oz IaHHBIX TpeThero KaHama - curHan "RXD2" - sxox 7 DD1, BX0ox JaHHBIX YETBEPTOTO
kaHana - curaan "RXD3" - sxoxg 9 DD1. Ilpu oTcyTcTBHM 0OMEHA Ha BBIXOJaX BCeX KaHAJOB (BBIXOIHI 3, 28, 6, 8
DD1) B paboyeM pexuMe IOJDKHBI MIPUCYTCTBOBATh CHIHAJBI BBICOKOTO YPOBHS, B PEXHME MUKpPONOTPEOIeHHS -
HH3KOTO.

Curnansl B TTL ypoBHSIX M3 MUKPOKOHTpOJIIEpa TOAAIOTCS HA MUKPOCXeMbI (hOpMHUPOBaHUS (QUIMUECKUX
curHasnoB DD3 u DD4. JlaHHbIe MUKPOCXEMBI COZIepKaT 1O ABa NMPHEMHHUKA U ABa nepenaTuuka RS-232. ITockomns-
Ky m1s untepderica RS-232 yposens JIOI" "1" - or munyc 3 B no munyc 25 B, a yposens JIOI' "0" - o mimroc 3 B
J0 wioc 25 B, To 11 yHKIIMOHUPOBAHUS CXEMBI HYXKHBI JIOTIOJTHUTEIbHBIE HANPSIKEHUs! TUTaHMsI, KOTOpbIe o0ec-
TIEYNBACT BCTPOCHHBIH B MHUKpOCXeMy IpeoOpa3oBarens. [Ipeobpa3oBarens MOCTpOSH MO CXeMe - YABOUTENh Ha-
npsokernsa. CHavana yiBanBaeT BXoaHoe Hampsokerune 5 B mo 10 B (paboty 3Toi 9acTu cXeMBI MOKHO TIPOBEPHUTH
0 HANPSDKEHUIO Ha BBIxoze 2 MukpocxeM DD3, DD4, a 3aTtem uHBepTOp HampspKeHUs - npeodbpasyer 10 B B munyc
10 B (paboTy KOHTpOIHPYUTE IO HAPSDKCHUIO Ha BBIXoae 6 Mukpocxem DD3, DDA4.

4.5 Cxema CKaHUpPoO8aHUus1 K/litaguamypbl

Hapsiny co ckaHMpOBaHHMEM KJIaBUATYPHI, MPOUCXOAUT CKAHMPOBAHUE KHOMKH BKJIFOYCHUS/BBHIKITIOUCHUS
mutanus. OOpaTuTe BHUMaHHE, YTO Ha)kKaTHEe KHOMIKU BKJIIFOUCHU/BRIKITIOUeHNs uTaHus (curHat "PWR") Heobxo-
JTUMO HE TOJbKO B paboyeM pexkuMe, HO M B PSIKUME MHUKpOTOTpebacHus. Ee cocTosHuE KOHTPOJIUPYETCS MUKPO-
KoHTposuiepoM DD1 ¥ mpu BKJIFOUEHHH ammapara CUTHAI HU3KOTO YPOBHS MOCTYIACT Ha BXOZ 51 MHKPOKOHTPOJI-
Jiepa, KOTOPBIN MEPEKII0OYacT amnmapar u3 padodyero pexxuMa B PEKUM MHKpomoTpedicHus. [loBropHOE HakaThe
KHOTIKH BKITFOUCHUS/BBIKITIOYCHUS TUTAHUS MPUBOIUT K BKIFOUCHHIO paboyero pexxmnma.

Curnaner "D0"... "D5" ¢ Beixon0oB MukpokoHnTposuiepa DD1 (BeiBoas! 44...49) ucnons3yrorcs i CKa-
HUPOBaHUsI MaTpULbl KIaBuaTyphl. JlaHHbele curHaisl yepe3 auoasl VDS...VDI10 u pazsem X4 noparoTcst Ha psiibl
MaTpuLbl Ki1aBuatypsl, orBeTHble curHanel "RETO"..."RET3" ¢ KOJOHOK MaTpuibl HOJAOTCs Ha BXoAsl 58...61
DDI1. Juonsl npeaoxpaHsoT BEIXOABI MUKPOKOHTposuiepa DD1 o1 BbIxoaa U3 cTpost Ipy OJHOBPEMEHHOM HaXKaTUH
HECKOJBKUX KiaBumI. Ecimu Her HaxaTwsix kiasuml, To Ha JuHESX "RETO0"..."RET3" pesucropsr NR1:1... NR1:4
(hopMupYIOT BEICOKHI ypoBeHb. [Ipn HaXkaTUM Ha KIIABUIY CUTHAJ HU3KOTO YPOBHS ITOCTYIUT Ha OAWH U3 BXOZIOB
"RETO..."RET3". Ilo HOoMepy BbIXOma ("DO0"..."D5") u HOMepy oOHapyxkeHHoro "RETO0"..."RET3" MuKpoKoOH-
TpOJIIEp OIpeesieT HOMep HaXaToH KIIaBHUIIH.

4.6 Cxema 3apsida akKymynsimopa

[Tata cucTeMHas CHaOKeHa CXEMOHl 3apsia aKKyMyJIAITOPHOH Oatapeu. [laHHas cxeMa COCTOUT U3 BXO/I-
Horo GuibTpa Ha KoHneHcaTope C25 BeinpsiMuTenapHoro Mmocta BR1, dunsrpyromux konnencaropos C27, C29, a
TaKKe MEepBUYHOrO OJIOKa MUTaHWs, COOpPaHHOrO Ha MHKpOCXeMe KJIoueBoro cradbwimszatopa DA2 Ttuma
MC34063, xoTopslif paboTaeT B pexXxuMe orpaHHYeHNs ToKa Ha ypoBHe 0,5A.

Pabota cxemsl KiroueBOro ctabmnuzaropa DA2 cOCTOUT B CIEAYIOMIEM.

