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I'nmaBa 3

IHapamerpsl COM u LPT nmoproB komnbsroTepa

[Tpaktrueckn Kaxawlii coBpeMmeHHbld [IK o00opymoBan XoTs OBl OJHUM ACHHXPOHHBIM
nocnenoBarenbHbiM COM-nopTOM UM, Kak NpaBUiIo, OJHUM mapamienbHbiM LPT-nmoprom. Otn
IOPTHI IIPEIHA3HAYCHBI IS MOJKIOYEHHS K KOMIIBIOTEPY BHEIIHMX YCTPOMCTB M aIlaparos.
Jlanee npuBOIATCS KpaTKuii HAOOp HEOOXOAMMBIX cBeAeHUH cHavana no COM-nmopTam, 3aTeM —
no LPT-nopram.

B xoHIIe 3TO# T71aBbl KHUTH BBI HaiifieTe KpaTkyto nHpopmarmto o USB-noprax

AnmaparHas peajgusanusa COM-nopra

OOBIYHO KOMITBIOTEpP OCHALIEH OJHUM WJIM JBYMs IOpPTaMH IOCJIEI0BaTEeIbHON mepenadn
JAHHBIX. OTH TOPThl PACMOJOXKEHbI, KaK MPaBWIIO, Ha MAaTEpUHCKOW IUIaTe KOMIbIOTEpA.
Kaxxnomy COM-nopTy COOTBETCTBYET HECKOJBKO PETUCTPOB, YEpe3 KOTOPbIE KOMIbIOTEpHAs
nporpaMMa MOKET YIpaBlsATh HOPTOM, M OmpeneleHHas JuHus npepbiBanuid [RQ s
CUTHAJIM3allMU KOMIIBIOTEPY O COCTOSIHUU MOPTA.

[TopT mocnenoBaTenbHON Tepenayn MTaHHBIX MOKET HCMOJb30BaThCS OYEHb MIMPOKo. K
HEMY MOXXET OBITh MOJKIIOYEH MAHUIYJISTOP MBIIIb, MOJEM, CKaHep, Tpa(ornoCTpOUTEb,
npuHTep W T.M. Bce atm ammapatel u ycrpoiictBa uepes COM-mopT mpoBOIsAT OOMEH
JAHHBIMHU C KOMHLIOTepOM, I/ICHOJIL3y51 HpI/I 3TOM CTaHI[apTHBIC HpI/IHI_II/IHBI
MOCJIeIOBATEILHOM TIepelauu JaHHBIX, 3aJI0’)KEHHBIE B KOHCTPYKIIUHU TIOPTA.

HOCJ’ICI{OB&TCJ’ILH&H nepejada AaHHBIX O3HAYaACT, YTO AAHHLBIC NCPEHAOTCIA ouT 3a OMTOM IIO
GHHHCTBGHHOﬁ JIMHHUN CBA3U. CDOpMaT nepcaaun OaHHBIX I MEPCAAOECro U IMPUCMHOIO
YCTpOfICTB JOJIDKCH OBITE OIWH U TOT K€, NHAYC IICpcaava JaHHBIX 6y,[[eT HCBO3MOXKHA. cDOpMElT
nepeaayn AaHHBIX OIPCACIIAIOT CTapTOBBIfI U CTOIIOBBLIM 6I/ITI)I, OUT YETHOCTU U CKOpPOCTH
nepeaadn.

OCHOBY MOCJEI0BATEIbHOTO ACUHXPOHHOIO ajanTepa, KOTOPBIH MOXKET YIpaBisATh Cpasy
HeckoimpkuMu  COM-nopTaMu, COCTaBIISIET MHKpPOCXEMa YHHBEPCAILHOTO aCHHXPOHHOTO
npuemorniepenatunka UART (Universal Asynchronous Receiver Transmitter). Berpewarores
HECKOJIBKO pa3HOBHIHOCTEH 3Toi Mukpocxemsbl — Intel 8250, 16450, 16550, 16550A. Tpu sTom
9acTh U3 HUX Y)Ke Oe3Ha/Ie)KHO ycTapena

Hns kaxgoro COM-mopTra yka3aHHBIE MHUKPOCXEMBI COJAEPKAT PETUCTPHI TepeaaTduka H
MPUEMHHKA JIAHHBIX, @ TAKXKE HECKOJIBKO YIPABJISAIONIUX PETHCTPOB, TOCTYITHBIX Yepe3 KOMaH/IbI
BBOJ4/BBIBOIA.

IIpu mepenaue odepenHoil OalT 3amuchiBacTcs B Oy(depHbI perucTp mepenaTdyuka, OTKyHAa
3aTeM MEpENHCHIBACTCS B CIBUTOBBIM perucTp. 3aTeM OalT «BBIIBHTACTCS» W3 CIBUTOBOTO
peructpa no Ouram. AHaJIOTUYHO PabOTAIOT CIBUTOBBIN U Oy(epHBIN PerHCcTPhl MPUEMHHUKA.

