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1. Beeaenue.

Hacrosiiee TexHmyeckoe ommcaHue Ha omiamouHbii momynb 68HCI11EVB (B
JaJbHENIIIEM MOIYJIb) MO3BOJISIET 03HAKOMUTBCS C YCTPOMCTBOM, MPUHILIMIIOM pabOThI U
OCHOBaMM MOMYJsl M yCTaHaBAMBaeT MpaBWia S3KCIUIyaTallMM, COOJIIOJeHHE KOTOPBIX
o0OecreuynBaeT NoaaepKaHue ee B MOCTOSIHHO TOTOBHOCTH K paboTe.

2. Ha3nauenue

OT1ag04YHbIi MOIY/Ib MpeAHAa3HAYEH /I OTJIAKU ITPOrpaMMHOIO U anmnapaTHOTo
obecrieueHus: pas3pabaTbiBaeMbIX MUKPOKOHTposuiepoB Ha ©0asze BUC cewmeiicTBa
MC68HCI11 cepmii A0, Al, A8, EO, E1, E2, E9, D0, D3 1 aHaIOTMYHBIX, a TAaKXKe UTST UX
nporpaMmupoBaHusi. Kpome 3Toro, Moayib MOXET ObITh MCHOJB30BaH JJISI U3YyUYEeHUS
CTPYKTYpPbI, CUCTEMbl KOMAaHJ, CXEMOTEXHMYECKOTro M MpPOrpaMMHOro oOecreyeHus,
nopsinka (QYHKLMOHUPOBAaHUS U MeTogoB TiporpammupoBaHus MII BUC cepun
MC68HCI11 ripu paboTe B pa3IMIHBIX peXXMMax.

3. TexHuyecKue XapakTepucTUKI

3.1. Pa3psamHoCTh MarucTpaim agpeca - 16 owur;
MTAHHDBIX - 8 our.

3.2. YacToTa TaKTOBOTO reHepaTopa - 8§ MTI'w.

3.3. O6weM BHemHero O3Y - 16 xOair.

3.4. BO3MOXHOCTbH TIOOKJTIOYEHUY BHEITHEN TaMATH 10 64 KOAMIT.
3.7. DnekTpnyecKoe MUTaHue: TOK MOCTOSTHHBIN;

Enl - +5B+5%

En2 - +12.25B£0.5%
3.8. Tok moTpebaeHUS:

ot uctouHukoB Enl He 6omee 1,0 A

oT ucTouHUKOB En2 He 6onee 0,2 A

4. Ctpykrypa 68HC11EVB u KpaTkoe onucaHne OCHOBHBIX Y3JI0B.

Ha puc.1 npencrasieHa CTpyKTypHas cxema omiamgodyHoro mouayuss 68HC11EVB,
BKJIIOYalo1iasi HA0op 0JJ0KOB, BbIIEJIEHHBIX 110 PYHKIIMOHAJIBHOMY MPU3HAKY.
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Puc. 1. CrpykrypHas cxeMa otinagogHoro moxynst 68 HC11EVB.

B coctaB 6§HC11EVB BxonmdaT cienyiomme y3ibl:

- 610k MukpokoHTpoJiiepa (MK);

- nemmgparTop agpeca ¥ CUrHaIOB yrnpaBiaeHus (JIA);

- 6ok onepatuBHOM namsaTtu (O3Y);

- 6ok mocnenoBarenabHoro nHrepdeiica (bI1N);

- amyssitop noptoB B 1 C MukpokoHTposiepa (OM);

- 610Kk MMuTaTopa BHeHUX yctpoiictB (MUBY);

B 610k mukpoxonmpoasepa Bxonut ogHoKpuctaabHasg MuKpoOBM MC68HCI11E1
(BMecTO Hee B maHeJIb MOXET OBbITh TaKXKe ycTaHOBJIeHbI MUKPOODBM cepuit A0, Al, A8,
EO, E2, E9), 6ydep maructpaiu 1aHHBIX U yOpaBieHus, Oydep cTapiiero Oaiita aapeca,
a TakxKe perucTp Milaliero o6aira agpeca.

bydep nmaHHBIX CIYXWUT [Js1 yBEJIMYEHMSI HArpy304HOM CHOCOOHOCTU IIMHBI
JaHHBIX MUMKpOKOHTpoJuiepa. bydep mnepekiiouyaercss Ha BBOA AAHHBIX IIPU UYTEHUU
KOMaHJ WIM JAaHHBIX M3 TaMsTU WIM BHEIIHUX YCTPOMCTB. C 1ieJbl0 yBeIUYEHUS
HArpy304HbIX  CIIOCOOHOCTEl  COOTBETCTBYIOIIMX  JIMHUKA  MMKPOKOHTpOJIIEpa
HUCHOJb3YIOTCS Oydep ynpasieHus U Oydep crapiiero 6aiita agpeca. Peructp Mmiaauiero
Oaiita ampeca (uKcupyeT MIAAIIMi OalT agpeca, KOTOPHIM BBIBOAUTCS 4epe3 Te Ke
BeiBoabl HC11, uTo 1 naHHEBIE.

Jewugppamop adpeca u cuenanog ynpasseHus GOpMUPYET CUTHAIBI YIIPaBICHUS
JJII TIaMSITU M BHEITHUX yCTpoicTB. Bribopka O3Y mpousBoguTcst mpu oOpalleHUM 10
anpecam $C000-$FFFF. Curnan BHeIIHei BRIOOPKU SMYJISITOpPA ITOPTOB ITPOM3BOIUTCS
MpU yCTaHOBJIEHHbIX OuTax A9-All u npu orcyrcTBuM obpaiieHus Kk O3Y. Takxke 31ecCh
(dopmupyrotcs curHanbl ureHus (R/) u 3anucu (W/).

baok onepamuenoii namamu xomann couepxut nse MC O3Y tuma 6264 oobeMoM
no 8 Ko6aiit. [Toab3oBaresib UMeeT BO3MOXKHOCTD 3alMChIBaTh U CUMTHIBATh JAaHHBIE U3
03Y, a Takke BBOOUTH 1 3aITyCKaTh IIPOTPAMMBI.
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baok nocaedosamenvroco unmepgheiica peodpasyeT BeixogHoi curHan TxD HC11
¢ ypoBHeM TTJI B curnan ¢ yposHeM -12B/+12B (OUT), a Takxke nmpeoOpa3yeT CUrHai ¢
quHumn RS-232 (IN) B curnan ¢ TTJI-ypoBHeM, momaBaeMbiit Ha Bxon RxD HC11.