BxoxHoe HampsbkeHue mocine BeIpsMutensHoro BRI momaercs Ha BXox muTaHus MUKpocxeMbl DA2
(Bxox 6). Crabunuzarop DA2 conepxur B cebe MOIIHOM n-P-n TPAaH3UCTOP, IMUTTEP KOTOPOTO TOAKIIOYEH K BbI-
BOAy 2, a KojekTop K BeiBoay 1. Kpome Toro, mukpocxema DA2 nMeeT BHYTpEeHHHH FeHepaTop, UCTIONb3YOIIUI
koHzneHcarop C28 mns onpenenenus nepuona. Ilpu ucrpaBHoi Mukpocxeme DA2 Ha BbIxoze 3 MOXeT OBITh IU-
noo0pa3Hoe Hampspkenue ammumtynoi 0,5 - 1 B. Bxox 5 mukpocxemsl DA2 ectb BXoa oOpaTHOH CBsI3M, HAa 3TOT
BXOJ HaNpspKeHHe rmoctymnaer depe3 auox VD13 va nemurens R20/R21. Ecnun Hanpspkenne Ha Bxoae 5 DA2 mpe-
Bbimaer 1,25 B, To BHYTpeHHHUI KIFOUE€BOHM TPAaH3UCTOP MEXAY BbIBoAaMH 1 u 2 3akphIT. [Ipy CHIDKEHHH MCXO -
HOTO HamNpsDKeHHs cTabmnm3aropa (HampspKeHHe Ha BbIXoJe 5 HmKe moporoBoro 1,25 B) maumnaer paboTath
KITIF04eBOii ctabnnmmsarop B pexnme HIMM. McxoqHoe HampspKeHHE MOBBIIIASTCS, JOCTUTAET ITOPOTa M OTKITIOYAeT
crabmimmzatop. [lpu aTOM mynpcanus nCXoxHOTO HanpsokeHus He npesbimaeT 50 MB. PaccmoTtpum neranbHee pa-
00Ty KIIIOUEBOro cTadmiam3aTopa. Kakublii TakT paboTel reHeparopa (Ha koHaeHcatope C28) BHYTpEHHUI KiTroue-
BOM TPaH3UCTOP OTKPHIBAETCA, U BXOJHOE HANpPsLKEHHE HAUYMHAET NMOCTYNATh Ha MHAYKTUBHOCTL L2, nuoxg VD11
IpU 3TOM 3aKkpbiBaercs. Uepes konaeHcaTopsl C32, C33 TeueT 3apsaHbIA TOK OT BXOJAHOTO UCTOUHHMKA Yepe3 UH-
qyktuBHOCTh L2. Tok 4epe3s MHIYKTHMBHOCTb HAUMHAET BO3PACTaTh, IPU 3TOM BO3pacTaeT CIaJ| HaNpsDKEHUS Ha
pesucropax R15, R16 u mo moctmxkenuto mopora B 260 MB (oTBeuaet nukoBomy 3Ha4deHHIO Toka 0,5 A), mpowuc-
XOAUT 3aMBbIKaHUs KItoueBoro tpansucropa. OtkpeiBaercst auog VD11 u 3apsiiHblilt TOK QUIBTPYIOMMX KOHAEH-
catopoB C3, 6C33 mporekaet yepe3 UHIYKTHBHOCTE L2 u nuon VD11, mpu 3TOM HCIONB3yeTCs 3anaceHHas paHee
SHEPIUsl HHIYKTHUBHOCTU L2. DTOT mpomecc OTKPHIBaHUS M 3aKpPBIBAHUS KIIOYEBOTO TPAH3HCTOpa OyIeT HMOBTO-
PATBCSA € 4acTOTOH reHepaTopa Ha C28 1o Tex 1op, Noka HanpsDKEHUE Ha BBIXOJE 5 He JocTurHer mopora 1,25 B.

JomyckaeTcs ciaeayromui 11uana3oH BXOIHOTO HAIMPSKEHU, KOTOPOE MOJAETCs Yepe3 COCAUHUTEND X5:
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nocrosiHHoe Hanpsbkenne DC - 12..15 B;
nepemennoe Hanpsikenue AC -9 .. 12 B.
HwxHsis rpannia paspsaa akKyMyJIsiTopa cocTaBiseT +5,6 B npu oTcyTcTBHs Harpy3kH, mmpu 6osiee HA3-
KUX HalpsHKCHUSIX pa3psiaa BO3MOXKHO CHIDKCHHE EMKOCTH aKKyMYJISITOpa MIIM BBIXOA €To u3 crpos. Ilpu takom
HANpsDKEHNH aKKyMYJSITOpa cXeMa 3apsaa odecreqnBaeT MaKCUMalbHBIH TOK 0,5A, OrpaHHYEHHBIN pe3nCTOpaMu
R15, R16. JlaHHBIA TOK cocTaBiseT MEHbIIE 1/3 eMKOCTH aKKyMmyisiTopa W obecnedmBaeT ObICTpHIA 3apsan. Ilo
Mepe yBEJIMYEHUs CTEICHM 3apsija akKyMyJsTopa, HanpspDkeHHe Ha HeM OyneT Bo3pacTaTh, a 3apsiiHbIA TOK -
yMmeHbmatkcs. [Iponecc 3apsia akkyMyssiTopa MpOoA0JDKASTCs 10 BO3PACTaHUS HANPSDKEHHSI HA aKKYMYJISITOpE JI0
ypoBHs 6,8 — 7,2 B. Ilocine 3Toro 3apsaHblii TOK EpecTaeT NpOTeKaTh.
Juon VD14 uckiroyaer noTpebiieHHe TOKa CTa0MIIN3aTOPOM OT aKKyMYJIATOpa IPU OTKITIOYEHHOM BXOJI-
HOM HaNpsDKEHUU MTUTAHUSL.

4.7 MemoOuka mexHO/102U4€eCK020 KOHMPOJIsi niiambl CUCMEMHOU

HcxonHoe cocTosiHUE — IJIaTa CUCTEMHAs C IPUCOEAMHEHHBIMH IUIATON MHAMKALMY U YIPaBIEHUs, IPUH-
TEpOM, 3apsDKCHHBIM aKKyMYJIATOPOM U MHTEpEHCHBIMU Kabemsamu, BexymuMu K PC, 3amyme HHBIM IpOrpaMMHBIM
obecrieuerneM WinMon 1 ComSend mii aHaIOTHYHBIM.

e [Ipu BKIIIOUCHMH TUIATa CHCTEMHAs JOJDKHA NEPEXOMUTh B PabOUMil PEXHM, €CIHM 3TOr0 HE HMPOUCXOIHUT —
MIPOM3BEANTE MIPOBEPKY CUTHAJIOB, HEOOXOIUMBIX JUIsl paO0ThI MEKPOKOHTPOJLIEPA.

e VHnukarop W Ki1aBHaTypa JOJDKHBI HOPMAIBbHO (DYHKIIMOHHPOBATH M MO3BOJISATH 3aMyCTHTh PEKHMBI TECTOB
anmaparypsl, €ClId 3TH PEeXHUMBI HEJOCTYITHBI — AMArHOCTHKA MHAWKATOpa W KiaBHATyphl. [lomHOTY (yHK-
LUOHUPOBAHMA KJIaBHATYphl (OTJEIbHOE Ha)kaTHe BCEX KJIABHIN) M MHIMKATOpa (CBEYEHHME BCEX OTICIBHBIX
CErMEHTOB M 3HAaKOMECT) HEOOXO0AUMO IIPOBEPUTH C IOMOLIBIO COOTBETCTBYIOIINX TECTOB.

KoHTponp nuraromux Hanpsbkenui — 3,3 B £2% na DD1 He3aBHCHMO OT pexxuma.

