BOJILLEOCTBO C NasisibHUKOM B PYKax

KPHC KacMepCKU aKa MbIIIBX

3Ta CTaThsl IS TeX, KTO He MNO0OUTCA B3fITh MNAasVIbBHUK B PYKH M HNYCTHTh
KaHU(OIbHBIH AbIMOK BHYTPh cBoero IBM PC, 4ro0bl MOYHMHHMTH €ro WJIH HEMHOIO
YCOBEpPILIEHCTBOBATD!

o0uH LED Ha deoux

[py MOAKITIOYCHUH JOMOJHUTEIBHBIX BUHUECTEPOB Ha BHEIIHMX KOHTpouiepoB (SCSI mim
IDE), Bo3HHKaroT mpoOimemMbl ¢ WHAWKanueid. CBETOMHON — OIWH M OH YK€ 3aHAT MAaTEePHHCKOU
mwiaroii ¢ ocHOBHBIMEH IDE-koHTpoimepamu. MoXHO, KOHEYHO, MPOCBEPJIUTH B KOPITyCe IBIPKY U
BBIBECTH HAPYKy CTOJBKO CBETOIMOOB, CKOIBKO TOTPEOYeTCs, HO 3TO OYyAET HEKPacHBO M COBCEM HE
MO-XaKEePCKHU.

Bocnonp30BaBIIMCE CIEAYIOMIEH CXEMO, MBI CMOXEM TOJKIIOUUTh K OJHOMY CBETOIUOY
MPaKTUYECKH HCOIPAaHHMYCHHOE KOJIMYECTBO KOHTPOJIIEPOB:

PucyHnox 1 moak/oueHue HeCKOJIBKHX KOHTPOJJIEPOB K OTHOMY CBETOTHOLY

Juis ucxumtoueHns "BRITOpaHIs" KOHTPOJUIEPOB MBI Hcmoib3yeM auoabl Lllortku tima BAT46,
KOTOpBIE MOKHO COJpaTh NPaKTHYECKH C JII000H MAaTepHHCKOW IUIaThl, OCTABIIEHCS OT anrpeiina nim
KYIWUTh B pajuomarasuHe 3a komeWku. [IpoBepsist MX LENOCTHOCTh OMMETPOM HE BOJHYHTECh, €CIn
CTpellKa HE 3aX04YeT OTKJIOHAThCA. DTO CBOWCTBO JAMOJA TaKOe — OTKPBIBATHCS TOJBKO MPHU
JOCTWKEHHHM  ONpPEJEJICHHOTO  IIOpOTOBOTO  HAampsDKeHWs. BOT — HEoOXOOMMBIA  JaTalwT:
http://ronja.twibright.com/datasheets/bat46.pdf

Pucynok 2 BHemnuii Bug auoaos llorku

LDE-mM000uH2

JlBa cBetopmona Ha mnepenHed mnaHenu (OAMH U3 KOTOPBIX —— power-led — mocTosiHHO
ropur), a apyroi — HDD LED oxwuBIeHHO MHTraer — 3TO >Xe HacTtosmas Humera! Pasze He
MHTEPECHO 3alITHYTh BO BHYTPEHHHI MHpP KOMITBIOTEPA, MPUILIETTHB CBETOANO] OyKBaIbHO HA KKAYIO
mmHy? Hanpumep, nogkmounBmnch B BeIBOAY /RAS moxyns mamsitu (115/154 BeBogst DIMM-ciota
Ha SDR/DDR COOTBETCTBEHHO) MBI CMOXEM HaOmomaTe pa mnepekritroueHmsiME DRAM-crpanuig
onepaTHBHOW mTamsTH, a 27/63 KOHTaKkThl OyAyT MHrarb CBETOJHOJOM NPH IEPEKIIOYCHUH
MUKPOCXEMBI U3 pEKHMMa YTEHUs B pexuM 3anucu! JlocTaTouHO B3ATh B PYKy CXE€MYy MaT€pPHHCKOM
IaThl (CXeMbl pedepecHbIX IUIaT OecIIaTHO pa3atoTces ¢ caiita Intel) M uepe3 HECKOIBKO MUHYT Halll
PC mpespaturcsi B poxaecTBeHCKyl eiky! Kcratw, nmpu BBISBIGHHMHM NPUYMH COOEB 3TO OUYEHb
TIOMOTaET.

