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1 BCTYI

1.1 Liei nocibHuK 3 TexHiyHoro ob6cnyroByBaHHSA Ta NOTOYHOIrO PEMOHTY (4ani — noci-
OHMK) NpU3HaYeHe ANng BUKOPUCTAHHSA NMpu NPoOBEAEHHI TEXHIYHOro o6CnyroByBaHHs Ta NOTO-
YHOrO PEMOHTY peecTpaTtopa KOHTPOSbHO-kacoBoro enektpoHHoro MG N707TS (Hapani -
EKKP), skui npusHayeHun Ons aBToMatmsauil NpoBeAeHHS pPOo3paxyHKiB 3 KIlieHTamMu B
cchepi TopriBni, rpoMaacbKOro xapyyBaHHA Ta nocnyr i 3abeanedvye peecTpauito npogaxy
ToBap (HagaHWx nocnyr) 3 BuvAadeld HaZpyKOBAHOro OOKYMeHTa (4eka), aBToMaTtmsauito
06niKy Ta KOHTPOSIIO PyXy TOBapiB, 0OUMCNEHHS Ta 36epexeHHsa faHuX A4S KOHTPOono noga-
TKOBUX BifjpaxyBaHb, BuAaudi AeHHUX Ta nepioguyHuX ickanbHUX 3BiTiB

1.2 TexHiyHe ob6crnyroByBaHHS i MOTOYHUI PEMOHT BUKOHYHOTb LIEHTPU CEPBICHOro 06-
cnyroByBaHHs (LICO), siki matoTb gorosip 3 BUpoOGHMKOM Ha npaBO BUKOHAHHS LMX POBIT.

2 BKASIBKW/ 3 TEXHIKW BESINEKA

2.1 He gonyckatn Ao peMoHTY ocCib, SiKi He MPOMLNM IHCTPYKTaX 3 NpaBui TEXHIYHOI
ekcnnyartauii i TexHikn 6e3nekn npu ekcnnyaTtauii enekrpoyctaHoBok Ao 1000 B i He o3Ha-
NomMunuch 3 ekcrinyartauinHoro gokymeHTadieo Ha EKKP.

2.2 Y skntodeHomy EKKP 3abopoHsieTbca BUMaT i BCTaHOBMAOBATU BMOKM | CKNagosi
yacTuHn EKKP, pos'egHyBaTu i 3'egHyBaTN po3’ €M, BUKOHYBATU MOHTaXHIi 1 iHLWI po6oTH.

2.3 lpun yCyHEHHi HecnpaBHOCTEN LO3BOSIAETLCA BUKOPUCTOBYBATU NAANbHUK i3 pobo-
4oto Hanpyrot o 36 B, wo ranbBaHiYHO PO3B A3aHUN Bil OCHOBHOI MepeXxi.

2.4 Tig yac nowyky HecrnpaBHOCTEN BCE BMMIpOBaribHE Ta KOHTPOSibHE 0bnagHaHHA
NOBMHHO OyTN HaAINHO 3a3eMrieHe..

2.5 He 3anuwante 6e3 Harnsay EKKP, Bknio4YeHUM B MepeXXy XXMUBIEHHS 1.

2.6 KOMMOHEHTK, CKagoBi YacTuMHM | NPOBOAM, LLO NigNSaratoTb 3aMiHi, MOBMHHI 3aMi-
HIOBATUCb Yy BiANOBIOHOCTI 3 AOKYMEHTaUiet0 BUpOOHMKA, HE 3MIHIOMTE BiACTaHb Mi>K KOMMO-
HEHTaMW CXemu.

3 OCHOBHI ®YHKUIOHAIBbHI TA TEXHIYHI XAPAKTEPUCTUKN EKKP
3.1 OCHOBHI (byHKLIIOHanNbHI Ta TEXHIYHI XapaKTepUCTUKM peecTpaTtopa npu poborTi
y CKnagi KOMM'OTEPHO - KACOBOI CUCTEMW HaBedeHi B Tabnumui 1 .

Tabnuusa 1
HanmeHyBaHHA napameTpa (XapaKkTepucTukn) 3HayeHHs (HasB-
HiCTb) NapameT-

pa

1 Pexxvmmn poboTm y cknagi Komn'toTepHO-KaCoBOI CUCTEMM:

- nonepegHe rnporpamyBaHHS; +

- peecTpauis;

- 3BITHICTb

2 Pexxvmun poboTn aBTOHOMHO:

- 3BITHICTb +

- TeCTyBaHHS

- OBGHYNEeHHs

3 KinbkicTb kacupiB (onepaTopis) 32

4 KinbKicTb nogaTkoBmX rpyn T1a 360piB:

- 3 JoaaTHiM NigcymMKom; 5

- 3 Bil'EMHMM NiACYMKOM,; 5

- 6e3 onogaTKyBaHHSA 1+1

5 Hasea ToBapy (nocnyru), cMMmBoniB 50

6 KomeHTap 0o Ha3Bu ToBapy, CUMBONIB 92

7 LliHa ToBapy 999.999, 99
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MpoooexeHHA Tabnuui 1

HainmeHyBaHHS napameTpa (XxapakTepucTUKM)

3HayeHHs (HasiB-
HICTb) MapameTpa

8 IM'a kacupa (onepatopa), CMMBOniB

15

9 3aronoBok Yeka (novYaTkoBe NMOBIAOMITEHHS), PAAKIB LOBXUHOW 24 CUMBO-
niB: NporpamMyBaHHSA NOAATKOBOro, Ta peecTpaLinHoro Homepy.

3+1+1

10 3akntoyHe NOoBIAOMMNEHHS Yeka, pAakKiB JOBXUHOK 36 cMMBONIB

11 Opyk B veky iH(popmaLinHoro psiaka

12 Kacosi onepalil, L0 BUKOHYOTbCS:

- peecTpalis onnaTtu roTiBKOI;

- peecTpauis onnatu NNaTiKHUM YEeKOoM;

- peecTpalis onnaTt NnaTikKHOK KapTKO

- peecTpauis kombiHoBaHOI onnaTty;

- MHOXEHHS LiHM Ha KinbKiCTb TOBapy (nocnyr);

- MHOX€EHHSI LiHM Ha ApOBOBY KiflbKiCTb TOBapy 3 ypaxyBaHHAM HE MEHLUe
TPbOX 3HaKIB NMicNs KOMU;

|+ ||+ +

- 064YMCNEeHHs BiACOTKOBOI HAaA0aBKN i 3HUKKU;

- 064KncneHHsa abcontoTHOT HAAbaBKU i SHUKKU;

- 061K rPOLLOBUX CYM;

- po3ainbHW 06NiK AaHUX No ToBapax(nocnyrax)

- 06YMCneHHs cymu 3aavi;

- aHynoBaHHS onepaLii 40 3aKpUTTA KACOBOro Yeka;