PaborocnocoOHOCTh Kitoga Ha VTS — Ha smurrepe VTS5 B pabodeM pexuMe AOIKHO NPHUCYTCTBOBATh
5,0 B£5%, B pexxume mukponorpednenns — menee 0,1 B. [lepexoxn u3 pexxuma B pexXuM OCYIIECTBISIETCS Ha-
KATHEM KHOTIKH BKITIOUCHUS/BBIKITIOUCHUS ITUTAHUS.

e PabotocmocobnocTs Kitoua Ha VT4 — B pabodeM pexrMe MpH HOAKIIOUSHHOM TEPMOIIPHHTEPE (HE B pEKUME
neyatn) Ha uctoke VT4 nomxrHO mpucyTcTBOBaTh 5 B (0OecneunBaeTcsi BHyTPEHHHMH CXEMaMH IPUHTEPA).
B pexxnme mevatn — HanpspkeHHE akKyMynsaTopa MuHyC 0,5 B. M0HO NpOBEpHTH C IMTOMOIIBIO TECTA TIPHH-
Tepa.

e Toku morpebiieHnst — B paboueM pexume, 6e3 neyaru — He 6osiee 100 mA (Ipu cBe4eHHH BCEX CETMEHTOB
MHIIMKATOpa — Ha BceX 3HakoMecTax nudpa ‘8’), B pexxume Mukpornorpediienus: - He 6onee 300 MKA, 6oub-
IT1e TOKH HOTPeOIeHHs CBUACTENbCTBYIOT O HEUCTIPABHOCTH.

e JIpoBepka paboOTOCTIOCOOHOCTH CXEM OMOBEIICHHS O HEMCIPABHOCTH NMUTAHMUA M cOpoca MHUKPOKOHTpoOJIIepa
MIPOU3BOIUTCA TPHU MOMOIIN MOJIKIIOYEHHUS PEryIHpPyeMOoro J1abopaToOpHOr0 MCTOYHHMKA MUTaHUS (TIOAKIIIO-
YEeHHOTO BMECTO aKKyMYJISTOPa), HOHIKEHHEM MUTAIOIIET0 HANPsDKEHUS U OKUAAHUS BBIBOAA HAa WHAWKATOP
BCEX 3HAKOB “ " TP MOCTIKEHHH mopora 5,6-5,7 B u mocnenyromero copoca MUKpOKOHTpoJutepa (oTciie-
JKIBAETCS TI0 TIPOTaJIaHuIo “ ) TIpU NaNbHEHIIeM MOHIKEHIH HAIPSDKeHUs, HO He Hibke 3,2 B (TunoBoe 3Ha-
yenue 3.5B+10%). [IpaBnibHO HaCTPOEHHBIH KOMIapaTop AOJDKEH cpadaThiBaTh paHbIIE, YeM CTaOMIN3aTop
BBIpabOTaeT cUrHall copoca MUKpPOKOHTPOJIIEpa.

® KonTtpons cxeMmsl mog3apsga —/ B£3% Ha pa3bemMe MOAKITIOUEHHS aKKyMyssTopa (X7) IpH MOAKIIOYEHHOM
BHEIITHEM MCTOYHHMKE NMHUTaHMS W paboTalomeil miare MHANKAMKA U yIpaBieHus (mposepsiercs: pabora DA2
noj; Harpy3koi 50-80 MA).

Kontposns 3BykonzmydaTesns (MHIIAIKH).

e Konrpoas unrepdeiicoB RS-232 — unrepdeiic ¢ komnprorepom npu nomomy WinMon Ha ckopocTH 0OMeHa
38400 u BemoHEHHEM TpaH3akiuK "Get", HHTEpQeHc ckaHepa ITPUX-KOJa MOXKHO IIPOBEPUTH MPH IIOMOIIN
ckanepa win uHTepdeiicaoro kabdens u PC ¢ mporpammoit ComSend u Tecta 944 moceiaromniero 5Xo +1.

e KOHTPOIb U3MEPEHUS MUKPOKOHTPOIUIEPOM BXOTHOTO TUTAIOIIETO HAPSDKEHHsT (MMEETCsl COOTBETCTBYIOMIHN
TECT) TIPOBECTH C MOJKITFOYCHHBIM BHEITHETO OJIOKa MUTaHUS U 0e3 HEero.

»—[IpoBepka mevaTaromero ycTpoucTBa — ne4ath KOHTPOIBHBIX CTPOYEK, MPOBEPKA KadecTBa MEYaTH B 3aBHCH-
MOCTH OT ITapaMeTpPOB, ITPOBEPKa JaT4nKa Oymaru (BBIHYTh OyMary M monpoOOoBaTh Me4aTaTh).

e KoHTposb naTturka TemMrepaTyphl IedaTaromei ToJoBKH — TecT 942 BBHIBOAUT M3MEPEHHYIO TEMIIEpaTypy Ha
WHJIUKATOpP, U3MEPHUTH TEMIIEPATYPY [0 Me4aTH, IPOU3BECTH I1€YaTh — IPOBEPUTH H3MEHEHUE TEMIIEPATypPHI.

BHUMAHME! VYcranoska nepembruku (Jukamnep) S1 Ha mrelpuy SA3 nomyckaeTcsl TONBKO HOCIHE yc-
MENTHOH MPOoLeAYPHI 3aIKCH IPOrpaMMbl BO BHYTPEHHIOIO MaMsTh npoueccopa DD1 n npu 06s13aTebHOM HAJIMYUH
CTAIMOHAPHOTO MUTAHUS (TIOJKIIOYEHHBIH aKKyMYJIATOP WM BHEIIHUH MCTOYHUK NMUTaHMA). be3 Hamuuus crauno-
HapHOT'O NUTaHMs YCTaHOBKA MepeMbluky S1 3ampemaercs!
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4.8 Tecmbl pabombi EKKA

Tecthl pemHa3HaueHs! A7 mpoBepku padotocnocodnoct EKKA. [IpoBepKy MOXKET OCYIIEeCTBIATE Ipe-
CTaBUTEJIb CEPBUCHOM OpraHu3alluy, Hajiorosod uHcnekuuu npu BeeaeHun EKKA B skcrutyaTanuio, rapaHTUHHOM
o0cITy>)XKMBaHHUH, TIOCJE TEKymero peMonTa. [locie BBemeHHs HOMepa TecTa, HeoOxonuMmo HaxaTh kmaBumry [I1C].
[Ipurnamenue s BBEICHHS Mapois HA MHAWKATOpE OTOOpaskaeTCsl BOMPOCHTENBHBIM 3HAKOM. BBecTn cimyxe0-

HBIH Tapons "15290". Tlocne BBemeHus mapoisi HakaTh kinasumry [I1C].