Oynkuuwo Imyasmopa nopmos B u C mukpoxommpoasepa BwimojHseTr BUC
68HC24. INoptet B u C HC11 3ameiicTBOBaHBI Ha OOMEH C BHEIIHEW MaMSTBIO W ISt
BO3MOXHOCTU BMYJSILIMA MX pPabOTbl B OJHOKPUCTAIHLHOM pEXMME MCIOJb3YeTCs
68HC24.

Cxema umumamopa 6HewHUX ycmpoiicmé TpeaHa3HauyeHa Uisi (hOpMUPOBAHUS
BosneiictBuii Ha HC11 yepe3 mopt C smynsitopa MOPTOB M OTOOPaXKEHUSI COCTOSIHUS
nopta B amynsaropa noproB. KnaBuma “PA(0” co cxeMoit aHTHapeOe3ra MCIoab3yeTcs
It (hOpMUPOBAHUST BO3IEHCTBUSI Ha BXOJ cxeMbl BxomgHoro 3axBata IC3 HCI11 mpu
U3y4yeHUU pabOThl BHYTPEHHEro TaiiMepa (Wiau misi (pOpMUPOBAHMSI BO3AEUCTBMSI Ha
BeiBon 0 mopra A). KnaBuma “IRQ” npemHazHaueHa it (OpMHUPOBAHUSI CHUTHaja
npepbiBanus Ha Bxone IRQ* HCI11.

5. Opranbl ynpaBjieHus1 1 UHIUKAIIMH.

PacnosioxxeHue nepeksouareneil, nepeMbluek, CBETOAMOIOB MOIYJIS, a Takxke
pacrojioXkeHue pa3beMOB Ha IUlaTe MpeAcTaBlieHO Ha puc.2. Bcero Ha rmarte
yctaHoBJIeHO 11 nnepembruek (J1-J11), onucaHue KOTOPBIX HPUBOAUTCS HUXKE:

- J1, J2 - ynpaBnenune nctouHnkom cuaxponmusanum HC11

Tabnuna 1
TTomoxenue J1 TTonoxenue J2 Mcrounuk cunxponusanum 6§HCI11
1-2 (TmlepeMbIuKa 2-3 KBapleBbIii pe3oHarop 8 MI'11, ycTaHOBJIEHHBIN Ha
YCTaHOBJICHA) TiaTe
TepeMbIuKa CHSTa 1-2 BHEIIHUII CUTHaJ IIOJaBaeMblii Ha BBIBOO 7
(“EXTAL”) pazbema X3 nim X4

- J3, J4 - momkmoueHue Onoka mocienoBarenbHoro mHrepdeiica k HCII.
VYcranosnenHas mnepembluka J4 monkimwouaer BeiBog PD1 (TXD) HCI11 ko Bxomy
nepenatyvka MocjeaoBaTe/bHOro uHTepdeiica. YcTaHOBIeHHas Iepembluka J3
MOJKJIIOYAeT BBIXOA MPpUEMHMKA Mocea0oBaTeIbHOro nHrepderica Kk Beisoay PD0 (RXD)
HCI1.

- J5, J6 - Be1OOp pexxmma padbotel HC11 mocie copoca. Ilepembruka J5 yripaBnsieT
curHasiom MODA HCI1 (yctaHoBieHHasl TIepeMblukKa cOoOTBeTCTBYeT “0”, OTCYyTCTBHE
TepeMBIYKHA - “17), iepembruka J6 - curHaazom MODB.

Tab6nuua 2
J5 J6 COCTOSTHME | COCTOSTHUE Pexxum padoter HC11
MODA MODB
yCTAaHOBJIEHA | YyCTaHOBJIEHa 0 0 crelMaabHbINA PEXXUM 3arpy3Ku
yCTaHOBJICHA CHSITA 0 1 OJTHOKPUCTATbHBIN PEXUM
CHsITA yCTaHOBJIEHA 1 0 ClelMaJbHbIN PeXX1M TecTa
CHSTA CHSTA 1 1 paCIIPEHHBIN PEXUM

- J7, J8 - mopgaua omopHbIXx HampskeHuit Ha BHyTpeHHee ALIIT HCI11. Ecam
ycTtaHoBieHa nepeMbluka J7, Ha BeiBog VRH HCI11 mopmaerca Hanpstkenue +5B. Tlpu
ycTtaHoBieHHO niepeMmbruke J8, BeiBon VRL HC11 moakirouaercs K 3emiie.
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- J9 - momaua HampsikeHus1 mporpammupoBanus (+12.25 B) na BeiBog XIRQ*
HCI11. Ecaun nepembruka J9 cHsita, Ha Bxoa XIRQ* mnoctymaer 4yepes3 pe3ucTop
HanpspkeHue +5B (TakuMm oOpa3om obecrieunBaeTcsl ypoBeHb “17). Ecnmn nmepembruka J9
yCcTaHOBJI€Ha (TIpy 3TOM 3axkuraeTcss KpacHblii cBetommon HLI1), na Bxom XIRQ*
MoJaeTcs HaIpsKeHUe ITporpaMMupoBaHust Vpp ¢ BeiBoda 4 pa3zbeMa X1, HeoOxogmumoe
1711 iporpamMmupoBanust BectpoeHHoro I13Y HC11.

- J10 - mnomxmouenne knaBumu “PAO0” x BeiBomy PAO HCI1. Ilpnm
yctaHoBiaeHHoO# nepembluke J10, Ha BeiBom PAO HCI11 moctynmaer nmmbo “1” (kimaBuina
PAO He naxara), 1m60o “0” (knaBuma PAQO Haxkara).

- J11 - pazpemrenune npepoiBanus 1o auHun IRQ* ot smynsropa mopros 68 HC24.
IIpepriBaHMe pa3peliaeTcs Mpu yCTaHOBICHHOM nepemMbiuke J11.