- 064YMCNEeHHA NPOMIKHUX NiACYMKIB;

- 06YMcneHHs 3aranbHUX NigCYMKIB;

- peecTpalis cnykb60Boro BHeCEHHS rpoLlen;

- peecTpauis cnyx6oBoi Bugadi rpolen;

- peecTpauis Buaadi rpoLler no pisHMX NogaTkoBUX rpynax (BMOaTKOBUMA YeK);

- peecTpauia npoaaxy 3a kogamu ToBapiB;

- peecTpauis Buaadi rpoLler no pisHMX NogaTkoBUX rpynax (BUOaTKoOBUMA Yek);

- peecTpauia npoaaxy 3a kogamu ToBapiB;

|| || | | ]| ] ] ]+

13 BuBeaeHH4a iHhopMaLlii:

- Ha [pYK;

- Ha iHOWKaTop KIieHTa;

- y kaHan 3B’a3ky 3 EOM

+| +| +

14 MNepekntoyeHHs pexnmis poboTn 3 BBEAEHHAM Naponis

+

15 MakcumarbHa cyma MoKyrnok B YeKy

999.999, 99

16 MakcnmanbHa HakonuMyeHa cyma 3a AeHb Mo NogaTKoBIn rpyni

999.999, 99

17 TepmiH 36epiranHs iHdopmauii B O3l Npu BiaKNOYEHHI XMBIEHHSA, TOAWH,
He MeHLUe

1440

18 KinbkicTb po3paais iHaukaTopa KnieHTa

5 psokis no 24

19 MopsakoBun Homep Yeka 1-9999

20 MoBa noBigoMIIEHHSA NpKU APYKY i Ha iHAMKaTOpI yKpaiHCbKa

21 Hanpyra xuBneHHsi, B . 915%
MOCTINHOIO CTpyMy

30A

22 TMOTYXHICTb, O CMOXMBAETLCA B peXUMI ApyKy, BT: 27

23 rabapuTHi po3mMipu, MM, He BinbLue Hix 146 x215 x 190

24 maca HeTTO, Kr, He BinbLue Hix 1,75
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4 OICKAJIBALIA TA NMEPCOHAIISALIA

Mpouenypu dickaniszauii i nepcoHanisauii EKKP nposoasateca 3a gonomoroto WEB -
CTOPIHKMW.

HeobxigHO yBIiMTU B nokanbHy Mepexy, BBECTU NoriH (service) i naponb (751426). IMi-
cnsa uboro BigkpmBaeTbcs noyaTtkoBa WEB-cTopiHka

uk v

IC30800001 wmonen:

Logout
Yac 12.12.2014 15:32:15
DickansHuil Ne 9876543210
Nonarkosuin Ne MH 123456789012
Yac owosnenna sHyTpimmsoro N3 20.11.2014
Bepcia MG-07
ID_DEV 411041792 (18800000)

Cepsic —~+ HanawTtyBaHHA
Dickanizosanni: TakK
Ocrannin 3sir: #3e09122014
; v+ Mepexa - %7 Mopem
Ethemet Axruenuni. IP:192.168.0 21
RNDIS AxtueHni. [P192.168.8.2

Micna HaTuckaHHA Ha ikoHKY «Cepsicy», 3'aBnsetbca WEB-cTopiHKa, B Akin MOXHa
npoBecTn pickanisauito
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3aronoBoK Yeky LI
Yac NpMCTROR
Ne Mapamertep CTpoka
CEMAZAHHA
1 1 PEECTRATOP M@M-1
Hazan,
2 1 YHPAHA 2014
3 1
4 1 MH 111222333444
5 1 ©H 9988776655
Mopatku L
Ng BigcoTok nogartky BigcoTok 160py
1 20.00% 0.00%
2 0.00% 0.00%
3 0.00% 0.00%
4 0.00% 0.00%

3aronosok B @M MogaTkA B DN

HeobxigHo 3anporpamyBaTu BCi HEOOXigHI napameTpu i HATUCHYTKM KnaBiwy «Pickanisauis».

Ansa nepconanisadii EKKP, HeobxigHo B noyaTtkoBoi WEB -CTopiHKM HATUCHYTK Ha iKo-
HKy «Mogem», nicnsa voro BiakpueaeTbca HacTynHa WEB -cTopiHka

Moaem
HanawmysaHHA
MepcoHanizoeaHn 3 [D_SAR 101}
HokyheEHTI
CTaH Mogeny FofioTa
Hasa
A Mepiog 38'Asky 0o:15:00
3B'A30K YEpEs 000302
BnokyeaHHA Yepes 71:48:02

Moaynb 6e3neku

KapTka Mo ffo000000001

ID_SAM T

Horep ekealdpa 300

CnomeeHo 3 10 DEY 562036736 (21000000)

BumMEHYTH MepcoHanizadia SA MepcoHanizauis

lNepcoHanisauisi BUKOHYETLCA HAaTUCKAHHAM Ha BigNOBIQHY KriasiLly.
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5 CKIAL EKKP

[lo cknagy NpUCTpPOIO BXOOATb:

- nnata cucTemHa,

- nnarta niaceBivyBaHHS;

- BOy#oBaHuWM iHONKATOP KIieHTa

Mpun cknagaHHi EKKP BuwesBkasaHi 6510ku 3'€eaHYI0TbCA MK COBOK0 MEXaHIYHO i enekT-
pU4YHO. Y BCiX po3'eMax nepeabayeHi kntodi Ans opieHTauil pos'eMiB, TakKMM YNMHOM, BUKIOYa-
E€TbCA MOXIUBICTb HEBIPHOI CTUKYBaHHS, KPiM TOro, BCi pO3'eMy MaloTb PisHUW dpopmart, Lo
BUKITHOYaE MOMUITKOBY NepecTaHoBKY nigkrtoyarTecs. bnok-cxema EKKP npuBepneHa B nona-
TKy A.

6 NMNJIATA CUCTEMHA

Hwxye Ha MarnoHKy nokasaHo po3TallyBaHHA efleMeHTiB Ha nnati cuctemHol. Cxema
erleKTpuyHa npuHumMnosa npveeneHa B gogatky b.