Komanpga HNupuxartop Kuasuumu IMpumeyanus DJIeKTp.
JIEHTa
901 901 0 Tect kmaBmatypsl. IlocienmoBaTensHO Ha)kuMaiite
KJIABHUILU CJI€Ba HAIPaBO M CBEPXY BHU3
902 Tect unankaropa. [locnenoBaresbHO BHIBOJUT BCE
JIOITYCTHMBbIE CUMBOJIBI BO BCE 3HAKOMECTa MHANKA-
TOpa
903 0 Tecr mpuntepa. Ilewaraer TEKCTOBBIH NpuUMeEp H
HOMEp BEpPCUH
904 15-12-34 Tect yacos. [loka3biBaeT Tekyuiee BpeMs
905 0 Tect ¢uckanpHoi namsitu. [ledaTaer coobuienue o
CBOOO/IHOM M 3aHSITOM MECTE, O KOJMYECTBE 3alu-
ceil MH(MOpMAaLUM O IHEBHBIX OTYETaX, CTaBKaX
HasoroB, ooHyneHHs OIl, duckampHOTrO M HajorO-
BOT0 HOMepoB, ¢uckamm3ammu EKKA
906 40-01 00 Tect Bepcuu 1 KOHTPOIBHOM cyMMEl [10O
908 0 Huxr tectoB 903,902,904,906, mevats pa3 BO Bpe-
Ms
909 1 TectoBas mewars Kaxknable 4 MHHYTHI, BBIXOX IO
knaBuuie C
910 XXX TectoBas TPOMOIDKHUTENbHAS II€4aTh, BBIXOA IO
knaBuuie C
912 232 =0 Tect mHTEpdeiicoB, HEOOXOANMA TOMOTHUTEIbHAS
nepeMbluka nmopToB. [IpoBepka MpOXOXKIEHUSI CHT-
Hasa yepe3 unrepgeiicet EKKA
914 000 1 Tect pacmpesneneHus: MaMsITH MO TOBAphl U JICHTY.
[Teyaraer oT4EeT O KOJMYECTBE 3aNPOTrPAMMUPO-
BaHHBIX TOBapOB
915 BriTepeTs mycThlie 3anucu
917 917 1 1 [IIC] BriTepets Bce KoJpI TOBapoOB, He M3MeHAsA o0beM | Ilycras
HaMsITH
919 919 1 1 [IIC] BrITepeTs Bce Konbl TOBapOB, H3MEHHUTH pacupexae- | Ilycras
JICHUE NaMSTH
TOB 5000 | 5000 [TIC] | BBecTu MakCUMaJbHOE KOJMYECTBO TOBAPOB
940 TOB 21 3amuceiBaeT B mamate EKKA TecroBsiit mpumep | Ilycras
MaccUBa KOJIOB TOBapOB
941 | - CepBuc nepembruka cHsaTa, 0000000 ycraHoBICH-
Hast
942 T=27°C [TIC] Temnepatypa TEpMOTOJIOBKY NPH NEYATH
944 Cl - 2400 [TIC] Y CTaHOBHTH TECTOBYIO CKOPOCTh OOMEHa
E 000000 [MoacueT xonuyecTBa MPUHATHIX TECTOBBIX MMAKETOB
U OTPayKEHUE UX
960 XXX NNNNNNN ITpoBepka HOMepa MUKpOIIpoLeccopa
999 10 000000 Tect narel cepBucHOro obciyxxusanus. Kontpons | *
W YCTaHOBIICHHWE [aThl CIEIYIOIIEro CEpBUCHOTO
o0cyKMBaHHs

* Tlocne BBeneHMs ciyxedHoro naposs "15290", BBecTr cepBHUCHBIH mapois "12321".

4.9 C6poc onepamueHol namMsimu (UHUYyuanu3layusi)

COpoc omepaTWBHOW NMaMsTH (MHUIMATIH3AIKSA) BBITOIHACTCS B MOJHOM O0BEME IOCIE YPE3BBIYAIHOTO
cOOBITHS — c0Os B olIepaTHBHOM mamsATH. [IpoBeneHne MHUIHAIN3AIINHI BO3MOXKHO TOJIFKO MOCIIE BKIIIOYCHHUS MTUTA-
HUS anmapara U YCTAaHOBKH CEPBUCHON MEPEMBIYKH Ha BUIKY SA1, KoTopas HaXOIWUTCS MO KPBIIKOI (hHCKATEHOTO
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0JI0Ka W HEAOCTYITHA NMPU TEXHUIECKOM OOCITYXKMBAaHUHM M pEeMOHTE armapara. [lociie yCTaHOBKHM CEpBHUCHOH Tepe-
MBIYKH Ha BIIIKY SA1 BO3MOXHO TOJIKO BBITIOJTHEHHE NEHCTBHM, OTTUCAHHBIX HIKE.

Munnuanmsanns IpoBOIUTCS B CISAYIOMIEH ITOCIIeI0BAaTEIFHOCTH:

MNyHKTbI NPOrpaMMMUpOBaHUA, NOSICHEHUS

MocaepoBaTEABHOCTb KAGBMLU

CoobLieHne Ha HAMKaTope

BeenuTe cepBUCHBIN Mapoib MAPO.Ib, TIC ?
Bribepure: mpoBOAUTE COPOC HITH HET 1, TIC HIT 0
BribepuTe MakCHMyM TOBapOB Ic TOB 2000
BeeauTe HOMEp CIIEAyOLIETo Yeka Inc UEK 0.001
VcraHoBUTE TeKyIIee BpeMst Inc YAC 11.02.00
VcTaHOBUTE TEKYILYIO IaTy Ic AATA 11.03.00

[IporpamMmmupoBaHue AaTHl K BpEMEHN BO3MOXHO 1 0e3 cOpoca onepaTHBHON MaMATH, HO IIPH O0HYJIEHHOM CO-
CTOSIHMM HaKOIIUTEIIbHBIX PETHUCTPOB, TO €CTh MOCIIE TOIYUCHHUS OYEPEAHOTO OTYETHOTO (PUCKAIBHOTO YeKa, OOHYIICHHS
3JIEKTPOHHOM JIEHTHI M YCTAHOBKU CEPBUCHOM NMEPEMBIUKH Ha BUWIKY SA2.
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S Ilnata MHAMKALUM U YIIPABJICHUA

Huxe NnpeAcCTaBJiCHaA CXEMa pacroJIOKCHU 3JICMCHTOB Ha IJIATC MHAWKAIIUN U YIIPABJICHHUA. Cxema 3J1ek-
TpUYCCKasd MpUHIUIIHNAIbHAA NPUBEACHA B IPUIOKCHUN B.