[Tporpamma nMeeT TOCTyM TOJIBKO K OydepHbIM peructpam. KonnpoBanue nHdopMaiyy B
CIABUTOBBIE PErMCTppl M CIBHI JAaHHBIX BbIIOJHsAETCA Mukpocxemoi UART
aBTOMAaTUYECKU. PerucTpel, ynpapisfrolde ACUHXPOHHBIM IOCIEAOBATEIBHBIM IOPTOM,
OyayT OMMCaHbl HIKE.

Buemne kaxapiii COM-nopT acHHXpOHHOI'O IIOCJIENOBATENBHOIO aJanTepa IpeCTaBJICH
cobcTBeHHBIM pazbemMoM. CylecTByeT ABa cTaHaapra Ha pazbeMbl COM-mopra: DB25 u DB9.
[lepBeIil pazbeM umeet 25, a BTopoid 9 BeiBo10B. Hecmotps Ha To, uto pazbem DB25 conepxur
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B JIBa C TMOJIOBHHOW pa3a Oosblie BHIBOJOB, ueM DBY, oHM mepemaroT OJMHAKOBBIE CHTHAJIBI.
[Ipu HEOOXOAUMOCTH MOXKHO TPUOOPECTH MEPEXOTHUK MeX Ty pazbeMamu DB25 u DB9.

B  Taon. 3.1

IpuBeNEHa pasBoAka paszpema DB25 co

ACHHXPOHHOTO aJianTepa:

CTOPOHBI

IOCICa0BATCIBHOT'O

Taénuya 3.1. Pazeéooka pazvema DB25

Homep Ha3HaueHue KOHTAKTa Bxox uiu BeIX0A
KOHTaKTa
1 3amutHOoe 3a3emienue (Frame Ground, FG) -
2 [lepenaBaembie nannbie (Transmitted Data, TD) Brixon
3 [Ipuanmaemseie nannbie (Received Data, RD) Bxon
4 3anpoc g nepenaun (Request to send, RTS) Breixon
5 Copoc mst mepenaun (Clear to Send, CTS) Bxon
6 T'otoBHOCTH ManHbix (Data Set Ready, DSR) Bxon
7 CurnanpsHoe 3a3emiieHue (Signal Ground, SG) -
8 Herexkrop mpuHuUMaemoro c¢ iwHuu curHana (Data Carrier | Bxon
Detect, DCD). HUnuorga cursan DCD o6o3nadaror kak CD
(Carrier Detect)
9-19 He ucnons3yrores
20 I'otoBHOCTH BRIXOAHBIX HaHHEIX (Data Terminal Ready, DTR) | Brixon
21 He ucnonb3yercs
22 Wnnukatop Be3osa (Ring Indicator, RI) Bxon
23-25 He ucnone3yercs

B ta6u. 3.2 npuBenena pas3Bojka pazbema DB9 co cTopoHbI OCIe0BaTEIbHOTO ACHHXPOHHOTO

ajanrepa:
Taénuya 3.2. Pazeéooka pazvema DB9

Homep Ha3naueHune KOHTaKTa Bxox niau BeIXoa
KOHTAKTA
1 Herekrop npunumaemoro ¢ suHuu curHana (Data Carrier | Bxon

Detect, DCD). UHornma curaan DCD o603HavaroT kak CD.
2 ITpunumaemelie nanubie (Received Data, RD) Bxon
3 [TepenaBaembie nannbie (Transmitted Data, TD) Brixon
4 l'otoBHOCTH BEIXOMHBIX AaHHBIX (Data Terminal Ready, DTR) | Beixon
5 CurnansHoe 3a3emiieHue (Signal Ground, SG) -
6 I'otroBHOCTH mauHbIX (Data Set Ready, DSR) Bxon
7 3anpoc s nepenaun (Request to send, RTS) Brrxon
8 Copoc mis nepenaun (Clear to Send, CTS) Bxon
9 Wnpnkatop Be13osa (Ring Indicator, RI) Bxon
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Tonpko ABa BbIBOJAA J3THUX PpPa3bEMOB HUCIHOJB3YIOTCA I NOepcaadn MW IpueMa HdaHHBIX.
OcranbHbIe nepeaaroT pas3jiMIHbIC BCIIOMOI'ATCIIBHBIC U YIPABJIAIOMIUC CUTHAJIBI. Ha IMPAKTHUKE
JJIA MIOJACOCAUMHEHNA TOT'O NI MHOT'O yCT‘pOﬁCTBa MOXET HOHaI[O6I/ITI)C$I Pas3indHOC KOJINYICCTBO
CHUT'HAJIOB.

Crannaprt, onpenenstomuii ooMeH nanHbIMU yepe3 COM-mopT, 0OBIYHO Ha3bIBAIOT «HHTEpPEiic
RS-232-C».