CTOpOHa YCTaHOBKU €NEMEHTIB
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3BOPOTHa CTOPOHa

xn

| 5

MNnaTta cucrtemHa cknapaeTbCA 3 HACTYNHUX (hYHKLiOHaNbHUX BY31iB:

MmikpokoHTponep ( DD1 ) - Bupobnse curHanu HeobxigHi Ans poboTu BCiX iHLWMX
BY3niB anapaTy, npautoe nig ynpasniHHAM BHYTPILHBOI Nporpamu;

nam'atb ( DD2 ) - cnyxuTb Ansa 36epiraHHA NporpamMHuUX YCTaHOBOK Ta eeKTPOH-
HOro XypHany;

pe3epBHE MXepeno XUBMNeHHs - nitiesun akymynsrtop (GB1);

OCHOBHUWM i FTOOUHHUKOBWUI KBapLi;

CUCTEMA XMBIIEHHS - CKNadaeTbcsa 3 cTabinisatopa Hanpyrn Ha DA3, skun 3abes-
neyvye HeobxigHi 3,3 B £ 2% ansa poboTn MiKpOKOHTpoOepa y BCixX pexnmax pobo-
Tun; ctabinizatopu Hanpyrn DA1 , DA2 , DA4, w0 3a6e3ne4vytoTb Hanpyru >XuBreH-
HA + 3,3B i +5B BignosigHO Anga BY3niB, sKi BiAKNOYaKTbCA B PEXUMI MiKPOCMNOXN-
BaHHs. [1Oo cknagy CUCTEMMU XUBMEHHSA BXOAATb TakoxX koY ( VT4 ) onga sigknto-
YEeHHS XXMBMSAYO0I HanNpyrun Bi TepMOLPYKYHOUYMIN roNoBKM | MOTOpa npuHTepa i VT5
AnNs BIOKNIOYEHHS HaANpyrn XXMBNeHHs Big Smart kaptu;

cxema BuBeAeHHS iHbopmMauii Ha iHguKaTop;

8
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cxema ynpasniHHS TepMOApPYKYHYIM MexaHi3MoM;
cxema 3apsgy aKkymynaTopa;

cxema ynpasniHHS rpOLLOBUM SALLIMKOM;

cxema o6miHy gaHnmm no Ethernet;

cxema obMiHy gaHnmmn 3 SmaCard ;

cxema obMiHy gaHumm 3 Com noptamu;

cxema obmiHy gaHumn 3 USB noptamy;

CXema CKaHyBaHHS KrnasiaTypu.

MikpokoHTponep

MikpOKOHTpOMep € LueHTpanbHUM erieMeHToM (pickanbHoro moayns. Y EKKP 3actoco-
BaHUN MikpokoHTporiep STM32F207 cipmu " STMicroelectronics ", npautotoumin npu Hanpyasi
xmBneHHs 3,3 B £ 10%. Kepytoda nporpama 3anucaHa y BHYTPILLHIO NaM'aTb MiIKDOKOHTPO-
nepa, 30BHILHI WUMHX AaHux/agpecy He BUMKOPUCTOBYIOTBCH, WO 3HAYHO MiABULLMAO Hagin-
HICTb CUCTEMM | BUKITHOYNNO HEOOXiOHICTb CKMagHOro MOLYKY HEeCrnpaBHOCTEWN Y 30BHILLHIX
WMHaX. TaknM YMHOM, rnepenik HecrnpaBHOCTEN, AKI MOXYTb MepeLLKoKaTu HOpMarsbHInN po-
6OTi KOHTpOnepa, BiAHOCHO HEBESMKUN, | TECTYBAHHSA iHLINX BY3MiB NfiaTU CUCTEMHOI MOXHa
NpoBOAMTM 3a OOMOMOrOK crneLianibHUX TeCTOBUX nignporpamM npu yHKUIOHYHOHYOMY MIKpPO-
KOHTpOIepw.

PosrnaHemo curHanu, HeobxigHi Ansa npasunbHOT poboTn MikpokoHTponepa DD1:

XMBNAYKM HanpyrKn, NnoTpibHa HaasHiCTb 3,3 B + 10% Ha BuBogax 11, 19, 28, 50, 75
i 100 wopo "kopnycHux " Bueigas 10, 27, 74, 99 i 20. Takox NoBMHHI ByTn NpucyT-
HiM i 6yTK cnpaBHi 6nokyBanbHi KoHaeHcaTopyn C3-C11. BigcyTHiCTb XunBNA4oi Ha-
npyrn xo4a 6 Ha OAHOMY i3 3a3Ha4YeHNX BMBIOAB MOXeE MPUBECTU A0 HEBIPHOI PO-
60Ti kOHTponepa. Ctabinizatop Hanpyrn DA3 B HOpmarnbHUX ymMoBax (Npu cnpas-
HOCTIi CXeMW i OOCTaTHLOI BXiOHIN Hanpysi) NoBUHEH BMpobnaTtn Hanpyry 3,3 B +
2(70;

CUrHan BMCOKOro piBHS Ha BxoAi nodatkoBoro cknaaHHsa "RES/" (Bueig 14). [Ons
po3pileHHss poboTn KoHTponepa, curHan "RES/" noBMHEH MaTU BMCOKUI PiBEHb,
AKUN POPMYETLCA BUCOKOOMHUM PE3UCTOPOM BCEpPEeauHi KOHTporepa, nigkroye-
HUM OO0 LWMHW XuBNeHHs. CurHan HM3bKoro piBHA Ha Bxodi "RES/" 6nokye poboty
MiKPOKOHTpoOnepa,;

HasABHICTb i cnpaBHicTb ocuunsaTopa U1 (kBapuoBuin pesoHaTop Ha 12,00 MIy) i
cnpaBHUX asoBpaltatowix koHgeHcatopiB C13 i C14. OyHKUIOHYBaHHA BHYTpILL-
HbOro TaKTOBOrO reHepaTopa Nerko NepesipuTn No HAABHOCTI MeaHApPY 3 YacTOTO
12,00 My Ha Buxogi "OSC_OUT" (euBig 13). 3anexHo Big pexumy Ha gaHOMY
Buxoai 6yae npucytHim abo 6e3nepepBHMiA MeaHap (puc. 1, pobounin pexum) abo
nadku imnynecis 3 yactotow 12,00 My, 3 Tpmeanictio nadvkm 0,4-0,8 mc i nepio-
aom 1 cek (puc. 2, pexxmMm MiKpOCMNOXKMUBAHHS);