CTODOHa YCTAHOBKH MHJIMKATOpPA U KJIaBUATYPbI

Swae
SWa SWE 5W2 SWIE +

SWi9 W24

W12 sW23 |j

W17 SWzz

SW3 SHT SWit SW15

SWZ SWE SWie SWi4

cz

OGpaTHas cTopoHa
TTonxmrouenne

IUIATEI
CHCTEMHOM

TTonkmrouenue
TEPMOTOJIOBKU [~
MpUHTEDA

=2

-./
=
(I
o

RS

TTonkmrouenue
JIaTYHKA I10-
JIO)KEHHSI Bayia

[Tz

Tlogxknrouenne mia-
TOBOTO JIBUTaTeis
U 1aT4HKa OyMaru

Bbnox nHAMKaTOpa COCTOUT U3!
®  CXEMbI YNIPaBJICHHUS TEPMOIPUHTEPOM;
®  CXEMbl YIIPaBJICHUS HHIUKATOPOM;
®  KOHTAKTHBIX IUIOUIAJIOK /ISl KJIABUATYPHI.

5.1 CxeMbI ynpaesieHUss mepMornpuHmepom

HOI{CI/ICTCMa YHOpaBJCHUA TEPMOIICHATAIOIINM MEXAHU3MOM COCTOUT U3 CICAYIOIINX OCHOBHBIX Y3JI0OB:

JpaifBepbl MPUBOA IIaTOBOTO ABUraTelNst — MUKpocxemsl DD1,;
nHTepdeiic ynpaBiaeHus TepMOIIeYaTaroIIeH TOJI0BKOM;

cXxeMa M3MEpEeHHS TeMIIePaTyphl IeUaTaromeH TOJI0BKH;

cxema 0OHapyKeHHUs KOHIa OyMa>KHOM JICHTHI.
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PaccmoTtpuM paboTy KaXkI0TO U3 ATUX Y3JIOB 10 OTAEITHHOCTH.

B kauectBe npaiiBepa HpHBOJa LIArOBOrO JABUIATENs HCIOJB3YeTCS CIICLHATM3MPOBAaHHAs MHKpPOCXeMa
DD1 - BA6845FS. Mukpocxema cogepxuT 1Ba H-MocTa ¢ BEIXOIHBIM TOKOM 710 | A ¥ HU3KUM BBIXOJHBIM ITaJICHH-
€M HamlpsDKCHHS (CyMMa TaJeHHsl Ha 000X BBIXOAHBIX TpaH3HCTOpax (“BepxHeM” W “HIKHEM ) THIIMIHO COCTaB-

nset 0,5 B npu npotexaromem toke 0,4 A).

[laroBeIii 1BUraTeNb MEYATAOMETO MEXAHU3MA COAEPKHT IO JABE OOMOTKH C THUIIOBBIM CONPOTHBIICHHEM
15 Om, makcumanbHOe Hampsbkenue Ha jauauu "+HDR" ¢ yuerom nanenust HanpsbkeHus Ha VT4 (muiatel cucrem-
HOMW) coctaBisier 7,2 B, mosToMy MakcHMalbHBIH HMPOTEKAIOMINH Yepe3 KakKIylo N3 OOMOTOK TOK OTpaHHMYUBACTCS
UX OMHYECKHM COTPOTHBIeHHEM Ha ypoBHE 0,5 A. O0e 0OMOTKH MOAKIIOYEHBI HANPSIMYIO K BbIxogam H-mocToB
mukpocxemsl DD1. Paccmotpum Tabnuity cocrosuuit st BeHTiist BA6845FS. Tlox o6o3nauennem "+VCC" mo-
HUMaeTCs HanpspkeHue, monaBaemoe Ha Bxox nutanus "VCC" (BeBogs! 11 u 14 DD1), mox o6o3nauennem "GND"
— moteHnuai Ha BeiBogax "MGND" (BemBoxs! 8, 1 DD1), Ha norudeckue Bxoas! "DIR" u "SD/" (Bxomsr 5, 4 n 12,13
COOTBETCTBEHHO) MTOJAFOTCS] CUTHAJIBI JIOTHYECKUX YPOBHEM.

Bxox "DIR" (5,4) |Bxox "SD/" (12,13) | Beixox "OUT1" (7,2) |Bexox "OUT2" (10,15)| Pexum 0OMOTKH
Jlormueckwmii "'0" Jlormueckwmii "1" "+VCC" "GND" [IpsiMoii Tok
Jlormueckwmii "'1" Jlormueckwmii "1" "GND" "+VCC" OOpaTHBI TOK
Jlornueckwuii "0" Jlornueckwuii "0" OTKIII04YeH OTKIIIOUYEeH OcraHoB
Jlornueckuit "1" Jlornueckwuii "0" OTKIIIOYeH OTKIIIOUEeH OcraHoB

Kak BuziHO 13 Tabnuipl, npu nogade Ha BxoJ "SD/" HU3KOTO YpOBHS, BBIXO/bI OTKIIIOYAIOTCS, U TOK 4epe3
00MOTKY He mpoTekaeT. Bxonapsr "DIR" ympaBisioT HampaBICHHUEM TOKa, MPOTEKAIOIIero uepe3 oomMoTku. Ha Bcex
JIOTHYECKUX BX0JaX MUKpocxeMbl DD1 MUKPOKOHTpOJIIep BBIIaeT HU3KUI YPOBEHB BCcE BpeMs B paboueM pexxume
U peXHUMe MHKPONOTpPeOJIeHHs, 32 HCKIIUYEHNEM BPEMEHHU NeyaTd WM nepeBoja Oymaru. B aTux pexumax uc-
MOJIB3YIOTCS IIarOBbIE ABHMIATENIM MEXaHWU3MOB Ul NpUBoJa OyMakHOW JeHThl ueka. Ha muauu "MOT" (Bxoaml
"SD/" DD1, Beixon 32 mMukpokoHTposuiepa DD1 mmaTel cucTeMHOMN) TOSBISIOTCS BRICOKHE YPOBHH, pa3pelIaroie
MPOTEKaHNEe TOKa dYepe3 oOMOTKH asurarens, Ha jquHUAX "PHI1" (Bexon 30 mukpokxoHTpoimiepa DD1 mmatsr cuc-
temHo#) u "PH2" (Bexon 31 mukpokonTpoimiepa DD1 miaTel cHCTEMHOM) TOSBISIOTCS MEAHPHI, CIBUHYTHIC JPYT
OTHOCHTEJIFHO JIpyra Ha YeTBEpTh NEepHo/ia, KaK MOKa3aHo Ha pucyHke 3. [lepnon ciienoBaHust CHTHAIOB H, CIIEI0-
BaTEJIbHO, CKOPOCTh BPAIIEHUS JBUraTeNsl 3aBUCHUT OT PeXMUMa pabOTHI MPHHTEpa. B pexxuMe medatn ckopocTh 10-
Jaun Oymaru orpeessieTcsi BpeMeHEeM aKTHBAallM| HarpeBaTeIbHBIX 3JIEMEHTOB TEPMOTOJIOBKH, KOTOPOE 3aBUCHT OT
BEJIMYHMHBI IUTAIOIIET0 HANPSKECHUS, TEMIIEPAaTyPhl TOJIOBKH, INIOTHOCTH BBIBOAMMOTO TEKCTa M MTapaMeTpoB, OIpe-
JICTICHHBIX T0JIb30BaTesieM. MUHUMaJbHAS JUINTEIBHOCTD MOJyNeproia (a3l Py MevaTu MyCTOH CTPOKU HIIH IPO-
roHe 6ymaru coctasisier 1200 Mxc. B pexume mporoHa OyMa)xHOH JIGHTBI CKOPOCTDh BpAIlEHHs ABUraTessl 3aBUCHUT
OT Hanmuuus Oymaru, ompenensieMoil ¢ moMomplo jaaTduka. llpm oOHapyxeHHH Oymard IOJyNepHoa pPaBEH
1200 mxc, pu otcyrctBun - 8000 MKc.