Hurtepdetic RS-232-C ompenenser odmeH Mexmay ycrpoiictBamu aByx TumnoB: DTE (Data
Terminal Equipment) — TepMmuHambHOE ycTpoicTBO (00b19HO 3TO KoMmmbioTep) U DCE (Data
Communication Equipment) — ycTpoiicTBO cBsi3u (0OBIYHO 3TO MOJIEM).

Curnajnl uatepgeiica RS-232-C

UrtoObl pa3obpaThbes ¢ MpUHIMIIAMU 0OMeHa JaHHBIX Mo cranaapTy RS-232-C, paccmoTtpum nBa
npuMmepa. B mepBoM mpumepe paccMOTPUM TMOPSAIOK B3aUMOJICHCTBUS KOMIIBIOTEpa U
nogkioueHHoro k  COM-mopty Mozema, BO BTOPOM cly4ae pacCMOTPHM MOPSIAOK
B3aUMO/JICUCTBUA JIByX KOMIIBIOTEPOB, Y KOTOPbIX 0AuH M3 COM-NOPTOB MEPBOr0 KOMIBIOTEPA
coearHeH ¢ COM-nopToM BTOPOro KOMIBIOTEPA.

Coeaunenue KOMIIBLIOTEPA ¢ MOACMOM

Bxomet TD u RD wuCnons3yroTCs KOMIOBIOTEPOM K MOAEMOM TNo-pasHoMy. Kommberorep
ucnons3yeT Bxon TD s nmepepaun gaHHBIX, a BXox RD mng npuema ganneix. M HaoOopor,
MozaeM ucnoabdyer Bxoa TD mnsa mpuema, a Bxox RD misa nepenaum pgannsix. 1lostomy mis
COEJIMHEHUS! KOMITBIOTEpA M MOJIeMa BBIBOJIbI MX Pa3beMOB (BE3/1€ YCTAHOBJIEHBI Pa3beMbl THIIA
DB25) Hango coennHUTh HaNpsAMY10, Kak 3TO OKa3aHo Ha puc. 3.1.

FG [1] [1] FG
D [2] [2] TD
RD [3] < [3] RD
RTS [4] [4] RTS
CTS[5] » [5] CTS
DSR [6] [6] DSR
SG [7] [7] SG
DCD [8] » [8] DCD
DTR [20] < [20] DTR
RI [22] 7 [22] RI

Puc. 3.1. Coenunenne KOMIbIOTEPA U MOJIeMa
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IIpouecc moaTBEpPKACHUA CBA3H

B Havane ceaHca CBSI3M KOMITBIOTEDP JOJDKEH YIOCTOBEPHUTHCS, YTO MOJIEM MOKET MPOHM3BECTH
BBI30B a0OHEHTa (HaxomuTcsi B pabodem coctostann). [locne BbI3oBa abOHEHTa MOJEM JOKEH
COOOIIUTh KOMIIBIOTEPY, YTO OH COCAMHWICS C YynajdeHHoW cucrtemou. I[lompoOHee 31O
MPOUCXOINT CICAYIOIINM 00pa3oM.

Kowmmbrotep ycranaBnuBaet curHan Ha quHud DTR, 4ro0bl moka3aTh MOJEMy, YTO OH TOTOB K
MPOBEJICHUIO Ce€aHca CBsA3U. B oTBeT MojeM ycraHaBiauBaeT curHan Ha jguHuu DSR. Korma
MOJIEM HpOI/I3B€JI COCINHCHUC C IlpyrI/IM y,Z[aJIGHHI:IM MOAEMOM, OH yCTaHaBJII/IBaeT CUT'HAJI Ha
auaun DCD, 4T00661 COOOITUTE 00 3TOM KOMIIBIOTEDY .

[Tanenne nampspkenust Ha jguHud DTR coobmaer MozmeMy, 4TO KOMIIBIOTED HE MOXKET
IPOJOJDKATh CEaHC CBSI3U, HAlpPUMEpP U3-3a BBIKIIOUEHHS] MUTaHMs KOMIbIOTEpa. Torga mMojaeM
npepBeT cBs3b. [lanenue Hanpsbkenus Ha juHUM DCD coolmaer KommbioTepy, YTO MOJAEM
MIOTEPSIT CBSI3b M HE MOXKET OOJIBIIIE MTPOAOIDKATh COCTUHEHNE C YAAJICHHBIM MOJIEMOM.

IIponecc ynpaBJjieHUsI IOTOKOM

B npenpinymem pasgene OblI  paccMOTpPEH MPOLECC MOATBEPKIACHHUS CBSA3M  MEKIY
KOMIBIOTEPOM M MOJIEMOM, TOYHO TaKOM K€ Mpolecc OydeT MPOUCXOIUTh U MEXKOY ABYMs
KoMIbloTepamu. Jlasee pacCMOTpUM MEXaHM3M, C MOMOUIbI0 KOTOPOTO MOXKHO PETyJIMpOBaTh
nepenavyy JaHHBIX OT KOMITBIOTEpa K MOJIEMYy W Ha000pOT.