INepexmiouatenun SAI1-SA8 mnpenHasHaueHbl M1 (GOPMUPOBAHUS BXOTHBIX
Bo3IeiicTBUIA Ha TMHUM TTopTa C 3MyJISITOpa MOPTOB M COOTBETCTBYIOT JuHUAM PCO-PC7
nopta (nmormyeckuit “0” (opmupyercss B HIKHEM IIOJIOXKEHUM TIePEKII0UaTeIs).
Caetonuonbl HL2-HL9 otobpaxatoT cocTosiHMe JMHUM mopTta B aMynsitopa mopToB u
cootBeTcTBYIOT JuHUSIM PBO0-PB7 mopra (ropsimii cBeTOAMOA WHAMLIMPYET HAJIUYMe

Jlorndeckoit “1” Ha COOTBETCTBYIOLLIEH JTUHUN).
RESET IR0 PAC J2 J1
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Puc. 2 PacnionoxeHue opraHoB ynpaBJeHUsI 1 MHAMKALMY Ha TIaTe MOIYJIS.
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6. CB43b C BHCIIHUMH 00BEKTAMM.

CBs3p  ommagouHoro Monyias 68HCIIEVB ¢ BHemHMMH — OOBEKTaMM
OCYILECTBIISIETCSI ~ 4Yepe3  4YeThIpe  pas3bema: "TInT" (utaHue), "TICH"
(mocnemoBaTenbHbIl  MHTEp(deiic), "PM" (pacmmpenHHas wmaructpaib), u "MD"
(MarucTpasb SMYJSLUMU  OJHOKPUCTAILHOTO pexuma). PacrnojoxeHue pa3beMOB
MMOKa3aHo Ha puc. 2.

Pazwem [THT (X1) mpenHa3HadyeH UIsT TIOOKJIIOYEHUSI MICTOYHMKA TMTAHUS, €ro
BHEIIIHMIA BUJ TIPEACTaBJeH Ha pUcC.3, a Ha3HAYeHUEe BBIBOJOB MpHBEACHO B Tabi.3. B
KauecTBe pa3dbeMa X1 Ha mare ycraHoBiaeHa Buika tuna THP-4MR, B kauecTBe
OTBETHOI 4YacTU eil cooTBeTcTBYeT rHe3no tuna TH-4F (unm aHamormyHoe, HaripuMep,
THE3[0 IMUTAaHUS 5” TMCKOBOJOB).

h 32 |
®0 0 6 o 0

a) 0)

Puc.3. Pa3zbem mig moaxkioueHWs1 MCTOYHMKA nutaHus X1 (a), BUO CBEpXy Ha
miate (0).

Ta6nuna 3
Haznauenwue BoiBonoB pazbema [TUT

KoHT Lens Hasnauenue

1 +5B Hanpsixenue +5B, Bxon, motpebaenue 1o 1 A

2 GND OO0t

3 GND OO0t

4 Vpp Hanpsixkenue +12.25B, Bxon, motpedaeHue o 200 MA

Pazwem [ICH (X2) npegHa3HauyeH [Jis TOOKJIIOYEHMSI K BHelmHer DBM,
ooMenuBarommxcsa nHeopmaumeit ¢ 68HC11EVB no nocienoBaTeibHOMY MHTEpdeEicy
RS-232. Ero BHemHui1 BUA npeAacTaBieH Ha puc. 4, a Ha3HaYeHNEe BHIBOAOB ITPUBEICHO B
Tabs. 4. B xauecTBe pazbemMa X2 Ha IJIaT€ YCTAHOBJIEH 25-BBIBOJHOM pa3beM (THE3I0)
DRB-25F. B kauecTBe OTBETHOI 4YaCTH €My COOTBETCTBYET BUJIKa, Hanpumep, DB-25M
(Puc. 5). Ilpu pabote ¢ mporpaMMHBLIMM OTJIAIOYHBIMU CPEACTBAMM MOJIYJIb uyepe3
pa3zbeM X2 moakiouyaeTcs K mociaenoBateabHoMmy nmopty COM 1 wau COM2 IBM PC
(puc. 6). Jlng TOOKIIOYEHMS K IIOCJICHOBATEIbHOMY IIOPTY KOMITbIOTEpa MOXKHO
ucrnojb3oBaTh pazbeM DB-9F (puc. 7). CooTBeTcTBHE MeXy BbiBOAaMU pazbeMoB DB-
25M u DB-9F nng co3nanust coenmHuTeNst Mexxay MmoayiaeM u DBM crenyioniee:
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BeiBOJ DB-25M (Momynb) COOTBETCTBYIOIIUI BhIBOJ DB-
9F (IBM PC)
2 (BXOJ TIPUEMHUKA) 3 (BBIXOJ, IIepeIaTInKa)
3 (BBIXOJ, IIepeIaTInKa) 2 (BXOJ TPUEMHUKA)
7 (3emJs1) 5 (3emJis)

I'pacuyecku 3TO COOTBETCTBUE MIPEACTABICHO Ha puC.8.

13 1

OOO000O0O0O0000O
OO0O000OCO0000O

o 14

Puc.4 Pazbem nociaegoBaTeabHOro nHTepdeiica X2 (rHe3mo0).

1OOOOOOOOOOOOO1

O 1éOOOOOOOOOOO85C>

Puc.5 OTBeTHas yacThb K pazbeMy Iocaea0BaTeIbHOro MHTepdeiica (BUaKa).

1OOOOOS
C>E)OOOO9 O

Puc.6 Pazbem mocienoBatenpHoro nopta IBM PC (Bmika).

3 1

00000
\gooo

Puc.7 OtBeTHas 4yacTh K pa3dbeMy nocieaoBaTeabHoro mopta IBM PC (rHe3no).
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Paszoem X7 Buaka [He 300
(rwesdo DRB-25F) DB=eoM DB=9F BuAko
DB-9M
e c c &
I[BM PC
3 3 3 3
68HCIIEVE nocaedobame AoHolU
/ / S 8 nopm

Puc.8 Coenmnenue passemoB mexxny 68HC11EVB u IBM PC.