PHI
PH2

K7

K8

K5

K6

Pucynoxk 3

Ecnu npu Ha)kaTH# KJIABUINK IIPOTOHA JICHTHI, ABUraTeNb HE BPAIIaeTcs, BpamaeTcs ciaabo mwim B oOpar-
HYIO CTOPOHY — TO mpobiema win B curraiax "MOT", "PH1", "PH2", 8 mukpocxeme DD1, niu B 00MOTKax JBHTa-
TeJIs, WM B COEAMHEHNH B pa3beMe X4. [IpoBephTe HalM4Ke CUTHAJIOB MPH MMOMOIIHX ocIIiorpada, HaxxuMmas Kia-
BUIIIY IIPOTOHA JICHTHI. 3aTeM HMPOKOHTPOJIMPYITE HaJWMYHe CHUTHAJIOB HETIOCPEACTBEHHO HAa KOHTAKTax pa3bemMa X4
IIPY OTKIIFOYEHHOM JBHTaTelie (BO3MOXKEH OTKa3 OJHOTO M3 BeIX0A0B DD1), 1, HakoHen, MOJKIIOYNTE MPUHTEP U
NpOBEPhTE MPOXOXKICHNUE CHIHAIOB Ha IIAroBbIi JBuraresns. He Oynaer NUIIHMM Takke MPOBEPHTH MCIPABHOCTH
0OMOTOK JIBUraTeNs U OTCYTCTBHE 3aMbIKaHUI MEK/1y HUMHU.

[NeuaTaromuii MexaHU3M TaKXKe COAEPXKUT JATYMK ONpenesieHns] Hannuus Oymaru. JlaTuuk mpeacraBiisier
co0oit onronapy — cBetoano] (aHOA - KOHTAaKT 1 X4, kaTox - KOHTaKT 3 X4) u npn-POTOTPaH3UCTOP (IMUTTEP KOH-
TakT 3 X4, xomnekrop koHTakT 2 X4). Ilpu npoBepke Hannuusi Oymar, KOTOpas IPOMCXOIUT KPATKOBPEMEHHO
(0,5-1 mc) mepen meyaThi0 KaXAOW CTPOKM M MOCTOSHHO MPU MPOroHe OyMard B Cliydae ee OTCYTCTBHUS, HAa aHO[
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cBeroanona depes kimod VT1 mogaercs HanpspkeHHE MUTaHUS, 3TO CAENAHO JUIS CHIDKEHHS DHEPronoTpeOIeHus,
T.K. JUIS HOpMaJIbHOK paboThl CBETOAMO Y Hamo okoyio 20 MA. [Ipu Hanmuuu OyMaru CBET OTpaXKaeTcsl ¥ MOTaaaeT
Ha (OTOTPAH3HUCTOP, OTKPHIBas ero, u Ha TuHUU "PAP/" (Bxon 57 mukpokorTpoimepa DD1 miaTer cucteMHOM) 00-
pasyercs HanpspKeHHe HU3Koro ypoBHs. Ecim Oymaru HeT, GOTOTpaH3UCTOP 3aKpHIT, U HA "PAP/" uepes BHyTpeH-
HHH PE3UCTOP MHUKPOKOHTpOJUIepa (GOPMUPYETCS HaNpshKEHHE BBICOKOTO ypoBHA. To ke caMoe NPOHCXOIMT MpU
OTKJIIOYCHUH CcBeToanoza. CBETOIMOJ BKIIOYACTCS KPAaTKOBPEMEHHO Ul OOHapyKeHWs OyMard mnepel NedaTbio
Ka)kKJJOH CTPOKH ¥ NP NMPOTOHE OyMaru, eciii MOCIeAHss He 0OHapyKeHa.

[Hanee paccMoTpuM uHTepQeiic yrnpaBieHus rneJaTaoomell ToJIoBKoil TepMonpuHTepa. JaHHbiid uHTepdeiic
conepkut curHainsl: "DAT", "CLK" u "LAT/", xoTopble BbIIatOTCsl U3 MUKpOKOHTposiepa DD1 ruiatel cucreMHoi
(xoHTakThI 29, 25, 26) 1 moCTyNaroT Ha yIpaBieHUE NeyaTaromelt ronoskoi repmomnpuntepa. Curnan "DAT" - ato
CHTHAJ IOCJIEOBATEIbHBIX JITAaHHBIX, 3arpy’KaeMbIX BO BHYTPEHHHME PEruCTpHI Nevararomei ronoBku. [To ¢ponTy
curnaia "CLK" npoucxonur 3arpyska ogHoro oura nanssix. [Ipu newaru texcra curnan "CLK" nmeer Bug Mean-
pa ¢ gactortoit ot 368 k[’ mo 900 k[, curnan "DAT" taxxe xaotndecku mamensercsa. Curnan "LAT/" sapnsetcs
CUTHAJIOM BHYTPEHHEH INepe3arpy3Ky, Ha 3TOM BBIXOJE B PEXHME MEYaTH JOJDKHBI MOSBISATHCS KOPOTKHE OTPULA-
TEeNbHBIC UMITYJIBCHI IITUTEIHFHOCTHIO Tpromm3uTensHo 500 He u wacToToit mpoxosxaeHus 300 - 800 I'm.

Paboroii nevaTaromiei rogoBku yrpasisieT Takxke curaan "STB". [Ipn Hammuuu curHANa BRICOKOTO YPOBHS
Ha 3TOM BXOJ€ JIOTHKA NeYaTaroleil TOJI0OBKU BKIIIOYAET HATPEBATEIbHBIE DIIEMEHTBI, COTIACHO JAaHHBIM 3arpyKeH-
HBIM B Hee 10 MHTepdelcy ynpasieHus. B pexxumMe nedaty (HO HE B pe)KMME IIPOTOHA JICHTHI) Ha 3TOW JMHUH (Hop-
MUPYETCS BBICOKUI YPOBEHb.