Korma omHo yctpoiicTBO (Hampumep, KOMIBIOTEp), HBITACTCSA IepenaTh JaHHbIE ¢ OObLIeH
CKOPOCTBIO, Y€M OHH MOTYT OBITh 00pa0OTaHBl TPUHHUMAIONIEH CHUCTEMOW (MOIEMOM),
PE3YJIbTATOM MOXKET CTaThb MMOTCPA YaCTU NCPCAaBaACMbBIX JaHHBIX. qTOGBI npeaoTBPaATUTH
nepeaady OOJIBIIEro YKcia NaHHBIX, UCIIOIB3YIOT YIPABJICHUE CBSA3BIO, HA3BIBAEMOE ynpasieHue
HOMOKOM.

Crangaptr RS-232-C  ompepenseT BO3MOXXHOCTb — yIPAaBIEHUS I[OTOKOM  TOJIBKO IS
NONYOYNAEKCHO20 COeOUHeHUs, TMPU KOTOPOM B KaXKIbli MOMEHT BpPEMEHM JaHHbIE MOTYT
NepEaBaThCS TOJIBKO B OJJHY CTOPOHY.

OpHako (akTUYECKH ATOT MEXAHHU3M HCHOJBb3YETCS U A OYHIEeKCHbIX COeOuHeHuti, KOrna
JaHHBIE TIEPEAIOTCS 110 JIMHUU CBA3H OJHOBPEMEHHO B IBYX HAMpPaBICHUSIX.

B nmonynynnekcHbIX COeUHEHUSAX KoMIbloTep nogaer curHai RTS, korna emy Hazno nepenathb
naHHble. Mogem oTBedaeT curdaigom o JuHuu CTS, korja oH roToB, U KOMIBIOTEP HAYMHAET
nepeaauy naHHbIX. Jlo Tex mop nmoka o6a curiana RTS u CTS He npuMyT akTUBHOE COCTOSTHHE,
TOJILKO MOJIEM MOJKET IepejaBaTh JaHHBIE.

IIpu nynnekcHbix coenuneHusix curHaibl RTS u CTS uMeroT mpoTUBOIOI0KHBIE 3HAYCHUS 110
CpaBHCHHIO C TCMHU, KOTOPBIC OHU UMCIIN IJIS TOJTY AYTIJICKCHBIX COGHHHGHHﬁ.

Korna xomnbroTep MOXKeT NPUHATH JaHHbIE, OH nojaeT curHai no guHuu RTS. Ecnu npu sTom
MOJIEM T'OTOB JUIsl IPUHATHUS JaHHBIX, OH Bo3BpamaeT curHai CTS. Ecnu HanpsbkeHue Ha JTMHAN
RTS wmu CTS mamaer, TO 3TO COO0IIAET MEPEIArONICH CUCTEME, YTO TMOJTyYaroIas CUCTEMa He
roTOBa JJIs IPUEMA JaHHBIX.

Coenunenue n1Byx komnbTepos. Hyab-moaem

[Tpu coenuuennn nmo COM-nopTaM JBYX TEPMUHAIBHBIX YCTPOUCTB (IBYX KOMITHIOTEPOB) KaK
MHUHHMYM HE00X0AMMO nepekpecTHoe coenunenne muauit TD u RD.

OpHako B OONBIIMHCTBE CIydyae »dTOrO HENOCTaTOYHO, Tak Kak i yctpoiictB DTE
(xommbroTep) 1 DCE (Momem) ¢yukuuu, Beimmonnsemsle munuamu DSR, DTR, DCD, CTS u
RTS, acummeTpruyHsbL.
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VYerpoiictBo DTE nopaer curnan DTR u oxunaer noixyuyenust curHanoB DSR u DCD. B cBoro
ouepenp, yerporictBo DCE nogaer curnanel DSR, DCD u oxunaer nonyuyenust cursana DTR.
Takum oOpa3om, ecnu Bbl coeauHUTE BMecTe nBa ycrpoiictBa DTE kabenem, KOTOpbI Bbl
ucnoas3oBanu s coeauHenus yctpoiicts DTE u DCE, To oHM HE cMOT'YT ZOTOBOPUTHCA APYT €
apyrom. He BBIOTHUTCS npoLiece MOATBEPKICHUS CBSI3H.

Paccmotpum nerictBus curHasioB RTS u CTS, xoTopsie ynpapisitoT NOTOKOM AaHHBIX. MHOTIA
TS coeTuHeHus ABYX ycrporicTB DTE 3Tu TMHUY COeUHSIOT BMECTE Ha KaXKJIOM KOHIIE KaOes.
B pesynbTaTe monydaem, 4To ApPyroe yCTpOMCTBO BCErJa TOTOBO ISl MOMYYEeHUS JaHHBIX. [Ipu
OOJBIION CKOPOCTH TMepeAadd MPUHHUMAIOIIEE YCTPOWCTBO HE BCETJa YyCIeBaeT MPUHUMATH U
00pabaTsIBaTh TaHHBIC, BO3MOXKHA TTOTEPS JIAHHBIX.