Tabnuua 4
Hasznauenue BeiBogoB pazbema [1CHU
KoHT Lens Hasnauenue
2 IN Bxon npuemHuka curtana RS-232
3 ouT Brixon nepematumka curHana RS-232
7 GND Oommit

Pazsem PM (X4) mpenHasHaueH IS TIOOKJIIOYEHUSI TaKUX YCTPOMCTB, Kak
JOTIOJIHUTEJIbHASI BHEIIIHSIS TTaMsITh WM BHEIIIHUE YCTPONCTBA, BKJIIOYAeMbIE B aIpeCHOE
npoctpancteo HCI1. JIng ux nDogkiaouyeHuss Ha pa3beM BBIBEACHBI BCE JUHUU
68HCI11E1, kpome ymumii moptoB B n C, a Takke muauii XTAL n EXTAL (rmogpo6Hee o
curHaie “EXTAL” cm. pasgensl 5 u 7). Bmecto curHamoB mopta B BeIBomsiTca 8§
crapmnx Out Maructpanu agpeca (A8-Al5). Bmecto curHamoB mopta C BBIBOAUTCS
HeIeMYJbTUIIEKCMPOBaHHAsl COBMeEIlleHHasl InMHa aapeca/maHHbix  (ADO0-AD7).
Curnansl ynpasienuss HC11 BeiBogsaTcs OydepupoBaHHBIMU (BMecTO curHajioB E, AS,
R/W*, RES BwiBBOgsatTca curHaisl BE, BAS, BR/W* BRES* cooTBeTCTBEHHO).
BHemHuii BUA M pacmojioXeHue pazbeMa Ha IulaTe IMpeacTaBiAeHbl Ha puc. 2, a
Ha3Ha4yeHVe BLIBOJOB MpUBeIeHO B Tab. 5. B kadecTBe pazbema X4 mcronb3yercss 60-
BBIBOJIHOM 2-psITHBIN IITBHIPeBOI pazbeM (Buika) 2x30. Paccrosinue mexny psimamu 2.54
MM, PaCCTOSTHME MEXIY COCETHUMM BbIBogamMu 2.54 mMm. BeicoTa mteipeii 6 M.
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Tabmuma 5
Haznauenue BoIBOIOB pazbeMa PM
KoHT Lens Hasnauenue KonTt Lenb Hasnauenue
1 GD o0t 2 MODB MODB
3 MODA MODA 4 BAS BAS
5 BE BE 6 BR/W* BR/W*
7 EXTAL EXTAL 8 - -
9 ADO ADO 10 ADI1 ADI1
11 AD?2 AD?2 12 AD3 AD3
13 AD4 AD4 14 ADS ADS
15 ADG6 ADG6 16 AD7 AD7
17 BRES* BRES* 18 XIRQ* XIRQ*
19 IRQ* IRQ* 20 PDO PDO
21 PD1 PD1 22 PD2 PD2
23 PD3 PD3 24 PD4 PD4
25 PD5 PD5 26 - -
27 PA7 PA7 28 PA6 PA6
29 PAS PAS 30 PA4 PA4
31 PA3 PA3 32 PA2 PA2
33 PA1 PA1 34 PAO PAO
35 AlS AlS 36 Al4 Al4
37 Al3 Al3 38 Al2 Al2
39 All All 40 Al10 Al10
41 A9 A9 42 A8 A8
43 PEO PEO 44 PE4 PE4
45 PE1 PE1 46 PE5S PE5S
47 PE2 PE2 48 PE6 PE6
49 PE3 PE3 50 PE7 PE7
51 VRL VRL 52 VRH VRH
53 - - 54 - -
55 - - 56 - -
57 Vdd +5B 58 Vdd +5B
59 GD oot 60 GD oot

Pazsem M2 (X3) chyXur i NOOAKIIOUEHUS BHEIIHUX TepudepuiHbIX
yCcTpoiicTB, npeanonararommux padory ¢ 68HC11E1 B omHOoKpucTaibHOM pexume. [Tpu
WCIIOJb30BaHUM TPUIAraéMoro ¢ MOJyJieM IIPOrpaMMHOI0 oOecIieueHUs] OH MOXKeT
(YHKLIMOHUPOBATH KakK MHUKPOKOHTPOJLIED 68HCI11El BKJTIOUE€HHbIN B
OTHOKPUCTAJIbHOM peXHMe C OTINYasIMU YKa3aHHBIMU B pasnesne 7 (B yactu “Imyaamop
nopmoé B u C mukpoxonmpoansepa“). B atoM ciygae pazbem X3 OymeT NMpeacTaBiasITh IJIst
MOJIb30BAaTE/ sl BHEIIIHME BBIBOJIbI MMKPOKOHTpOJIIepa (IpuyeM Ha3HAaue€HUE BbIBOIOB
I OJHOTO M TOIrO XK€ HOoMepa BbIBOJA pa3dbeMa M BbIBOJA MHUKPOKOHTpoOJUIepa
coBmagaoT). Ha pazsem X3 He BoiBeneH curHan XTAL. KpoMe aToro BeIBox 26 pazbeMa
(coorBercTBYeT +5B MHMKpOKOHTpoJlepa) He mnoakimioueH, a BweiBog EXTAL
MMKPOKOHTpOJIJIepa TIOAK/IIOYAeTCsl K pa3beMy NPy COOTBETCTBYIOIIEH YCTaHOBKE
nepeMbldyku J2 (cMm. pasgen 5). BHemrHuii Bua M pacrnosokXeHHME pa3beMa Ha IuiaTe
MpeACTaBIeHbl HAa PUC. 2, a Ha3HAYCHME BBIBOJOB MpUBEACHO B Tabia. 6. B kauectBe
pa3zbema X3 UCIOIb3YeTCsT pa3beM aHAJOTMYHBIN X4.



Otnanounsiii moaynb 68HC11EVB. Texnuueckoe onmucaHue.