BoT TonbKO HapsAMyIO MOAUEIUIATH CBETOANOAB! HU B KOeM ciryuae Henb3si! Hy yike xots 661
IIOTOMY, YTO IIMHBI M Tak paboTalOT Ha TpeJesie W IpU TONBITKE WX YAJIMHEHMS, BCE IaJacT B
TapTapapsl. IIpUXOOWTCS XWUTPUTH, BOCIHOJIB30BABIIKCH, OINCPAIIMOHHBIM YCHIIUTEIEM, TaKUM
Harpumep kak, LM358, xoropslil Jilerko coppark ¢ J11000H Marepu, BHIEO-KapThl WM KYIHTh Ha
peiEKe. BotT ero marammrt: http://www.ensc.sfu.ca/reference/data-sheets/LM358.PDF, a BoT THmoBast
cxema MOAKIIOYEHH (| ).

Pl/lcyHOK 3 cxeMa MOAKJIIOYEHHS JONOJHUTEIbHOI0 CBETOANO0IA

Kaxmas mmkpocxema LM358 Bimouaer B ceOs HENBIX [Ba ONEPAIMOHHBIX YCHUIHMTENSA, a
3HAYHT, YTO OHA MOXET OOCIYXHBaTh Cpa3y [Ba HE3aBHCHMBIX cBeToamoma. CamMa MHKpocxema
MOHTHPYETCSl NPSAMO Ha MATEPHHCKYIO IUIATy, HEMOCPEACTBEHHO HAa HMHTEPECYIOIIUI HAC BBIBOJ, a
CBETOMO/ MOXKET OBbITh BBHIBEJICH TMOKMM IIHYpPOM Ha TEPEIHION MAHENIh WU JaXe B COCEIHIO
KOMHATy.

HeSa}IeﬁCTBOBaHHLIe yCI/IHI/ITeJ'[I/I JICTKUM [BUXCHUECM pyKI/I HpeBpaHla}OTCﬂ B TaKTOBBLIC
TreHepaTopbl (_) U MOJAKIIOYCHHBIC K HUM CBETOIUO/IBI OYIyT MOHOTOHHO MUTATh, HMUTHPYSI
paboty cepama.



Pucynok 4 myabcoBblii reneparop Ha LM358

Ha camom pene, mpuBeneHHas cXeMa OuYeHb YCIOBHA. Bo-mepBbIX, He Bcerja Ha
MHTEPECYIONEM HAC BBIBO/Y OYyJET MOJOXKHUTEIbHBIH YPOBEHB, TIO3TOMY TOPSAOK MOIKIOYEHHUS + U -
HNPUXOJUTCS ONpeNessiTh Jnbo "mo Hayke" (CBEpsCh CO CXEeMOii), MO0 "IKCIepUMEHTaIbHO" (eciu
MOJICOETMHNTD HEMPABUIBHO HUYETO HE CTOPHT, MPOCTO CBETOAMOJ MOprarb He Oyner). Bo-BTopsIx,
paboTa KOMIbIOTEpA IOCIIE TAKOTO BApPBAPCKOTO BMEIIATENIHCTBA PUCKYET CTAaTh HECTAOMIBHOM, Tak
YTO Ha BBICOKHX YacTOTax €e JIydIle He TPUMEHSTh.

[IpaBunpHOE pemieHHe (BBIACPHYTOE W3 CXEMBI Ha MaTepuHCKyro Iuiaty Intel 100 MHz
Pentium(tm) II processor/440BX) BBITTIAAUT Tak (_). IIpoBepeHo — oHO paboTaeT u Ha OoJiee
BBICOKHX 9aCTOTaX, BIUIOTH 0 Pentium-4.

Pucynok 5 "npaBuibHas'" cxeMa NOAKJII0OYeHUS] KOHTPOJBHBIX CBeTOAN010B OT Intel

OcHOBHOW  Bcero  ciuyxut mTydka 74ALSO8  (BOoT ccbulka Ha  JaTamnT
http://www.standardics.philips.com/products/als/pdf/74als08.pdf). Oto Tak HazpBaemsrii "Quad 2-input
AND gate" (2x BxomHoit UM - BeHTHIB, B KomuuecTBE 4X IITYK B OJHOM KOpITyce), CO CBHTOH
PEe3UCTOPOB M KOHJEHCATOPOB, MOJABILSIIONIMX IoMexW. Kak u ciegyer W3 ero Ha3BaHMSA, OH
00CITyXMBaeT JBE "KOHTPOJBHBIX" TOUYKH, BBIBOJUMBIC Ha OIWH-CAMHCTBEHHBIH cBeToauon. Bce
JIeTJIM JIETKO COAparh C JI00OH IiaTel, TAKMM HX IPOCTO — Ta0yH, TaK 4TO HA PBIHOK HITH
COBEPILICHHO HEOOS3aTEIbHO.