UtoObl pemuTh BCE OTH MPOOJIeMBbI, Uil CcOoeAWHEHHs nBYyX ycTpoicTtBo Tuma DTE ()
UCTIONB3YETCS CIeUaIbHBINA Ka0elb, B 00UX0/Ie HA3bIBAEMBIN «H)1b-MOO0EMOM.

Ucnons3ys naBa pazsema tuna DB25 u kycok kaOessi, MOXKHO JIETKO CHasiTh HYJb-MOJACMHBIM
Ka0elb caMOCTOSATENBHO, PYKOBOJICTBYSICh CXeMaMu, H300pakeHHBIMH Ha pHcC. 3.2.

Hynp-moneMHBbIli Kabenb, NMpeiCTaBIEHHBIH HAa CXEMe, PacIHoJ0XKEHHOW cieBa Ha puc. 3.2,
COJICP’)KUT 3HAYUTEJILHO MEHBIIE MPOBOJOB, YEM HYJIb-MOJAEMHBIN KaOenb, U300pa’keHHBIM Ha
cXeMe crpaBa. ITO MOJy4yaeTcs 3a CYeT TOro, YTo Ha KaxaoM koHue kadems munun RTS u CTS,
a taxoke v iMHUM DSR, DCD u DTR coenunensl BMecte. [1pu 3ToM mporiefypbl OATBEPKIECHUS
CBSI3U M YTIpaBJIEHUs TIOTOKOM Bcerja OyIyT 3akaHuMBaThbcs ycremHo. Ha 60nbmmx cKopocTsIx
3TO MOXKET MPUBECTH K MOTepe NHPOPMAIIUH, TIOITOMY Mbl PEKOMEHIYEM HCIOJIb30BaTh BTOPYIO
CXEMy, pacloJIOKEHHYI0 crpaBa. I300paxeHHble Ha puc.3.2 cXeMbl BO BCEX Cllydasx
UCIIOJIB3YIOT pazbeMbl Tuna DB25.

FG [1] [1] FG FG [1] [1] FG

TD [2] > < @ TD [2] > |—< [2] TD
RD [3] >—| — < [3] RD RD [3] >—| —< [3] RD

RTS [4] D [4] RTS RTS [4] |"< [4] RTS
[5] CTS crs 5 >~ —< 5 cTs

CTS [5]

DSR [6] > —< [6] DSR DSR [6] >—— —< [6] DSR
SG [7] [71 sG SG [7] [7]1 SG
DCD [8] >—9 ¢—— [8] bCD DCD [8] _,—-v—< [8] DCD
DTR [20] —— — [20] DTR DTR [20] >—|_—< [20] DTR

Puc. 3.2. Cxema kabens «HYJIb-MOJISM»

OdeHb 4YacTo MOXKET BO3HUKHYTh Takas CHUTyalus, YTO U3-3a HaJIWYUs JBYX THIIOB
pazsemoB (DB25 u DB9) ObIBaloT Hy»XHBI MEPEXOAHUKH C OJHOTO TUIA Pa3beMOB HA JPYTOM.
Hampumep, Bbl MOXeTe€ HCHOJIB30BaTh Takoil mnepexogHuk ans coeauHeHuss COM-moprta
KOMITbIOTEpA U Kabells HyJIb-MO/IEMa, €CIIM Ha KOMITbIOTEpE YCTaHOBIIEH pazbeM DB2S5, a kabenp
oKkaHuMBaeTcs pazbemoM DB9.

Cxema Takoro mnepexojHuKa mpuBeneHa Ha puc. 3.3. CieBa Ha CXE€ME pacloJiaraeTcsi pa3bem
DB25, a cnpasa — pazprem DBO.
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FG [1] >~ [1] DCD
™ [2] ,—< [2] RD
RD [3] —— < 3] ™
RTS [4] —< [4] DTR
CTS [5] [5] SG
DSR [6] [6] DSR
SG [7] [7] RTS
DCD[g] )——— [8] CTS
DTR [20] [9] RI
Rl [22]

Puc. 3.3. Cxema nepexonnuka s pazbemoB DB25 u DB9

N3o0pakeHHas Ha puc. 3.4 cxema MpeaAcTaBisieT coO00i Tak HazpiBaeMyto «3arnymky st COM-
nopra», Kotopas mnpuMensercs npu npoBepke COM-moOpTOB KOMIbIOTEpa CIENHATBHBIMU
TECTUPYIOUIMMHM [pPOrpaMMaMu. OTy CXE€My MOXKHO TakKe TMPUMEHSATh TMpU OTJIaJKe
COOCTBEHHOT0 KOMMYHHUKAITHOHHOT'O IPOTPAMMHOTO 00ecieueHHs.