10

Tao6muia 6
Hasznauenue BeIBOIOB pazbema MO
KoHT Lens Hasnauenue KonTt Lenn Hasnauenue
1 GD o0t 2 MODB MODB
3 MODA MODA 4 STRA STRA
5 BE BE 6 STRB STRB
7 EXTAL EXTAL 8 - -
9 PCO PCO 10 PCl1 PCl1
11 PC2 PC2 12 PC3 PC3
13 PC4 PC4 14 PC5 PC5
15 PC6 PC6 16 PC7 PC7
17 BRES* BRES* 18 XIRQ* XIRQ*
19 IRQ* IRQ* 20 PDO PDO
21 PD1 PD1 22 PD2 PD2
23 PD3 PD3 24 PD4 PD4
25 PD5 PD5 26 - -
27 PA7 PA7 28 PA6 PA6
29 PAS PAS 30 PA4 PA4
31 PA3 PA3 32 PA2 PA2
33 PA1 PA1 34 PAO PAO
35 PB7 PB7 36 PB6 PB6
37 PB5 PB5 38 PB4 PB4
39 PB3 PB3 40 PB2 PB2
41 PB1 PB1 42 PB0 PBO
43 PEO PEO 44 PE4 PE4
45 PE1 PE1 46 PES PES
47 PE2 PE2 48 PE6 PE6
49 PE3 PE3 50 PE7 PE7
51 VRL VRL 52 VRH VRH
53 - - 54 - -
55 - - 56 - -
57 Vdd +5B 58 Vdd +5B
59 GD oot 60 GD oot

7. Ycrpoiicto u padora 68HC11EVB.

B »sTOoM pasgmene paccmarpuBalOTCS  YCTPOMCTBO UM (PYHKUIMOHUPOBAHUE
otmnanoyHoro Mmoayiasgs 68HCI1EVB 1o pasgenaM, COOTBETCTBYIOIIMM Pa3IMYHBIM
YacTsIM  9JEKTPUYECKON MNPUHIUIMMUAIBHOM CXEMbl MOIYJAsI, BBIACJACHHBIM IIO
(yHKIMOHATBHOMY MPU3HAKy M TIPEeACTaBJIEHHBIM Ha pUC. | B BUOAE CTPYKTYpPHOM
cxeMbl. Cxema aeKTpudecKasi IpuHLIMITMAJIbHASI MOIYJISI TIpeacTaBieHa B [1punoxkenun
1.

baox muxpoxonmpoanepa, dewucdbpamop adpeca, 6aox 03Y. TakrtoBag yacrora
pabotet MC6S8HCI11E1 (D4) 3amaercs KBaplLeBbIM MO0 pe3oHaTopoM BQl u
cocTaBigeT 8 MI'1, 1nbo 3amaeTcst BHEIITHUM TeHEPATOPOM TOAKIIIOYEHHBIM K BBIBOLY
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“EXTAL” (BeiBog 7) pazbema X3 wiu X4. BeiOOp MCTOUHMKA CMHXPOHM3ALIMU 3aBUCUT
OT TIoJIoXKeHus TiepeMbiuek J1 m J2 (cM. pasmen 5, ta6n. 1). HawanbHasi ycTaHOBKa
ocyuecTBisietcss HaxatneM Ha kiaBumry SB1 ("RESET"), a Takxke mpu BKIIIOYEHUU
MUTaHUs ¢ moMolbio enu D5, R2 (curHan copoca takke ¢hopMUPYyeTCs MUKPOCXEMO
D5 mpu noHmxeHunm HanpsokeHuss nutanus Huxke 4.5 B). Pexum pa6orer HCI1
onpeaensieTcss B MOMEHT cOpoca coctosstHueM Ha BeiBogax MODA 1 MODB. B monyne
3TH COCTOSTHUST PUKCHUPYIOTCS C TIOMOIIBIO TlepeMbIdek J5 u J6 (cM. pasmen 5, Taour. 2).

B wmonyne mnpeaycMoTpeHO (QOpMHUpOBAHHWE OIIOPHOIO HAMpsDKeHUS IS
BctpoeHHoro ALIIT HC11 (VRH=+5B u VRL=0B) npu ycraHoBke nepembruek J7 u J8
(cMm. pasmen 5).

Hanpsxkenne Vpp mist nporpammupoBanuss HC11 nomaerca Ha Bxog XIRQ* D1
yepes cxemy Ha aneMmeHTax R9, C24, J9. Lens R10, VS1, HL1 cnyxuT a1 MHAMKALIWA
Haanuusg Vpp Ha Bxoge XIRQ* (3axuranme cetommoma HL1). Ecau mepembruka J9
cHgaTa (cM. pazzgen 5), Ha BeiBogae XIRQ* mpucyrcrByeT HanpstkeHue +5B (HopMalbHbBIH
pexxuM paboThl), eciau J9 ycraHosieHa - Ha XIRQ* monpaercst Vpp.

Bydbep crapurero Oaiita ampeca D6 wucnonb3yeTcs ¢ LIEJbIO  YBEJIMYEHMUS
Harpy3o4Hoii crocooHoctu auHuii A8-Al15 HCI1 nng opranu3auny oObeTMHEHHOM
BHYTpeHHell M BHelmHel (pazbem X4) Maructpanu aapeca. Peructp agpeca D2
3allleIKMBaeT Maamuii 0anT agpeca mo curHainy AS D4. bydep nanHbix D7 cinykut st
OpraHM3alliM MarucTpaid AaHHbIX MoayJis. bydep mnepexioyaeTcss Ha BBOJ
nH(pOpMaLMU CUTHAJIOM uTeHus R*, hopMupyeMbIM aemmdpaTopom aapeca U CUTHAIOB
ynpasiaenust (D11) u npencrtaBnsiiomMm coboii torndyeckoe "M-HE" curnama uyreHust
HCI11 R/W* 1 BBIXOJHOIO TaKTOBOro curHajia E, v, Takum o0pa3oM, MepeKirodyaeTcs Ha
BBOJ JaHHBIX B 1IMKJax yTeHus (R/W*=“1") npu noctyne K naHHbiM (E=“1"). BmecTe ¢
curHasiom W* (takxke ¢opmupyembiMm D11 n gensrommmcs gormyeckum “U-HE”
uHBepcHoro R/W* u curHana E) curHan R* wucnonwsyercs nisa ympabaeHuss O3Y
monynsi. O3Y monynst mpeacraBieHo Mukpocxemamu D10, D12 oobeMom 8 kOaiit
kaxnast. CurHan paspemeHus goctymna K O3Y popmupyercst anemeHToOM M-MBI D11 nipu
oopamennu K gueitkam namat $C000-$FFFF (1. e. mpu ycraHoBiaeHHBIX Outax Al4,
Al5 agpeca). Paznenenne noctyna k D10 u D12 obecnieunBaeTcsl C TOMOIIBIO MHBEPTOpA
M-MbI D9. Joctyn k D10 npousBoautcs npu Al13=“0", noctyn K D12 - ipu A13=“1".
Takum ob6pazom M-mMa D10 oroGpaxkaer BHelrHee agpecHoe mnpoctpaHcTtBo $C000-
$DFFF, a D12 - $E000-$SFFFF. Urenne O3V paspemaercs npu R*=“0", 3anuch - npu
W#=“(0",