I'maBHOE — 3amacTHCh CBETOAMOAAMH. SIpKMMH U, >XeNaTelbHO, PA3HOLBETHBIMHU (I
YBEITMYEHUS SIPKOCTH B J28 MOKHO "BOTKHYTH'" BBIIICONMCAHHBIN OTIEPAIIMOHHBIA yCHUIIATEI ).

dea yeema e 0OOHOM

Ha MHOrmx MarepHMHCKMX IJIaTaX pacIiojiOXKEH CBETOAMO, TOPSIIMA B padodyeM pexHumMe
OJHHM LIBETOM, a B XKIylIeM — ApyruM. CBeTOANO, PacTIONOKEHHBII Ha TULIEBON MaHEIH HEKOTOPBIX
CHUCTEMHBIX OJIOKOB, OOBIYHO BeJeT ceOs TOUHO TakXke, HO... "0OBIMHO" 3TO emie He Bcerna (y CTapbIx
CHUCTEMHBIX 0JIOKOB BOOOIIE HUKOT/A).

Ha camom nene sToii 6ene merko momMods! B OONBIIMHCTBE CiTy4aeB Jake HE MOHATOOUTHCS
Tporats nasanbHuk! PaccMoTpum tunosyto cxemy noaxinouenuss POWER LED'a (_)

Pucynok 6 Tunosas cxema noakodenust Power LED'a

Ha mutate (ON BOARD) pacnonoxen neyxusetnbiid (DUAL-COLOR) cBetoanon. Hy ato
TaKOW CHeNMaNbHBIA CBETOAMON, coaepkamuii 18a LED'a B omHoM ¢rakoHe. Beibop HyXHOTO I1BeTa
ocymiecTBisieTcs: mossipHocThio. [lapamnensno ON-BOARD LED'y pacnonoxkxen CHASSIS POWER
LED, uro B nepeBojie Ha pyCCKHI S3bIK O3HAYaeT "CBETOAMO/, BhIBEIEHHBIN Ha kopnyc". To ecTb, Bce
He00XOANMBIC MHTPEIHCHTHI y HAC Y)KE eCTh!

Crnioco0 HOMep OIMH — BBIKYCHIBAEM CTapblii CBETOMO/ C JIMIEBOM MMaHEIN U CTABUM Ha €ro
MecTo HOBbIM DUAL-COLOR, k0oTOpBIif MOXKHO B34Th CO CTapo IuiaTel unu B Marasune. Bee! Teneps
OH Oynmer cBeTHThCS JBYMs pasdHbiMH LBeTamu! Crnoco0® HOMep JBa — IOJAKIIOYAEM K CTapoMy
CBETOAMOAY €Ille OJUH CBETOIUOJ] IPYTroro IBeTa U APYrod MOISPHOCTHIO (MHHYC STOTO PELIeHUs B
TOM, 4YTO MPUAETCA IBIPABUTH JHLEBYIO IAHEIb, YTO HE €CTh XOPOIIO, a BIPOYEM... TaK JaxKe
Kpacusee).

Ko20a uHOuUKamop Jixem

Hegrepositho, Ho dakr, HDD LED na camom paene oroOpaxaer akTHBHOCTH muHbl IDE u
noamuruBaer sodoomy ATA/ATAPI ycrpoiictBy (Hampumep, DVD-npuBoay wiam CD-ROM), uto
BHOCHT JAWKYIO IYTaHHUIly B TIPOIECC W HEPBUPYET HAYMHAIOIIMX IIOJIb30BaTeNel, WHOTAA Oaxe
CHAIOIIUX KOMIIBIOTEP B PEMOHT. IIpOTHB CXEMOTEXHMKH, KOHEYHO, HE IMOIPEIIb, HO MBI 3HAEM Kak
ObITH!!!

Pucynox 7 HDD unaukaTop Ha caMmoM feJie oTpaskaeT akTUBHOCTHL Becex ATA/ATAPI ycrooiicTs

Paznocum HDD u CD-ROM/DVD-ROM 1no pasHeiM nuiedidam (ecinm He cHenaiy 3TOoro
cpasy), 6epeM B PyKH JIYIly ¥, BOOPYKUBIIHCH OMMETPOM, HIIEM KyJaa HAST muTaroumi Beiog IDE-
LED'a (mpoTHBOMOIOKHBIN TOMY, 4TO HOAKIIOUaeTcs K Macce). PaHo mnu mo3nHO Mbl "Bpekemcs" B
mukpocxemy 74ALS08 wmmm Heuto momobHOe e (| ). TmotHyB BMHHA ams XpabpocTw,



aKKypaTHO Iepepe3aeM 2i BBIBOJ MUKPOCXEMBI (MM OTHAauBaeM €ro, yAanuss HPUIONH OTCOCOM WM
OOBIKHOBEHHOW MEJUIIMHCKOM UTJI0I — MIJIBI JUIS KalleJIbHUIl IPeANOYTUTEIbHEE).