FG [1] >
™ [2] >—]
RD [3] >——

RTS [4]

CTS [5]
DSR[6] ]
SG [7] >

DCD [8] )
DTR [20] ——9
RI [22] ——

Puc. 3.4. Cxema «3arnymkn» nius COM-nopra
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IHopThI AaCHHXPOHHOI0 alanTepa

[Ipn 3amycke B paboTy omnepallMOHHONW CHCTEMbI KOMIIbIOTEpAa MOJYJb HAayaJbHOM 3arpys3ku
BIOS Tectupyer mmerommecs noptsl RS-232-C n uHMnmanusupyer ux. B 3aBucumoctu ot
Bepcun BIOS wuHMmmManusupyer mnepBble JOBa WIM ueThlpe mnoprta. Mx 0a3zoBble ajapeca
3anuchiBatoTcs B o6nactu qaHHbix BIOS Haunnas ¢ anpeca 0040:000h.

Anpeca COM-nopToB M3 HaIIEro IMpUMeEpa SBISIOTCA CBOEr0 pojaa craHaapToM. Ilepssiit
agantep COM1 o060 nMeeT 6azoBbii anpec 3F8h u 3annmaet auanazon aapecos ot 3F8h no
3FFh. Bropoii agantep COM2 umeet 6a3oBbiii agpec 2F8h u 3anmmaer agpeca 2F8h...2FFh.
Tpetnit agantep COM3 nmeet 6a30BbIit aapec 3F8h u 3annmaer auana3on agpecos ot 3E8h no
3EFh. YetBeptsiii amantep COM4 wumeer OazoBblii anpec 2ES8H wu 3anmmaer anpeca
2E8h...2EFh. Tem He mMeHee Isi HEKOTOPBIX KOMITbIOTEpPOB, Hampumep ¢ muHoit MCA-PS/2,
aapeca COM-opTOB MOTYT UMETh APYTHE 3HAUECHUS.

[TopThl acCHHXPOHHOTO afanTepa MOTYT BEIPa0aTHIBATH IPEPHIBAHHS:
e COMI1, COM3 —IRQ4 (cootBerctByeT INT OCh;
e (COM2, COM4 —-IRQ3 (cootBerctByet INT 0Bh).

[Topter COM1 n COM3 acMHXpOHHOIO MOCJIENOBATEIBHOTO AJANTEPa HCIOJIB3YIOT JIMHUIO
IRQ4 u BripabateiBatoT npepsiBanue INT 0Ch, a moptst COM2 1 COM4 ucnonb3yloT JUHUIO
IRQ3 u BeIpabaThiBatoT npepbiBanue INT 0Bh.

HekoTopeie miatel mocie10BaTeIbHOTO ACHHXPOHHOTO ajantepa Mo3BojstoT npucBouts COM-
noptam apyrue auauu IRQ, nanpumep IRQS nu IRQ7.

Kak Bugure, moptet COMI1, COM3 u COM2, COM4 wucnonb3yloT OJMHAKOBBIE
npepbiBanus. [loaToMy, Kak MOpaBWiIO, HEIb3s OJHOBPEMEHHO HCIOJIb30BaTh MOPTHI
COMI u COM3, tak xe kak noptel COM2 u COM4. Hanpumep, ecnu k nopty COMI
MOAKIIOYEH MOJIEM, TO MBIIIb MOXKHO MOJKIIOUUTH TOJIbKO K TopTy COM2 nnun COM4.

Kaxnapiii n13 COM-nopTOB MMEET B CBOEM COCTAaBE BOCEMb OTAEJIBHBIX MOPTOB, HA3BIBAEMBIX
pecucmpamu. Ilpu 3TOM B KaKJJOM PETUCTPE UMEETCS BOCEMb SUEEK, B KOTOPHIC 3alUCHIBACTCS
KOMaH/1a, KOTOpasi MPEICTaBIIIET COOO0H MEeCTHAAIIATEPUIHOE YUCIIO0. B mporpaMMax KOMaHIHOE
YUucJo Ba‘{aCTYIO 3alIuChIBACTCA, JJIA HArjiIagJHOCTH, B ABOUMYHOM BH]C, HpI/I 3TOM Ka)I(I[Oﬁ ﬁqel?nce
perucTpa COOTBETCTBYET OJIMH AJIEMEHT KOMaHHOTO YHCJIa, BEIPAXKEHHOTO B IBOWYHOM BHUJIC.

Howmepa siueex perucrpa pacmojiaraiorcsi CIpaBa HaJeBO, B COOTBETCTBUH C 3aIMChIO YUCEN B
nBondHOM Qopmate. Ha puc. 3.5 cxemaTHdHO H300pakeHO PACIONIOKEHUE Y€K PETHCTPA.