Curnan BHemHel BbIOOpkM mist BUC smynstopa oproB (D13) dopmupyercs
ajieMeHTOM M-Mbl D9. Bbibopka smyiisiTopa paspeniaercsl Npyu yCTaHOBJIEHHBIX B “17
agpecHbix outax A9, A10, A1l u npu orcyrcTBuu aoctymna Kk O3V,

C uenblo yBEIMYEHHUs] HArpy304HOl CIIOCOOHOCTM YIPABJISIONIMX CUTHAJIOB
MukpokoHTpoiepa D4 (E, AS, R/W*, RES*) nis BbiBoAa MX Ha BHELIHIOI MarucTpasib
(paswemnbl X3, X4) ucnonbsyercst 0ydep D3 (nmpousBoauTcst mpeodpa3oBaHUEe B CUTHAIBI
BE, BAS, BR/W* BRES*) coorBeTcTByHHO). TakxXe aBa ajeMeHTa 3Toro Oydepa
HUCHOJIb3YIOTCS IJISI COIJIaCOBAHMUS 0J10Ka MOC/e10BaTeIbHOIO nHTepderica u anHuit TxD
(PD1) u RxD (PDO0) D4.

baok _nocaedosamenvroco unmepgheitica (D8) wmcIionb3yercst UIST  CONPSDKEHUS
HC11 ¢ RS-232C no ypoBHSIM CUTHAJIOB.

Muxkpocxema D8 gBnsiercss mpeoOpa3oBarejieM IJis MOMIECPXKKU aCUHXPOHHOTO
obMeHa o kaHairy RS-232.
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Imyaamop nopmos B u C muxkpoxoumpoasepa (D13).

IIpu pabdore 68HCI11 ¢ BHemHeil maMsThiO 3aaeiicTByroTcs Toptel B u C.
OcTajibHbIE JUHUM MUKPOKOHTpOJIIEpa IPOAOJIKAIOT BBIMOJIHATH CBOM OOBIYHBIE
(ynkumu. st Toro, 4To0b KOMIIEHCUPOBATh MOTEPIO TTOPTOB MCHOJIb3YETCS IMYISITOP
MC68HC24, umeromuii 8-pas3psigabie Topthl B 1 C, muaun ynpasienuss STRA n STRB
U TIOJIEPXKMBAIOIIMI BCe IIPOTOKOJbI OOMEHa OSTUX IIOPTOB (B COOTBETCTBUU C
npotokojlamu oomeHa misgd noptoB B m C 68HCI11). Jlnsg monb3oBaTenst yIpaBiecHUE
MOpTaMU 3MYJISITOpPA TIPOU3BOAUTCS aHAJOTMYHO YyIpaBieHuo Temu xe nopramu HCI1.
Ilon ympaBieHMe MoOpTaMu 3MYJISATOpa BhIAeaseTcsl 64-0aiiTHast 0OJacTh HaMSITH, B
KOTOpOIi pa3MmellaloTcsl 7 perucTpoB ympabieHus. Ha3zBaHue 3THX perucTpoB U MX
(yHKIIMOHAIbHOE Ha3HA4YeHMWE COOTBETCTBYEeT aHaJoTMYHBIM peructpam HCI1.
Munanmuii 6aiT aapeca AOCTyHa K 3TUM PErMcTpaM TakXKe COOTBETCTBYET MJIaIIeMy
OaiiTy agpeca aHajgormyHbix peructpoB HC11. B tabnuie 7 mpencraBieHbl Ha3BaHUS U
agpeca JocTyna (MJIaaini 0aiT) 3TUX PETUCTPOB.

Tabmuna 7.

Anpec goctyna O0o03HayeHue Hassanue

$xx02 PIOC pEerucTp ynpanjeHUsl BBOJIOM/BbIBOJIOM

$xx03 PORTC peructp gaHHbIX ropta C

$xx04 PORTB perucTp JaHHLIX TTopta B

$xx05 PORTCL JOTIOTHUTEIbHBIN perucTp-3amenaka nopra C

$xx07 DDRC peructp HanpasiaeHust nopra C

$xx3C HPRIO peTrucTp BBICIIETO NMpropuTeTa I-npepriBaHNsS

$xx3D INIT pETUCTp OTOOpaKEHUS TaMSITU

Crapiumii 6aliT agpeca AOCTyNa 3TUX PETMCTPOB MJisl JAHHOTO MOJAYJS BBILJISIAUT
caenywoimMm odpazoM: xxxx111x. [TocnegHuit GUT MOXET MPUHUMATH JIIOOOE 3HAYeHUE, a
yeTelpe ctapimumx 3amaroTcsa B peructpe INIT smynsitopa. Peructp INIT smynsaropa
otnnuaetcs oT peructpa INIT HCI1 TeM, 4TO B HEM MCHOJB3YeTCS TOJIBKO YEThIpe
MJIAQIIIX OUTA;

b7 b6 b3 b4 b3 b2 bl b0
~ [ - [ - T - TREG3 ] REG2 | REGI | REGO | $xx3D
0 0 0 0 0 0 0 I RESET

Yetripe 6uta REG3-REGO peructpa INIT cooTBEeTCTBYIOT YeThIpEM CTapIINM
outam agpeca goctyma Oioka peructpoB. Ilocime cOpoca permctp INIT
nHULManu3upyercs 3HadeHreM $01, 1 TakuM 00pa3oM ero aapec I0CTyma Mmocie copoca:
$1E3D wmm $1F3D (B manHoMm Mopyne). Ecim aapec mocrtyma ©Oj0Ka permcTpoB
MePEeKPhIBACTCSI C BHEILIHEHW MaMsIThlO, IPUOPUTET MMEeT BHEIIHSIS MmaMsThb. B oTimuue
ot peructpa INIT HC11 B peructp INIT smynsaropa, mocie cOpoca B HOpMaJIbHOM
pexuMme paboThl, MOXHO IPOU3BECTU TOJBKO OJHY 3amuch (HO 3Ta BO3MOXKHOCTD
COXpaHSeTCsl Ha MPOTSLKEHUU BCEro BpeMeH! paboThl), MOCE YEro PErucTp CTAHOBUTCS
JOCTYIMHBIM TOJIbKO sl uTeHus. [Ipu pabore B crieumanabHbIX pexumax (outr SMOD
peructpa HPRIO paBen “17), peructp INIT mo3BojisseT MHOTOKpAaTHYIO Nepe3arnuch
nHPOPMALINH.