HasABHICTb i CnpaBHICTb KBapLOBOro pesoHatopa U2, Ha yacTtoty 32768 Iu. Cnia
3a3HauYnTK, WO BHYTPILLHIN reHepaTop, AK1Mn BUKopuctosye U2 NoBUHEH npautoBa-
TW Y BCiX pexunmax (pobo4omy, MIKpOCNOXMBAHHSA Ta aBapinHoMYy).
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Pucynok 1 18/ 100HC Pucynoxk 2 1B / 500MmKc
PoarnsHemo goknagHiwe pexmmmn oyHKUiOHYBaHHA MikpokoHTponepa. [Npu Hopmanb-
HOMY >KMBJIEHHI i HAsIBHOCTI BCiX NepepaxoBaHMX BULLLE CUrHaniB KOHTPOSiep MoXe 3Haxoau-
TUCS B ABOX peXMMax - poboyomy i pexmmi MiKpOCnoXMBaHHS.
Y pobo4omy pexmmi MIKPOKOHTpONep MpPOBOAMTb CKaHyBaHHS iHAMKaTopa i matpuui
KnasiaTypu, o6pobnse curHanu iHTepdencie, 06CnyroBye HaTUCKaHHA KNaBgill i BUKOHYE KO-
mMaHau onepatopa. ObuaBa BHYTPIWHIX reHepaTtopa Ha pesoHaTopax U1 i U2 npautotoTsb.
CnoxvBaHM MIKPOKOHTPONEPOM B pobOYOMY peXunmi CTpyM He MOBMHEH MepeBuMLLyBaTH
100 mMA.
Y pexumi MiKpOCNOXMBAHHA MIKPOKOHTPONeEpP 3ynuHAE OCHOBHUM reHepaTop, Lo npa-
ytoe Ha U1, wo npusBoauTb OO0 3HWXKEHHS CroXuBaHoro Mmikpocxemoto DD1 ctpymy po
2,0 MKA. AKTUBHUM 3anuLIaeTbCs Tinbku reHepaTop 32768 'y BukopuctoBye pesoHaTop U2.
OavH pa3 B cekyHAy MIKPOKOHTponep BMpOONAe onuTyBaHHS ANSA BUSIBNEHHA HaTMCKaHHS
KHOMKM BKIMIOYEHHS/BUKIMIOYEHHS XMBNEHHNA. Cnig 3a3HaunTi, WO Npu BXOAI B LEN PEXMM Big
XWBNEHHS BiOKMOYAKTBCA BCi CNOXMBAYi eHeprii i BCA nnarta CUCTEMHa MOBUHHA CMOXMUBATH
Bil akymynsaTopa CTpyMm, wWo He nepesuwye 150 MKA. Binbwmin CTpym CrnoXmBaHHA MOXe
CBIJYUTM NPO HaSABHICTb HECNPABHOCTI HA NyiaTi CUCTEMHOI.
Mepexig 3 pobo4voro pexmnmy B pexunm MIiKPOCMNOXMBAHHA BiabyBaeTbCa nNpu cnigyto-
LLNX YMOBaX:
*  HaTUCKaHHS KHOMKM BKIHOYEHHSA/BUKIMIOYEHHS XUBMNEHHS;
* 3HWXEHHd Hanpyrn akymynatopa o 6,4B-6,6 B, getektipyemux AL MIKpOKOHT-
ponepa DD1 (curnan "VHDR", Bxig 10):

* Yy pasi BiACYTHOCTi CTauiOHapHOro XuBMNeHHs (y pasi BigKNOYEeHOro akymynaropa i
30BHILLHBOrO [Kepena >XMBIIEHHSA) B MIKPOKOHTPOMEpPi akTUBHUM 3anuwaeTbCs
TiNbkM GNOK rOANH pearnbHOro Yacy, SKUN XUBUTLCS Bif Pe3epBHOro akymynsatopa
GB1.

Mepexig 3 pexumMy MiKpOCNOXMBaHHSA B poboYMii pexnum BigOyBaeTbCA NPy HACTYNMHUX
yMoBaXx

* NPV HaTUCKaHHSA KHOMKN BKMOYEHHS/BUKITIOYEHHS XXNBMEHHS

* CKMOAHHA MIKPOKOHTpOrepa, WO BUKNNKAETbCS BOyLOBaHMM CynepBi3opoM - npu

3HWXKEHHI Hanpyru >XMBMeHHs MiKpOKOHTponepa o 2,6 B

-
\
Hi
\

|

Mam'aTtb

Y EKKP 3actocoBaHa Flash nam'atb cepii AT45 dipmun Atmel - mikpocxema D2. Mik-
pocxemun cepii AT45 asnsatoTb coboto Flash nam'aTe ¢ HU3LKMM CNOXUBAHHSAM, BENUKUM 06-
CAroOM JaHuX i CTOPIHKOBOI opraHisauieto. [Joctyn 4o AaHuX, WO 3HaxoasaTbesl B nam'aTi, 3 60-
Ky KOHTponepa 34iINCHIOETLCS MO nocnigoBHoMy iHTepdency SPI. Po3srnaHemo goknagHiwe

CUrHanu, BUKOPMCTOBYBAHI MiKPOKOHTPOMEpPOM npu oOmiHi gaHnmm 3 nam'atTio Tuny AT45:
+ "SCK" (DD1, suxig 89 - DD2, Bxia 2) - TakTOBUI curHan intepdgency SPI, no no3u-
TMBHOMY (PPOHTY curHany BiabyBaeTbca 0OMiH ogHMM GiTOM gaHuX. Y pexmnmi Mik-
POCMNOXMBAHHS HAa LIbOMY BUXOZi MIKPOKOHTpOriep oOpMye CUrHam BUCOKOIO pPiBHS,
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B poBo4OMy pexunmi Ha LUbOMYy BMXOAI MPUCYTHIN HU3bKUI piBEHb. Y LMK OBMIHY
iHdbopMaLi€eto Ha Ui NiHii NOBMHEH CNOCTepiratuca MeaHap 3 4acTtoTo Npubnms-
HO 920 KT u;

« "MOSI" (DD1, suxig 91 - DD2, Bxig 1) - Buxig nocnigosHux gaHux SPI Big mikpo-
KOHTporepa i BXi AaHUX MIKpOCXeMU Nam'aTi. Y pexmnmi MiKpoCnoXuBaHHA Ha ada-
HOMY BUXOAi POPMYETLCSA CUrHAMN HU3LKOIO PiBHS;

"MISQO" (DD1, Bxig 90 - DD2, Buxig 8) - Bxig nocnigoBHux gaHux SPl MiKpOKOHTpO-
nepa i Buxig gaHux Mikpocxemu nam'aTi. Y pexumi MiKpOCNOXMBaHHA Ha OaHOMY
BUXoAdi PpOpMYy€ETLCS CTaH BUCOKOrO PiBHSA 32 JOMOMOIOK BHYTPILLHLOIO BUCOKOOM-
HOro pesncTopa MiKpOKOHTposiepa, NigKIMo4YeHoro 40 Hanpyru XX1MBMNEHHS;

"MRES/" (DD1, Buxig 72 - DD2, Bxig 3) - cMrHan no4aTkoBOI iHilianidauii Mikpoc-
xemun nam'ati DD2. CurHan HMU3LKOro piBHS iHilianiaye mikpocxemy. Y pobovomy
pexuMi 3a BiACYTHOCTI 3BEPHEHHS KOHTposiepa 40 nam'aTi Ha gaHoMy BuxoAdi ¢o-
PMYETBCA CUTHAST HU3bKOro pPiBHA. [JaHUM curHan BCTaHOBMIOETLCA B CTaH BUCOKO-
ro pisHa 6e3nocepeaHbO nepea novaTtkoM OBMiHY. Y pexunmi MiKpoCnOXMBaHHSA Ha
AAHOMY BUXOAI NOBUHEH BYTW MPUCYTHIM CUTHAN BUCOKOIO PiBHS.