D7 D6 DS D4 D3 D2 D1 DO

Puc. 3.5. Cxema pacnosiokeHus siueeKk perucrpa

Janee mepeiineM K mOIpOOHOMY PacCMOTPEHHIO PETHUCTPOB (MOPTOB), ucmoibdyeMbix COM-
opTaMH.
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1. Peructp naHHbIX

Pecucmp Oannvix pacroNioXeH HENOCpeACTBEHHO Mo 6a3oBomy azapecy COM-mopra u
UCIIOJIB3YeTCsl JUIsl 0OOMEHA JaHHBIMU M JUIsl 3a/1aHusi ckopocTu oomena. Hanpumep, s COM1
aapec peructpa aanubix 0ynet 3F8h (1.e. base_adr = 3F8h).

[Ipu mepenaye AaHHBIX B ATOT PETUCTP HEOOXOAMMO 3amucaThb nepedasaemvlii OQAUM OAHHBIX.
[Toce mpuemMa JaHHBIX OT BHEITHETO YCTPONCTBA MPHUHATHIM O0alT MOXKHO TaK)Ke NMPOYUTATh U3
3TOTO K€ PErucTpa.

B 3aBucHMOCTH OT COCTOSIHMS CTapliero OWTa yHpaBisIOLIEr0 PerucTpa (pacrojaoKEeHHOro MO
anpecy base_adr + 3, rne base_adr coorBercTBYeT 6a30BoMy anpecy COM-nopra) Ha3HaYCHHE
3TOTO PErucTpa MOXKET M3MEHAThCs. Ecnmu crapmmii OUT paBeH HYJIO, PETUCTP HCIONb3yeTCs
JUId 3allUCH TepelaBaeMblX JaHHbIX. Ecinm ke crapmmii OMT paBeH €JUHMLE, PErucTp
UCTIONIb3YEeTCs U1l BBO/IA 3HAUCHHS MIIQIIET0 OaiTa JeTUTENs YacCTOThl TAKTOBOTO TeHEepaTopa.
W3mensis cogepKuMoe JeMUTeNs, MOKHO H3MEHATh CKOPOCTh Tepeaadn HaHHbX. Ctapimii OauT
JIEJIATENS 3aIIMCBIBACTCS B PETUCTP YNPABJIEHUsI IPEPHIBAHUAMU 110 azapecy base_adr + 1.

3aBUCHMOCTh CKOPOCTH TIepeladud JAaHHBIX OT 3HAYCHHUS JEIUTENs YacTOTHI INPEJICTaBICHA B
cnenyroei Tabmn. 3.3:

Tabnuuya 3.3. 3asucumocms ckopocmu om oeaumelisi YaCmomsl

Jenurens, Jennrens, CKOpPOCTE mnepegmaum,
DecaTudHast popma mwecTHaAUaTepuyHas doopma éur/c
1040 600h 110
768 300h 150
384 180h 300
192 0COh 600
96 60h 1200
48 30h 2400
24 18h 4800
12 0Ch 9600
8 8h 14400
6 6h 19200
3 3h 38400
2 2h 57600
1 1h 115200

Kak crnenyer u3 3Toil TaOnMIbl, MaKCHUMallbHasi CKOPOCTh oOMeHa WHGopMaiueil, KOTopyro
MO>XHO JOCTHYb IPH HCIOJb30BAaHUU aCHHXPOHHOTO aaamnTtepa, gocturaet 115200 Out/c, yto
npuUMepHO cooTBeTCcTBYeET 12 KOalT B cekyHy.

2. Peructp ynpasJiieHusi IpepbIBAHUAMH

Oror peructp mmeer anpec base adr + I (amns COMI1 sto Oymer 3F8h + 1 = 3F%h) u
UCTIONIB3YeTCsl MO0 ISl YIIPaBICHHS NPEPhIBAaHUSIMHA OT aCHHXPOHHOTO ajanTepa, Jubo (mocie
BBIBOJIA B YHPABJISIOIIUN perucTp OaiiTa ¢ yCTaHOBJICHHBIM B €IUHMILY CTapIIMM OWUTOM) JUis
BBIBOZIA 3HAYCHHUS CTApIIEro OalTa JENUTEIsT YaCTOTHI TAKTOBOTO TeHEpaTopa.

B pexxume ynpaBieHus npepbIBaHUSIMU SYEHKHU PETHCTPa BBIIOIHSAIOT CIEAYIONINE (QyHKIMU:
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D0 — paspemaer npepblBaHus IpU FOTOBHOCTH MPUHUMAaeMbIX JaHHbIX. Eciu OUT comepkut
€IUHULY, TeHepalys IPEPhIBaHUs IPU TOTOBHOCTU IIPUHUMAEMBIX JaHHBIX pa3pelicHa.

D1 - paspemaer mpepsiBaHUsS MOCie Hepenadn Oaifta (korja BeIXOJHOW Oydep mepemayu
nycT). Ecnm OUT comepXKUT €IWHUIly, TEHepalus MpepbiBaHMs II0Ce TMepenadu Oaiita
pasperieHa.

D2 — paspemaer npepsiBanus mo obHapyxenuto cocrosiuus BREAK wnu no ommbke. Ecnu
OUT CONCPKUT €AMHMILY, TO TIpu oOHapykeHun coctossauss BREAK wnm npu BO3ZHMKHOBEHUH
OLIMOKH MIPOUCXOIUT MPEpPBIBAaHUE.