Peructp HPRIO smynsaropa Takke ornnyaercst ot peructpa HPRIO HC11:
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b7 b6 b5 b4 b3 b2 bl b0

- |smobD| - | IRv | - | - | - | - ] $x3C

0 - 0 - 0 0 0 0 RESET

3aech UCoab3yloTcst TOJAbKO ABa outa: SMOD u IRV, ureHue ocrajibHBIX OUTOB
Bcerma BosBpaiaeT gorndeckuii “0”. butr SMOD ananormuen o6ury SMOD peructpa
HPRIO HCI11. CocrossHue mocie coOpoca U MporpaMMHBIE XapakTepuctuku oura IRV
aHajormyHbl  xapaktepuctukam oOuta IRV  peructpa HPRIO HCI1, #Ho
(byHKILIMOHAIbHBIE XapaKTEPUCTUKU OTINYAIOTCS:

- IRV=%0" - urtenue peructpoB HPRIO u INIT 3amnpemaer padory OydepoB
MYJIbTUIUIEKCUPOBAHOM IIMHbI aapeca/IaHHbIX; U I103BOJISIET BBIBOAUTH COIAEPKUMOE
BbIOpAHHOTO PErMCTpa Ha 3TY LLIUHY;

- IRV=*1" - utenue peructpoB HPRIO u INIT 3amnpemaer padory OydepoB
MYJIbTUIUIEKCUPOBAHOM IIMHBI aipeca/maHHbIX;

IIpu cObpoce 3TOT OMT cOpachiBaeTCs IIsd HOPMAJbHBIX PEXMMOB pPabOThI U
ycTaHaBiauBaeTcsa B “1” mis cneumaidbHbIX pexumoB. but IRV aBromartmuecku
cOpachiBaeTcs mpu copoce 6uta SMOD.

OcTajibHbIE PErUMCTPbl 3MYJSITOPA aAHAJIOTUYHBI COOTBETCTBYIOIIMM pPErucTpamM
HCI11. IlpepriBanne mnpu paboTe IMOPTOB IOCTyMaeT Ha BHEIIHMI BBIBOA 3aIipoca
npepbiBaHus IRQ* kontpomiepa HC11 nipu ycraHoBineHHoM niepeMbiuke J11 (cM. puc.
2, pazgen 5). O HEKOTOpBIX, IS OOJBIIMHCTBA IPUMEHEHU HE3HAUUTEIbHBIX,
OTIMYMSIX B amnmnapaTHOM (PYHKIMOHUPOBAHUM BMYJIITOpa CMOTPU TEXHUUYECKOE
ormcanne Ha MC68HC24.

Cxema umumamopa 8HewHUX ycmpolicme BKJIIOYAET Mepeksovaresn Uil BBoAa
JIBOMYHOI MH(popmaluu B TopT C aMysaTopa, CBETOAUOIbI 11 MHAUKAIIMU COCTOSIHUS
nopta B amynsaropa, knaBuiry “PA0” co cxeMoii aHTuapeOe3ra il yIpaBIeHUs JUHUEH
PAO/IC3 nopta A MukpokoHTpoJiepa U kiaBuiny “IRQ” mis BbI3oBa mpepbiBaHUST MO
JuHumn IRQ* MuKpoKoHTpoJIIepa.

Knasuma “PAO” (SB3) pabGotaeT mpum ycTraHOBJIeHHOI mnepembluke J10 u
obecneuyuBaeT (popMmupoBaHue jJorudyeckoro “0” Ha BeiBoge PAO/IC3 HCI11 (B HaxkaToM
COCTOSIHUM) WM Jorndeckoir “1” (B oTxatoM coctostHuM). KiaBuinma Moxer
WCIIOJb30BaThCsl, HaNpuUMep, IS MoAeaupoBaHMsl (yHKIIMKU BxomgHoro 3axBara [C3
MUMKPOKOHTpOJLIEpa.

B naxaTtom coctostHuu knasuima “IRQ” (SB2) ¢dopmupyer normueckuii “0” Ha
quaun IRQ* HCI1 Ttem caMbIM ormpenelisis 3alpoc Ha IMpepbiBaHUE I10 3TOM JTUHUU.
Ecin no nunum IRQ* HeT 3ampoca Ha TpepbiBaHMe, HA Heil MOAIep>KMBAETCsl BBICOKUI
ypoBeHb (uepe3 pe3uctop R10).

Bbydep D14 cornacyer Boixoasl mopta B amynsitopa co cerognomamu HL2-HL9,
obecnieunBasi HEOOXOAUMBIN ISl CBETOAMOMAOB TOK (TOPSIIMA CBETOAMON WHAULIMPYET
HaJu4uue JJormyeckoi “1” Ha cootBercTBYIOIIel JuHuM nopta). [lepexmouarenn SAl-
SA8 ciyxaT misi BBoAa ABOMYHOM KOAOBOM KomOMHauuu 4epe3 mopt C asmyrsiTopa.
3aMKHYTBIH TIepekJiIoyaTe b (HaXOASAIIMKICS B HUXKHEM MOJ0XEHUN) Mo1aeT JOrMYeCKuit
“0” Ha COOTBETCTBYIOILYIO TUHUIO TOPTA, PAa30MKHYTHIN - “17,
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8. I[OIIOJIHI/ITCJIBHHC BO3MO2KHOCTH OTJIAJ0YHOI0 MOAYJIA.