C sroro momenta HDD LED 6yzner nogmurusate Tonbko ogHomy IDE-kanany, Ha KoTOpoM
pasMenieH >KecTKuid nuck, urHopupyst Bropoi ¢ CD-ROM'om. ['maBHOe He mepemyTarh KaHabl!
Brpouem, 3T0T mporiecc 1eTko 00paTHM M OTHASHHBIN BBIBOJ MOXKHO TPHUIASTH BHOBb.

peaHumayusi USB-nopmos, Mbiwu u Knasuamypabl

USB-noptel MpyT Kak MyXH, OCOOECHHO KOTJa K HMM 4Yepe3 pa3BETBUTENb IOKIIOYACTCS
HECKOJIPKO MOIIHBIX YCTPOMCTB, C KOTOPBIMH OHH Y€ He cIpaBisifoTca. K cuacTeio, Ha COBPEMEHHBIX
KOMIIbIOTEepOB KoimdecTBO USB MOpPTOB OOBIYHO AOCTHraeT YeTHIPEX - HMIECTH U CMEPThb OJHOTO W3
HUX, 9TO KOHEYHO K€ Tpareaus, HO BCe-TaKu He MpuroBop. Ecim MaTeprHCKas IiaTa emie Ha TapaHTHH
MOJKHO TIOTIBITATBCS OTHECTH €€ B PEMOHT (TONBKO Bac MOTYT Pa3BEpHYTh, MPHUAAB IS CKOPOCTH
MTUHKa).

PaccrienoBanue, MpoOBEICHHOE MEIIIBX'OM ITOKA3aJI0, YTO B MOJABIIIONIEM OOJBIIMHCTBE
ciydaB 'ropur" He caM IOpPT, a MPEeIyCMOTPEHHBIH MYAPbIMH KOHCTPYKTOpaMM IUTaBKHH
MpeJOXpaHUTENb, KOTOPBIN JIETKO HAaWTH, €CIH ABUraThCs BAOJB IEYaTHOM MarucTpalud OT HEpBOro
BeiBoga USB-paszpema (VCC) B rinyOmHy MaTepuHCKOW IutaTel. llpemoxpanutens o0o3HauaeTcs
naTuHCKOW OykoBo F M 1o OOBIKHOBEHHIO COCEICTBYET C pPE3UCTOpaMH M KOHJIIEHCATOpaMHU
(-). [Ipo3BoHHTE €r0 OMMETPOM — €CIH OH IIOKaXeT OOpBIB, C HEKOTOPHIM PHCKOM
MIPEIOXPAaHUTETh MOXKHO TPOCTO MEPEMKHYTh, XOTS MPABHIbHEE 3aMEHUTH €r0 TaKUM XK€ TOYHO HIIH
aHAJIOTMYHBIM, pacCUMTaHHBIM Ha ToK 1,5 - 2,0 A. Yame Bcero mocie 3Toi HecnoxHo# onepanuu USB
"oxuBaet".

Pucynok 8 npenoxpanurenu, oxpansiouue USB-noptel Ha nuiate F1 u F2

AHanoru4Hele MPENOXPAaHUTENN 3alMINAIOT MbIIb U KIABUATypy OT HENPaBHUIBHOTO
BKJIIOUEHUS U €Il KOE OT 4ero (_). Kak-To pa3 MBIIIBX'HBIN Ipyr BKIIOYMI CTapbIi-CTaphIi
JDKOMCTHK, OCTaBIIWiics OT Kommblorepa ZX-Spectrum, B kinaBuatypHbeid DIN-pazsem. Jlyman
nourpats! ITourpaTs He MOMYYHIIOCH, a KJIaBHATypa, yBhI, ymMepaa. K c4acTpio, BeCh Ipe1OXpaHUTENh
TIPUHSUT BECh ylap Ha ce0st (HOMUHANBHBIN ToK 1,35A), mociie 3aMeHbl KOTOpOro KilaBuatrypa OXuia u
KOMITBIOTEp 3apadoTail Kak He ObIBajo!

PﬂcyHOK 9 NMPEAOXPAHUTEC/IN, OXPAHAKINUE KJIABUATYPY U MbBIIIb