Ecnu xadecTBO mevaTH HU3KOE M HE 3aBUCHT OT NTapaMETPOB HACTPOMKH HJIM MeYaTh BOOOIIE OTCYTCTBYET,
To cienyet nposeputs uHun "CLK", "DAT", "LAT/", "STB" u cxemy U3MepeHus TeMIepaTypbl TOJOBKH U BXO/I-
HOTO HampspkeHus nutanus. [lo 1ByM mocieiHUM mapameTpaM MUKPOKOHTPOJUIEP PacCUUTHIBAET BpeMs aKTHUBAIUU
TEPMOTOJIOBKH, ¥ IIPU HEUCIIPABHOCTH LieTIeld M3MEPEHHs ITHX I1apaMeTpoB pacCYMTaHHOE BpeMs Oyler HelnocTa-
TOYHBIM /I edaTd. MUHUMAIbHOE BpeMsI aKTHBAINH - | Mc.

TepMmornedararomasi roJ0BKa COAEPKUT MONYIPOBOAHUKOBBIA PE3UCTOP, COMPOTUBIEHHE KOTOPOIO 3aBU-
CHT OT TeMIepaTypsl. MUKpOKOHTpOJLIEpY HEOOXOJMMO 3HATh TEMIIEpaTypy Ie€4aTaromel TOJIOBKH, YTOOBI paccum-
TaTh BpeMs aKTHBALMM HarpeBaTeIbHBIX 3JeMeHTOB. [l sToro npu nomoun BerpoeHHoro AL (Bxox 54 mukpo-
KoHTpoiuiepa DDI1  1omatel  cucTeMHOI) wm3MepsieTcs HampsbDkeHHe Ha Jenutene R19(mmatel  cucrtewm-
HoM)/TepmopesucTop, moxaBaemoe yepe3 RC ¢punptp Ha R18 n C26 (mnmater cuctemHoit). Mmeercs crienuanbHBIH
TECT, TIO3BOJISIONIUH TPOBEPUTH paboTy TaHHOH IenH.

5.2 CxemMbl ynpaesieHuUsi UHOUKamopom

CxeMa ympaBiIeHUs] HHINKAaTOpa MOCTpoeHa Ha MuUKpocxeMe DD2 — koHTposuiepe KUAKOKPUCTATIIYECKO-
ro MHAWKaTopa. JlaHHas MHKpocxema aBTOMaTHuUecKH oOHOBiseT cerMeHTH JKK MHAMKaTtopa B COOTBETCTBHH C
nHpOpMaLHe, nepeaaHHON IEHTpaTIbHBIM MUKpOKoHTposiepoM DD (rumata cuctemHas) U XpaHsIIeics BO BCTPO-
enHoit mamstu. UaTepdeiic ynpasnenns mukpocxemoit DD2 comepxut tpu muaun LCS/, LWR/ u LDAT. LCS/ -
JUHUS paspeleHusi pabotel MuKpocxeMbl. [To monoxurensHomy ¢ponty curHana LWR/ npoucxoaur 3arpyska
OJTHOTO OWTa TAHHBIX, IIePEeNAIOIINXCS MocaenoBaTenpHo mo muaun LDAT.

Jist xoppekTHo# paboTel MuKpocxemMbsl DD2 HeoOxoammo HampspbkeHue nutaHus +3,3B, obecriedeHHOE
CXeMoOii, cocrosiieli u3 Toko3anatomero pesucropa R10 u cradbunurpona VDI,
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6 Cxembl Kkadesieii 11 MOAKJIIOYEHUS] KOMIIbIOTEPA U BHEIITHHUX YCTPOICTB

Kabenn aist moaKkimo4YeHus epCOHATBHOTO KOMITBIOTEpA CKaHepa, BECOB U JIPYTUX JIOKAJIBHBIX YCTPOMCTB IO WH-
tepdeiicy RS-232 umeeT creayronyro pacinaiky (s 9-Ti KOHTaKTHOTO pasbema RS-232):

BUJI HA PA3HEM PPO CO CTOPOHBI 3AJTHEM CTEHKH

1 8
[lopt nonkmoyeHUst KoHTakT pa3sema HaumeHnoBanue nenu KonTaktel Buiiku DB-9M
X2:4 "RXD" (mprem aHHBIX) 2
COM 0 X2:5 "TXD"(nepenava JTaHHBIX) 3
X2:3 "GND" 5
X2:2 "+5 X" 9
X2:6 "RXD" (mpuem TaHHBIX) 2
COM 2 X2:7 "TXD"(nepenava JaHHBIX) 3
X2:8 "GND" 5
X2:1 "+5 X" 9
X3:4 "RXD" (mpuem JTaHHBIX) 2
COM 1 X3:5 "TXD"(nepenaya JaHHBIX) 3
X3:3 "GND" 5
X3:2 "+5 X" 9
X3:6 "RXD" (mpuem JTaHHBIX) 2
COM 3 X3:7 "TXD"(nepenaua JaHHBIX) 3
X3:8 "GND" 5
X3:1 "+5 X" 9
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7 CIUCKY KOMIIOHEHTOB IL1AT