Kpome BO3MOXHOCTH pabOThI ¢ MUKPOKOHTpoyiepaMu cepuii A 1 E oTiagoyHblil MOOYIb TaKxKe
MOXET MCIIOJb30BaThCs IJIS MOAAEPKKU MUKPOKOHTposuiepoB cepuu D (D0, D3). [lnsa noaxiroyeHus
MMKPOKOHTPOJIJIEPOB 3TOI CEpUU Ha IUIaTe MOMYJIS IIPEIyCMOTPEHO MECTO I YCTAHOBKM IAaHEIU TUIIa
PLCC-44 (cm. D1 Ha puc. 2), a TakKe MeCTa UIsl YCTAaHOBKM pa3beMa pacllMpeHHOoi Maructpamu (X6 Ha
puc. 2) U MarucTpaju 3MyJISILUMUA OTHOKpHUCTaIbHOrOo pexuma (X5 Ha puc. 2). [To cBoeMy Ha3HauYe€HUIO
5TU pa3beMbl aHAJIOTUYHBI pazbeMaM X4 1 X3. BHelrHuil BUI pa3beMOB UM MX PACIONOXEHUE Ha IuiaTe
MokKa3aHo Ha puc. 2. HasHaueHume BBIBOJOB pa3beMoB X6 u X5 mpenacraBieHO B Tabm. 8 u 9
COOTBETCTBEHHO.

IIpu paGore ¢ MMKPOKOHTpoJUIepaMu cemeiicTBa D, ciemyeT MMeTh BBUIY, YTO IIPU SMYJISILIMU
OIHOKPMCTAJBHOTO peXMMa TepsieTcsl BO3MOXHOCTH YIIpaBieHHusT JuHusMu PD6, PD7 wu3-3a
ocobeHHOCTE MMKpocxeMbl amynaTopa MC68HC24, npeaHasHadyeHHOW, B OpUIMHAasE, JUIS 3aMeEHBI

noptoB B 1 C MukpokoHTpoieposn cepun E.

Tabnuna 8
Hasznauenue BeIBOgOB pazbeMa PM (11 KoHTpoiepoB cepun D)
KoHT Lens Hasnauenue KonTt Lenn Hasnauenue
1 GD o01IMit 2 GD oonmin
3 ADO ADO 4 ADI1 ADI1
5 AD?2 AD?2 6 AD3 AD3
7 AD4 AD4 8 ADS5 ADS5
9 AD6 ADG6 10 AD7 AD7
11 XIRQ* XIRQ* 12 BR/W* BR/W*
13 BAS BAS 14 BRES* BRES*
15 IRQ* IRQ* 16 PDO PDO
17 PDI1 PD1 18 PD2 PD2
19 PD3 PD3 20 PD4 PD4
21 PD5 PD5 22 - -
23 PA7 PA7 24 PA6 PA6
25 PA5S PAS 26 PA4 PA4
27 PA3 PA3 28 PA2 PA2
29 PA1 PAIl 30 PAO PAO
31 - - 32 AlS AlS
33 Al4 Al4 34 Al3 Al3
35 Al2 Al2 36 All All
37 AlQ AlQ 38 A9 A9
39 A8 A8 40 MODB MODB
41 MODA MODA 42 BE BE
43 EXTAL EXTAL 44 - -
45 - - 46 - -
47 vdd +5B 48 vdd +5B
49 GD oot 50 GD oo1Imin
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Tab6muia 9
Hasznauenue BeIBOgOB pazbeMa M3 (111 KOHTpoJIJIepoB cepun D)
KoHT Lens Hasnauenue KonTt Lenn Hasnauenue
1 GD o01IMi 2 GD oonmin
3 PCO PC0 4 PCl1 PCl1
5 PC2 PC2 6 PC3 PC3
7 PC4 PC4 8 PC5 PC5
9 PC6 PC6 10 PC7 PC7
11 XIRQ* XIRQ* 12 - -
13 - - 14 BRES* BRES*
15 IRQ* IRQ* 16 PDO PDO
17 PDI1 PD1 18 PD2 PD2
19 PD3 PD3 20 PD4 PD4
21 PD5 PD5 22 - -
23 PA7 PA7 24 PA6 PAG6
25 PA5S PA5S 26 PA4 PA4
27 PA3 PA3 28 PA2 PA2
29 PA1 PAIl 30 PAO PAO
31 - - 32 PB7 PB7
33 PB6 PB6 34 PB5 PB5
35 PB4 PB4 36 PB3 PB3
37 PB2 PB2 38 PB1 PB1
39 PB0O PBO 40 MODB MODB
41 MODA MODA 42 BE BE
43 EXTAL EXTAL 44 - -
45 - - 46 - -
47 vdd +5B 48 vdd +5B
49 GD oot 50 GD oo1Imin

9. IToaroroBka K padore

Ilepen HayaioM pabOTHl clieaAyeT YCTAaHOBUTb HEOOXOIMMBbIE IEePEMbIYKH,
MOJAKIIOUUTh pa3beM MUTaHUS W TpedyeMble mnepudepuiiHble pazbembl. [lpu
MOJAK/IIOUEHUM TepeMblueK pPYKOBOJACTBOBaTbCS pazfaeiaoM 5. Jas  paboTel ¢
MpujIaraeéMbIM IIPOTPaMMHBIM oOecIieueHreM HeoOXoaMMo Haauuue nepemMbruexk J1, J2 B
noyjioxkeHue 2-3 (MCTOYHMK CHUHXPOHM3AlMM KBapleBbIld pe3oHaTtop 8§ MIm), J3, J4
(cmeumanbpHBIA pexkum 3arpysunka), J7, J8 (paspelieHue pabOTHI ITOCIEIOBATEILHOIO
uHTepgdeiica). Ilepembluka J9 nokHa OBITH yCTaHOBJEHA B MojoXeHue 1-2, mpu
o0bryHOM pexume padorel HCI1 m B mojoxeHue 2-3, mpu IporpaMMHpOBaHUU
BHyTpeHHero [13Y HCI11. IMoakmounTs NCTOUHUK NUTaHus K pazbemy "TIUT" momys.
ITpn HEOOXOAMMOCTH TTOAKIIOYMTH BHEIIHME YCTPOICTBA K pazbemMaM 'PM" n "M3", a
TakxXe Kabeab oT ymnpasiswoiieii DBM k paszwemy "[ICHU". O nmoaxkiiroueHUM pa3beMOB
cM. pasaen 6. [TogaTh nuTatolme HaMpsKEHWST Ha MOIYJTb.

IIpoBecTn HavanbHYIO0 yCTaHOBKY Haxaruem Ha kmaBuiny “RESET”. Ilocne
3TOro0 MOJYJb T'OTOB K padoTe.