Cnig 3a3HaunTy, WO Npy HECNPABHOCTI MiKpocxeMu nam'aTi abo niHin iHTepdency
SPI anapat Buaae 6e3niy noBigoMneHb NPO NOMUIIKM NaM'aTi i NOBIAOMITEHHSA NPO
daTarnbHi NTOMUIIKK.

Cucrtema eneKkTpoOXNBIEHHS
Cucrtema enekTpoXMBIIEHHSA CKNA4aETbCA 3 TAKNX €NTEMEHTIB:
OXEPENO XMBIEHHS, 3i0paHun Ha mikpocxemi DA3. MNpuaHavyeHHAM gaHoro Byana
€ 3abesnedeHHs Hanpyrn 3,3 B £ 2% ansa xuBneHHa MikpokoHTporniepa DD1 i mik-
pocxemn nam'ati DD2. 3HMXEHHSA BXiAHOrO XUBNAYOI HAaNpyrn 40 KPUTUYHOrO piB-
HA BigOyBaeTbCcs 3a3BUYaN NpU PO3PSMAKEHOMY aKymMynaTopi abo B pexumi Opyky,
KON CTPYM CMOXUBAHHA MOxe 3pocTtaTtu Ao 2,5 A. [pu LbOMYy XUBEHHS MIKPOKO-
HTporepa 3anuwaeTbcs cTabinbHUM 3aBASAKM NaHUO3i, Wo Bias'asye Ha VD3, VD4
i C31;
eputoBui inbTp LS 3MeHLWwye BUNPOMIHIOIOTLCSH NaHUoraMy XuBeHHA nepeLu-
Koau B eqip, WO NOKpaLLye enekTpoMarHiTHy CyMiCHICTb;
KNIOY Ong nogadi Hanpyru XuUBreHHs Ha TepmoronoBky Ha VT4. lNogaya Hanpyr
XMBMEHHS Ha OPYKYIOUUIA NPUCTPIN Mae BiabyBaTuca B NeBHOMY NMopsaky, nogada
Hanpyrn XunBneHHs Ha Tepmoronosky (curHan "+HDR") npu BigCyTHOCTI Hanpyru
XWBMEHHS NOTiYHNX cXxeM npuHTepa (BMCHOBOK 10 pos'eMy X4) moxe npuBecTu Ao
BUXOAY APYKy4oro npuctpoi 3 nagy. lNpusHadeHHa knioya Ha VT4 cknagaeTtbcs B
nogadvi XMBNAYMX HaNpyr Ha TEPMOrosfioBKY B MEBHiM NOCAIAOBHOCTI Nig ynpasriiH-
HAM MikpokoHTponepa. Ha Bueoai 82 DD1 (curHan "SHH") 3a BigcyTHOCTI nevaTtku
y BCiX pexumax popMyeTbCA CUrHan HU3bKOro PiBHA, BHACMIQOK YOro TpaH3ucTop
VT3 3akputuin, TpaHauctop VT4 Takox 3akpmBaeTbcd. [Mpn HeobXigHOCTI noaaui
HanpyrM Ha TEPMOrosioBKY NS 34iIMCHEHHA OpYKY Ha Buxoai 82 DD1 dopmyeTbes
CUrHan BMCOKOro piBHA, i TpaH3auctop VT3 BigkpmBaeTbes, Bigkpusatoum VT4, i Ha
niHit "+HDR" 3'aBnsieTbca Hanpyra, WO NoAaeTbCa 3 akymynsitopa. TpaH3ucTop
VT4 nigibpaHnin Takmm 4YMHOM, WO HaBiTb NpW CTPyMi 2 A nagiHHA Hanpyrm Ha
HbOMY He nepesuwye 0,6 B. Y pexumi mikpocnoxmsaHHa TpaH3ucTopu VT3 i VT4
3aKpuTi;
BiAKNo4YaTbCa axepena crabinisoBaHol Hanpyru xuneneHHs (DA1, DA2 i DA4) Ha
BY3IM CXEMMU, B SKMX HEMAE HEOOXIOHOCTI B peXmnmi MikpocrnoxmBaHHA. [Jo Takmx
BY3niB BigHOCATbCA OMNOK iHauKauii, knaeiaTypa, Flash kapTta, a Takox noriyHi cxe-
MU OPYKYBaribHOro NPUCTPOK. Y PeXnMi MiKPOCMNOXMBAHHS, KONM HEOBXIOHO BiaK-
NIOYNTN HENOTPIOHI B 4aHOMYy pexnmi 6nokun, Ha Buxoai 26 mikpokoHTponepa DD1
(curnan "SD5/") i Ha Buxoai 15 mikpokoHTponepa DD1 (curHan "SD_EN") doopmy-
IOTbCA CUTHaNM HU3bKOro PIBHA i XUBUTb Hanpyra nepecrae nogaBaTUCs Ha TiHil
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"+3,3X","+5X" i "+MPWR". Y po6odomy pexumi Ha Buxogi 26 DD1 cdopmyeTbca
Hanpyra BUCOKOro piBHSA, WO Jo3Bonde poboty mikpocxem DA1, DAZ2;

* pe3epBHUN akymynaTop GB1, wo 3abesnevye xmBneHHs 6n0Ky roouH peanbHOro
yacy MikpokoHTponepa DD1. [iog VD2 3abe3anevye nogady >XMBIEHHA Ha MiHito
"+BAT" ogHO4YacHO 3 NOABOK HaMNPyru XNBNEHHS MiKPOKOHTpOsiepa He3anexHo Bif
NOSIOXKEHHA nepeMnykn Ha pos'emi SA3. YcTaHoBKa nepemunykn Ha SA3 gonycka-
€TbCS TINIbKX NPU BKITHOYEHOMY OCHOBHOMY XWBIEHHI, TOMY 3a BifICyTHOCTi OCHOB-
HOro xmBneHHs 4vepe3s GB1 Oyge npoTikaTM BENWKWMA CTpyM, WO Npu3Bege Ao
LWBMAOKOrO po3psay akymyrnsitopa.

Cxewma 3apsgy akymynsitopa

[MnaTta cucTteMHa OCHalleHa CxeMolo 3apsay akymynstopa. [laHa cxema cknagaetb-
cs 3 BXigHOro qinbTpa Ha koHgeHcaTtopi C25, C27 i inayktneHocTax L3, L4.

CTpym 3apsgy akymyndaropa npotikae dYepes giog VD7 i peanctop R50. 3apsa aky-
MYIiiTOpa MPUMNUHAETBLCS, SKLWO Hanpyra 3apsay BUPIBHIOETLCS 3 HAMNPYrow akymynatopa.