CnUCOK KOMMNOHEHTOB nnaTbl CUCTEMHOM

oGongisze HaumeHoBaHve Kon [MpumevaHne
BR1 AvopaHbin moct B40S dupma “Semikron” 1
Ona anekTtponutu-
KoHeHeaTops! YeCKNX  KOHAeHca-
Onektponutuyeckne pmpm "BC Components”, "Hitano" n Topos Aoryckaercs
p. fiManasoH  Hanps-
BeckopnycHbie 0805 cmpm "Siemens", "Hitano" n ap. x::m:, )C/)gasgﬁ:g:g
B nepeyHe go 25 B
C1 0805-22 pF+20% 1
C2 0805-1000pF+20% 1
C3 0805-0,1mkF+20% 1
C4 0805-22 pF+20% 1
C5, C6 0805-0,1mkF+20% 2
c7 47mkF/10V +£20% 1 | Beicota <10 mm
C8...C11 0805-0,1mkF+20% 4
C12 220mkF/10V £20% 1 | Bbicota <10 mm
C13...C16 0805-1000pF+20% 4
C17...C21 0805-0,1mkF+20% 5
C22 22mkF/10V £20% 1 | Bbicota <11 mm
C23...C25 0805-0,1mkF+20% 3
C26 0805-1000pF+20% 1
Cc27 220mkF/25V £20% 1 | Bbicota <12 mm
C28 0805-470 pF+20% 1
C29 0805-0,1mkF+20% 1
C30 0805-1000pF+20% 1
C31 0805-0,1mkF+20% 1
C32,C33 220mkF/16V £20% 2 | Bbicota <12 mm
C34, C35 0805-1000pF+20% 2
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C36 220mkF/10V £20% BbicoTa <12 mm
C37 0805-0,1mkF+20%
C38 220mkF/10V £20% Bbicota <12 mm
Mukpocxembl
DA1 NCP551SN33T dwmpma “ON Semiconductor” Kopnyc SOT-23A-5
DA2 MC34063AD  dwmpma "Motorola" Kopnyc SO8-150
DD1 Atmegal28L-8Al dupma “Atmel’ Kopnyc TQFP-64A
DD2 AT45DB041B-SC dumpma “Atmel” Kopnyc SO8-230
Kopnyc S0O16-150
DD3, DD4 ST232BD dupma “ST” unu kopnyc SO16-
300
DD5 74HC14D dupma “Philps” Kopnyc SO14-150
GB1 JIntnesas 6atapesa CR2032-VB2 cupma “EEMB”
HAl 3ymmep KPT-1410 dmpma “KEPO”
L1 AMB-201209-0600NS dwmpma “Anla Technology”
L2 RLB0912-151K dwmpma “ABC Electronics”
PesnctopHble cbopkm YC16 2,2 kOm +5% dupma
NR1...NR4 "W AGEO"
PeancTopbl
BeckopnycHble 0805 dupm "Siemens”, "Hitano" n gp.
R1...R3 0805-22 kOm +5%
R4 0805-130 kOm 5%
R5, R6 0805-1 kOM +5%
R7 0805-220 kOm +5%
R8 0805-75 Om +5%
R9 0805-1 kOm +5%
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R10 0805-22 kOM +5% 1
R11 0805-220 kOM 15% 1
R12 0805-4,7 kOm 5% 1
R13 0805-22 kOM 5% 1
R14 0805-2,2 kOm 5% 1
R15, R16 0805-0,47 Om 5% 2
R17 0805-22 kOM 5% 1
R18 0805-2,2 kKOM +5% 1
R19 0805-10 kOM £1% 1
R20 0805-1,05 kKOM +1% 1
R21 0805-4,99 kOM 1% 1
R22, R23 0805-2,2 kOm 5% 2
R24 0805-22 kOM 5% 1
R25 0805-220 Om 15% 1
R26 0805-1 kKOM 5% 1
R27 0805-22 kOm +5% 1
R28 0805-2,2 kOM 5% 1
R29 0805-220 Om +5% 1
R30 0805-220 KOM +5% 1
R31 0805-22 kOM 15% 1
R32 0805-1,5 kOM 5% 1
R33 0805-22 kOM 5% 1
R34 0805-130 kKOM 1% 1
R35 0805-22 kOm +5% 1
R36 0805-240 Om +1% 1
S1 xamnep MJ-G katanor “CummeTpoH” 1
SA1..SA3 Bunka PLS-40 katanor “CMMMeTpoH” 0,15| PLS-2 (3 wT.)
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Kepamnyecknin pe-

Ul ZTA 7,37 Ml'y  kaTanor “CuMmMmeTpoH” 1 30HATOD

u2 MTF32 na 32768 'y, 1 YacoBow kBapL
Ouoabl ompm "Vishay", "PH", "Rectron”, "Semiconductors"
v ap.

VD1, VD2 BAV99 2 Kopnyc SOD-23
VD3 LL4148 1 Kopnyc SOD-80
VD4 BAV99 1 | Kopnyc SOD-23

VD5...VD10 LL4148 6 | Kopnyc SOD-80
VD11 SS14 1 | Kopnyc SMA
VD12, VD13 | LL4148 2 | Kopnyc SOD-80

VD14 SM4001 1 Kopnyc MELF
VD15 BZV55 C2Vv7 1 Kopnyc SOD-80
TpaHauctopbl hmpm "PH", "International Rectifier”,
"Philips" n gp.

VT1...VT3 BC817-40 3 | Kopnyc SOT-23
VT4 IRLML6402 1 Kopnyc SOT-23,
VT5 NZT660 1 | Kopnyc SOT-223

KaTanor " CummeTpoH "
X1 Bunka PLD-80 0,075| PLD-6
X2, X3 TJ5M-8P8C 2
X4 PLD-80R 0,375| PLD-30R
X5 DJK-02B 1
X6 22-03-5025 katanor "Molex" 1
X7 22-03-5035 kaTtanor "Molex" 1
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CnUCcoK KOMNOHEHTOB NnaTbl MHAUKAUMKU U ynpaBrieHus

Mos.
HanmeHoBaHune Kon MpumevaHune
bOo3HayeHne
Ona  anekTponutu-
KoHaeHcaToph! YECKMX  KOHAOEeHca-
Onektponutuyeckne cupm "BC Components”, "Hitano" n TopoB AomyckaeTcs
p. ANanasoH  Hanps-
N w o " XEHUN OT Hanpsxe-
BeckopnycHble 0805 dmpm "Siemens”, "Hitano" n gp. HUSI, YKA3AHHOTO B
nepeyHe o 25 B
C1, C2 220mkF/10V £20% 2
C3 0805-0,1mkF+20% 1
C4 22mkF/10V +20% 1
C5, C6 0805-0,1mkF+20% 2
Mukpocxemb
DD1 BA6845FS dupma “ROHM” 1 | Kopnyc SSOP-A16
DD2 HT1621B dupma “Holtek” 1 ggg”y" SSOP48-
HL1 UHpnkaTop QTAO0551-DPRHP  Kutan 1
NR1 PesuctopHasa cbopka YC16 220 Om 5% dvpma 1
"YAGEQ"
NR2 PesnctopHasa cbopka YC16 22 kOm 5% dupma 1
"YAGEQ"
PesuncTtopbl
BeckopnycHble 0805 cunpm "Siemens", "Hitano" u gp.
R1 0805-2,2 KOm 5% 1
R2... R6 0805-510 OM +5% 5
R7 0805-1 kKOM 5% 1
R8 0805-22 KOmM +5% 1
R9 0805-150 OM +5% 1
R10 0805-330 OM 15% 1
Ul MTF32 Ha 32768 'Ly 1 | Yacosow kBapL




3.021.027 npl

- 22 -

Vb1 o BZV55 C3V3 Kopryc SOD-80
VTl TpaHnauctop BC817-40 Kopnyc SOT-23
X1 FDC 30 «kaTtanor "CummeTpoH"

X2 22-03-5035 «kartanor "Molex"

X3 T41-0000-1280 dcupma "Imperial”

X4 22-03-5085 «kartanor "Molex"




Ipuiaoxenue A bBiok-cxema coefuHeHU
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IIpunoxenne b Cxema mjiaTel CHCTEMHOM

i
EAERE

=g

HE VL
LN L3
ELrRALE
SO0/ TLRIATId

LCDME 55N

s
Wwa

s :
Ly i -
—;:_Zl E} %Z'T o
i [} i)
B """; = |—“‘:
2 & =
—
L] )
""5_.-"" - ":ﬁlir—‘
g B B2
[ e ey
]
g =

£

¥

[T

i
i3]
Com

-';ﬁs

g

|smssxursm%s

Warien gigs

NET

MR oEy
ML

[ty

T
| v

i

2
i HawD

-—{ 550

IME By

=

i8
N .
-
(TEATT] ¥
kl— T
<]
- =
==
NIla
ill‘l: r
a1 &7
E2 R | =
# e
= IHE
Il
1




_25_

[puioxkenne B Cxema miaTsl HHAMKAIUM U YIIPABJIEHHUS
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