[nsa niasapsakM akymynstopa BUKOPUCTOBYETLCS BNOK XXMBMEHHSA NOCTIMHOI HANpyrn
7.5B + 5% 3A, Wo nigknioyaeTbes Yepes pos'eM X3.

Mo mipi 36inblEHHA CTyNeHs 3apsaay akymynstopa, Hanpyra Ha Hbomy Gyae 3pocTta-
TW, a 3apagHUA CTPYM - 3MeHLwyBaTucA. [pouec 3apagy akymynsaropa TpyBae 40 3pOCTaH-
HA Hanpyrn Ha akymynaTopi go pisHa 7,2B - 7,5 B. licnga uboro 3apsgHuin CTpyMm nepecrae
npoTikaTw.

3a pgonomoroto naHutora Ha R36, R43, C20 mikpokoHTponep DD1 Bu3Hayae HasBs-
HICTb MiOKMOYEHOro 610Ky XUBMEHHS.

Cxema ynpaBneHusi TepMONPUHTEPOM
MMigcuctema ynpaBniHHA TEPMOAPYKYOHIM MeXaHi3MOM CKIadaeTbCs 3 HACTYMHUX
OCHOBHWX BY3MiB:
* [OpanBep NpuBOOY KPOKOBOIo ABUryHa - Mikpocxema DD4;
* iHTepenc ynpaBniHHA TEPMOLPYKYHUUI FONOBKOID;
* CXema BMMIpIOBaHHA TemnepaTypu OPYKyH4OT rofioBKu;
* CXeMa BUSABIIEHHS KiHUS nanepoBol CTPIYKK.
PosrnaHemo poboTy KOXHOrO 3 LinX BY3siiB OKPEMO.
B akocTi gparBepa npueBoay KPOKOBOro ABUIyHa BUKOPUCTOBYETLCS Creliani3oBa-
Ha mikpocxema DD4 - BA6845FS. Mikpocxema MicTuTb ABa H-MocTa 3 BUXIGHUM CTPYMOM
A0 1A i HU3bKMM BUXIOHUM NagiHHAM Hanpyru (Cyma nagiHHA Ha 060X BMXIAHWX TpaH3UC-
Topax ("BepxHbOMY" i "HWKHBbOMY") TMNOBO cTaHoBUTL 0,5 B npu npotikae ctpymi 0,4 A).
KpokoBun OBuryH ApyKyroHOro MexaHiamy MiCTUTb No ABi OOMOTKM 3 TUMOBMM OMO-
pom 15 Om. MakcumanbHa Hanpyra Ha niHii "+HDR" 3 ypaxyBaHHAM nagiHHA Hanpyru Ha
VT4 ctaHoBuTb 6,0 B, TOMYy MakcMmanbHWUin CTPYM, LLIO NMPOTiKAe Yepes3 KOXHY 3 0OMOTOK
obmexyeTbes iX npoBigHMKoBI Ha piBHI 0, 4 A. Obuasi o6MOTKkM nigkntoveHi 6esnocepea-
HbO 40 BuxoaiB H-moctiB Mmikpocxemn DD4. PosrnaHemo Tabnuuto CTaHiB AN BEHTUNS
BAG845FS. lNig no3HavyeHHsM "+VCC" po3ymMieTbCsl Hanpyra, Wo NOAAaeTbCs Ha BXig KUB-
nenHs "VCC" (BuBoan 11 i 14 DD4), nig nosHadeHHAM "GND" - noTeHuian Ha BuBogax
"GND" (BuBogu 8, 1 DD4), Ha noriuHi Bxogun "DIR" i "SD/" (Bxoan 5, 4 i 12,13 BignosigHo)
NnoLatnTbCA CUrHAmNM JNOriYHNX PiBHIB.

Bxix “DIR” Bxig “SD/” Buxig “OUT1” Buxig “OUT2” | Pexxum 0oOMOTKH
4.,5) (12,13) (2,7) (15,10)
Jloriunmii “0” | Jloriunuit “1” “+HDR” “GND” [Ipsimuii ctpym
Jloriunwmii “1” | Jloriunwmit “1” “GND” “+HDR” Ob6epHeHuit
CTpyM
Jloriunwmii “0” | Jloriunuii “0” BigxiroueHui Binxmrouenuii OcTtaHOB
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Jloriunuit “0”

| Jloriummii “1” Bimkmouennit | Bimkmouennit |  OcranoB |

Ak BngHo 3 tabnuui, npu nogadvi Ha Bxig "SD/" HU3bKOro piBHA, BMXOOM BigKno4va-
I0TbCA | CTPYM Yepe3 0OMOTKy He npoTikae. Bxoan "DIR" kepytoTb HanpsiMKOM CTPyMy, LLIO
npoTikae yepe3 o6MoTkM. Ha BCix noriyHnx Bxogax mikpocxemmn DD4 MikpokoHTpornep Bu-
AAa€ HU3bKUI piBEHb BECb Yac B pOOOYOMY PEXUMI | PEXMMI MIKPOCMOXMBAHHSA, 3a BUHAT-
KOM yYacy ApyKy abo nepecyBaHHA nanepy. Y UUX pexmmax BUKOPUCTOBYKOTLCS KPOKOBI
ABUTYHU MeXaHi3MiB ANns npuBogy nanepoBoi CTpivkn veka. Ha ninii "MOT" (Bxogu "SD/"
DD4, suxig 97 mikpokoHTponepa DD1) 3'aBnai0TbCA BUCOKI PiBHI, WO OO3BOSATbL NPOTi-
KaHHs1 CTpyMy Yyepe3 0OMOTKM ABuryHa, Ha ninisx "PH1" (Buxia 84 mikpokoHTponepa DD1)
i "PH2" (Buxig 85 mikpokoHTponepa DD1) 3'aBnaioTbCAa MeaHOpw, 3pyLleHi OguH LWoAo
OLHOrO Ha YBepTb Nepiofy, K NnokasaHo Ha ManoHKy 3. Nepiog NPOXOAKEeHHS cUrHanis i,
oTXe, WBNAKICTb 06epTaHHA ABUIyHa 3anexutb Big pexnmy pobotn npuHtepa. Y pexumi
APYKY WBUAKICTb Nodadi nanepy BU3Ha4YaeTbCs YaCoOM akTMBaLii HarpiBaribHUX eNeMeHTIB
TEPMOroroBKUY, AKe 3anexuTb Bif BENUYUHW HarNpyru XXMBMEHHS, TeMnepaTypu rorioBku,
LWiNbHOCTI BMBEOEHOro TEeKCTY i napameTpis, BM3HA4YeHUX kKopucTtyBadeM. MiHiManbHa
TpuBanicTb HaniBnepioay asn npu gpyui NOPOXHbOro psiaka abo NporoHi nanepy craHo-
BUTb 1200 MKC. Y pexnmi NporoHy nanepoBoi CTPiYkKN WBNAKICTb 06epTaHHa ABUIyHa 3a-
NexuTb BiA HasABHOCTI nanepy, 0OyMOBIEHO 3a OOMOMOrow aatyvka. [py BUSBMEHHI
nanepy Hanisnepiog aopisHioe 1200 mkc, npu BigcyTHOCTI - 8000 MKC.

PH1
PH2

K29

K27

K30

K28

PucyHok 3

FAKLLO NpY HaTUCKaHHI KNaBilli NPOroHy CTPiYkn, ABUrYH He obepTaeTbcd, obepTaeTbes
cnabko abo y 3BopoTHuMI Bik - TO npobnema abo B curHanax "MOT", "PH1", "PH2", B mikpoc-
xemi DD4, abo B obmoTkax AsuryHa, abo B 3'egHaHHi B po3'emi X10. lNepeBipTe HasBHICTb
cuUrHarnis 3a JONOMOrow ocuunorpada, HaTuckarymn Knaeily nporoHy CTpiyky. MNoTiM npoko-
HTPONIONTE HAABHICTb curHanis 6e3nocepegHbO Ha KOHTaKTax pos'eMy X4 npu BigKNHOYEHO-
My ABUryHi (MOXnuBa BigmoBa oaHoro 3 Buxogis DD4), i, HapewwTi, NigKNoYiTh NPUHTEp i ne-
peBipTe MPOXOMKEHHHA CUrHaniB Ha KpOKoBWW ABUryH. He Oyae 3amByMM TakoX nepesipuTu
cnpaBHiCTb 0OMOTOK ABUryHa i BIACYTHICTb 3aMUKaHb MiDK HUMWN.

MexaHi3aM OpYyKy TakoX MICTUTb AaT4YMK BU3HAYEHHS HAsABHOCTI Mmarepy i AaTtyuk 3a-
KPUTTS KpUWKW. [aTynk BU3HAYEHHSA HAsIBHOCTI nanepy siBnsie cobor ontonapy-cBiTnoaioa
(aHOA - KOHTAKT 24 X4, kaTopf - KOHTAKT 23 X4) i npn-hoTOTpaH3nCTop (emMiTep KOHTakKT 23
X4, konekTop KOHTaKT 22 X4). [Npn HasBHOCTI nanepy CBITMNO BiAOMBAETLCA i NOTpannse Ha
OTOTPaH3UCTOP, BiOKPUBAOYM NOro, YTBOPKOKOYN Ha KOHTaKTI 22 X4 Hanpyry HU3bKOro pis-
HA, yTBOptotoum curHan "PAP". NMpwu HasBHOCTI nanepy, Ha niHii "PAP" (Bxia 7 MiKpOKOHTpO-
nepa DD1) yTBOptOETLCA HaMpyra HU3bKOro pPiBHA. AKWO nanepy Hemae, Ha niHii "PAP" ye-
pe3 peaucTtop R26 popmyeTbCS Hanpyra BUCOKOrO PiBHS.

[ani po3rnsaHemMo iHTepdenc ynpaBniHHA OPYKYHOYOT rONOBKOK TepmornpuHTepa. [Ha-
HUI iHTepdenc mictutb curHanu: "DAT", "CLK" i "LAT/", aki BuaaTbCa 3 MiIKpOKOHTponepa
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DD1 (koHTakTn 54, 47, 81) i Haoxo4ATb Ha ynpaBriHHA OPYKYHOYOl FONIOBKOK TEPMOMNPUHTE-
pa. CurHan "DAT" - ue curHan nocrnigoBHUX JaHUX, LLO 3aBaHTaXYHTbCA Y BHYTPILLHI pericT-
py opykytodoi ronosku. Mo dpoHTy curHany "CLK" BinbyBaeTbcs 3aBaHTaXKeHHsi ogHoro bita
AaHux. MMpu gpyky Tekcty curHan "CLK" mae Burnsg meaHgpy 3 yactotow Big 3 MIy go
8 MI'u, curHan "DAT" TakoX XaoTU4HO 3MiHETbCA. CurHan "LAT/" € curHanom BHYTPILLHBLOT
nepesaBaHTaXXeHHSA, Ha LibOMY BUXOi B PEXUMI APYKY NOBUHHI 3'ABNATUCA KOPOTKI HEraTUBHI
iMmnynbcu Tpusanictio npmbnunsHo 500 He i yacToToto npoxomxkeHHs 300 - 1200 Iy,

PoboToto ApyKyro4oi ronoBkM ynpasnse Takox curHan "STB". MNpu HasaBHOCTI curHany
BMCOKOrO PiBHA Ha LIbOMY BXOZi norika APYKYH4Ol rofioBKM BKIKOYAE HarpiBasibHi enemMeHTH,
3rigHO 3 JaHMMK 3aBaHTaXEHUM B HEl No iHTepdency ynpaeniHHA. Y pexumi opyky (ane He B
PEXUMi MPOroHy CTPIYKM) Ha Lin NiHiT (OPMYETHCA BUCOKMI PiBEHD.

AKWO AKICTb APYKY HU3bKA | HE 3aneXxuTb Bid napamMeTpiB HACTpPOKBaHHSA abo ApyK
B3arani BiacyTHin, To cnig nepesipuTu ninii "CLK", "DAT", "LAT/", "STB" i cxemy BuMiptoBaH-
HA TemnepaTypu rofloBKM i BXIOQHOI HaMNpyru XXMBMeHHA. 3a ABOMa OCTaHHIMUK napameTpamMu
MIKPOKOHTpOJSIEp pO3paxoBye 4Yac akTuBaLil TEPMOrofioBKW, i MPU HECNPaBHOCTI NaHUKOriB
BMMIPIOBaHHA LMX NapaMeTpiB po3paxoBaHui vYac byae HegocTaTHIM Ang ApyKy. Tepmoapy-
Kyroya rofioBka MiCTUTb HaniBnpoBiQHUKOBUW Pe3nUCTOop, Onip SIKOro 3anexuTb Big Temnepary-
pu. MikpokoHTponepy HeobXxiaHO 3HATV TemnepaTypy APYKYHOHOI FOfoBKK, o6 po3paxyBaTu
Yyac akTmBauii HarpiBanbHUX enemMeHTiB. [nsa uboro 3a gonomoroto B6ygosaHoro AL (Bxia
18 mikpokoHTponepa DD1) BumiptoeTbca Hanpyra Ha ginbHuKy R40/Tepmopesunctop, wo no-
paetbesa yepesd RC ginbtp Ha R33 i C21.Tak x B npuHTEpi nepeadadvyeHnin 4aTtynk nosoxeH-
HA Banuka. [Npu 3aKpUTTi KPULLKN BanunK BCTAHOBIKOETHCHA B pOOOYE MOMOXEHHSA NPU LIbOMY
3aMUKaluN KOHTaKTW JaTymnKa NonoXeHHsa Banuka. OQuH KOHTaKT gaTyunka 3'€aHaHui 3 3eM-
NAHUM NPOBOAOM, a iHWKUK Yepes pe3uctop R35 ¢ xunBneHHaM + SV. [1pu 3aMrKaHHI KOHTaK-
TiB AaTyMKa HU3bKUM piBeHb Yepes pe3nctop R27 nogaetbca Ha BXig MikpokoHTponepa DD1
(Bxig 26 mikpokoHTporniepa DD1).

IHTepcdenc USART

[MnaTa cuctemHa niaTpuMye ABa NOBHOAYMIEKCHI KaHanm nocnifoOBHOrO aCUHXPOHHOTO
npunuomy i nepeaadi AaHux, WO MarTb anapaTHy NiATPUMKY, iIHTErpoBaHy Ha KpucTani Mikpo-
KOHTporiepa. Buxig gaHux nepworo kaHany - curHan "TXD3" - Buxig 68 mikpokoHTponepa
DD1, suxig gaHux gpyroro kaHany - curdan "TXD1" - suxig 78 DD1. Bxig gaHux nepLuoro Ka-
Hany - curHan "RXD3" - Bxig 69 DD1, Bxig gaHux gpyroro kaHany - curdan "RXD1" - Bxig 79
DD1. Mpwu BigcyTHOCTI 06MiHY Ha BuMxodax BCix kaHanis (Buxogm 68, 78 DD1) B poboyomy
PEXMMi MOBUHHI BYTN NPUCYTHIMW CUTHANN BUCOKOTO PiBHSI.

CurHanu B TTL piBHAX 3 MIKpOKOHTpOMepa nogatoTbes Yepes pesmctopmn R79 - R82 Ha
MiKpocxemy nepeTBoOproBaya piBHS B popMaT iHTepdency RS-232. 3 Buxogy nepeTsoproBa-
Yya piBHS curHanu HagxogsaTtb Ha pos'emn X14 i X15.

Cxema ckaHyBaHHA KnaBiaTypu

CkaHyBaHHs KknaiaTypu BiabyBaeTbca curHanamu "KDO"..."KD2" HagxoauTb 4yepes
peauctopun R55...R57 3 BuBoais 98, 1...5 mikpokoHTponepa DD1 Ha pos'em X6, BignosiaHi cu-
rHann "KRO"..."KR2" 3 KOfIOHOK MaTpuui nogatotbcs Ha Bxoan 3, 4 , 5 DD1. Akwo Hemae Ha-
TUCHYTUX Knasiw, To Ha niHiax "KRO"..."KR2" Bucokun piseHb. [1pn HaTUCKaHHI Ha Knasily,
CUrHan HM3bKOro piBHA Haginge Ha oguH 3 BxogiB "KRO"..."KR2". 3a Homepom Buxogy
("KDQ"..."KD2") tTa Homepom BuseneHoro "KR0"..."KR2" MiKpOKOHTponep Bu3Ha4yae HOMep
HaTUCHYTOI KnasiLi.

YnpaBniHHA 3BYyKOBMM CUrHariom
B skocTi gxepena 3ByKOBOro curHamny moxe OyTu BUKOPUCTaHMIK Nbe3oidny4vatens abo
BUNPOMIHIOBaY erieKTpogMHaMIiYHOro Tuny. YnpaeniHHA 30iIMCHIOETBCA 4epe3 TPaH3UCTop
VT2, nogatoum Ha 6a3y curHan "SND" 3 Buxoay mikpokoHTponepa DD1 (BuBig 40).
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MicroSD
Kapta MicroSD nigkntovaetbca 4yepes3 posd'em X13. CurHann "CDCMD", "SDCLK",
"SDDQ0" 3 mikpokoHTpornepa DD1 (suxogu 83, 80, 65) yepes pesuctopu R0, R91, R92 no-
patoTbes Ha pod'em X13. CurHan "SD_EN" BknoveHHS xuBrneHHs ana kaptu MicroSD Hag-
xoauTb 3 BuBoay 15 MikpokoHTposnepa DD1 Ha mikpocxemy DA4.

Ethernet
[nsa nigknioYeHHs MiKPOKOHTporiepa 40 cepegoBula Ethernet BUKOpUCTOBYETLCS MiK-
pocxema DDS ska cneuianisoBaHumn curHanamm ("ETXDO0", "ETXD1", "ETXEN", "ERXDQ",
"ERXD1", "ECRSDV", "EREFCLK", "EMDIO", "EMDC", "EIRQ/", "ERES/") nigkntoyaetbcs o
MikpokoHTposiepa DD1 (koHTakTn 51, 52, 48, 33 , 34, 32, 24, 25, 16, 44, 46) signosigHo. Bu-
xoaun mikpocxemn DD5S ngyte Ha pos'em X10.

SMA
Ana nigknioyeHHa SMA kaptn BukopuctoByeTbea pos'eM X11. CurHanm "SC_CLK",
"SC_RST/", "SC_10" yepes pesnctopu R74, R75, R77 nogatoTbcsa 3 MikpokoHTponepa DD1
(suBoau 88, 92, 86). TpaHancTtop VTS5 npuaHavyeHuin ons nogadi Hanpyru XMBMAeEHHS i ynpas-
ngaetbea curHanom "SC_PWR" yepes pesuctop R78 3 BuBogy 93 mikpokoHTponepa DD1.

USB
Ana nigkntoyeHHa USB BukopuctoByeTbes pos'em X12. Curnanum "USBDM" i "USBDP"
yepes dinbTp R86, R87, C57, C58, C65 nopatotbes 3 mikpokoHTponepa DD1 (sBuBogu 70,
71).

7 MINATA MIACBIMYBAHHA

Hwxye Ha MantoHKy nokasaHo po3TallyBaHHA efleMeHTIB Ha nnaTi NiACBiYyBaHHS.
Cxema enekTpuyHa npvHUunoBa npmeegeHa B goaaTky B.

R4
1
+_]
R1 Vb4 R8
— R2 R3 R6E R7 =
+] . 1 1 o H ]
VD1 +] H H_ ] vb8
VD2 W3 Rgs VD6 VD7
+—
b VD5 .
—_— ) ) e ———

MnaTta nigcBivyyBaHHA 3HAaXOAUTLCA Nig TAabMMYKOK Ha AKUIN PO3MILLEHI iIHONKATOPM i
AOMNOMDKHI KHOMKK 1 MigcBivye Ti.
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O
©@©©©©
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Jopatok A brnok-cxema 3'egHaHb

BJaok-cxema 3'eqHann
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Hopatok B Cxema nnatwv nigceivyBaHHA
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