D3 —  paspemaer npepbIBaHUs MO0 U3MEHEHHUIO COCTOSIHUS BXOJHBIX JIMHUU Ha pasbeme RS-
232-C (CTS, DSR, RI, DCD). Ecnu GUT COIepXUT €IUHUILY, TO MPH U3MEHEHUU COCTOSHUS
muauit CTS, DSR, RI 1 DCD COM-nopt BelpabaTsiBaeT MpepbIBAHUE.

D7-D4 — He uCnonb3yIOTCs, TOJDKHBI OBITH PABHBI HYJTIO.

3. Peructp naeHTupukanuu npepbiBaHus
Jrot peructp umeet aapec base _adr + 2 (nis COM1 sto 6yzaer 3F8h + 2 = 3FAh).

[Tocne Toro kak mpowusouuio npepsiBanue or COM-nopra, mporpaMma MOXKET HPOYMTATh
3HaYeHHWE PEerucTpa WACHTHU(PUKALUK TpepbIBAaHUNA, YTOOBI OINPENCIUTh MPHUUHY €ro
BO3HUKHOBCHUS.

®dopmar perucTpa npeaCcTaBICH HIDKE:
D0 - ecnu OUT paBeH €IUHMIIC, 3HAYHT, HET IPEPHIBAHUMA, 0KHIAFOIINX 00CITYKUBAHHUS.

D2-D1 — coaepxut uaeHTH(GUKATOp NpepbIBaHMs, 3HAUEHUSI KOTOPOTo MoKa3aHsbl B Ta0. 3.4.

Taonuya 3.4. IIpuuunvl npepwvieanus

3Havenue out | [IpuunHa npepbIBaHUA
D2-D1
00 W3MeHuI0Ch COCTOSHHE MoOJieMa. Y CTaHABJIMBACTCS MPH HM3MEHEHUU COCTOSHUS
Bxomubix Juauid CTS, RI, DCD, DSR. CoOpackiBaeTcs TOCJIE€ YTEHUS COCTOSHUS
MOJIeMa M3 PEerucTpa COCTOSHUS MOJIeMa.
01 Bbydep mepematumka mycrt. COpacwiBaeTCsl IpH 3allUCH HOBBIX NAHHBIX B PETUCTP
JTAHHBIX
10 JlaHHBIE IPUHSTHI U JOCTYMHEI T uyTeHns. COpachIBaeTCs MOCIE YTEHUS TaHHBIX U3
perucTpa JaHHBIX
11 [IpepriBaHre 1O JIMHUM COCTOSHHS TPUEMHHMKA; BO3HHMKACT IPH IEPEIIOTHEHUU
MPUEMHUKA, ONTMOKAaX YEeTHOCTH WM (opmara JaHHBIX wiu npu coctosann BREAK.
COpacbIBaeTcs Mmociie YTEHHsI COCTOSHUS IMHUH U3 PETUCTPa COCTOSIHUS JTMHAN
D7-D3 — 5Tu siueliku JOJKHBI OBITH paBHBI HYJIO.

4. Ynpapasiloumuii peructp
Otot peructp umeet azapec base_adr + 3 (111 COM1 sto 6yaer 3F8h + 3 = 3FBh).

YnpaeidgoumMy permMcTp OOCTYyINeH IJid 3aluMcCUM M YUTeHMA. ITOT PEerucTp
YIOpaBJgeT PasjIMUHBIMM XapakTepucTukamm UART:

U CKoOpoOCThBK [epenadr NOaHHBIX,
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U  KOHTPOJIEM YETHOCTH,

O mnepenauelt curnana BREAK,

O naIuHOM mepeaBaeMbIX CJIOB (CHMBOJIOB).

D1-D0 - nanHble B ATHX sYeWKaxX OMNpEAeNsAioT AJMUHY IepeJaBacMbIX CJIOB B OuWTax.

3aBUCUMOCTD JUIMHEI CJIOBA OT JAHHBIX B SYEHKAaX MOKa3aHbI B Ta0. 3.5.

Tabnauya 3.5. /[nuna nepeoasaemvix ci06

3nauyenue out D1- D2 JanHa nepegaBaeMbIX CJIOB, OMT
00 5
01 6
10 7
11 8

D2 — 3HaueHue 3TOH sSYEHWKH ONpenenseT KOJUYECTBO CTOMOBBIX OWUT. 3aBHCHMOCTb YHCIIA
CTOTIOBBIX OWT OT conepkaHus siueiiku D2 mokaszaHo B Ta0:1. 3.6.

Tabnuuya 3.6. Yucno cmonoswix bum

BHaueHme 6ura D2 YncJIO CTONOBHX 6uT
0 1
1 2

D3-D4 — 3HadeHHs dTHX SUEEK YHOpaBJsOT HpOBCpKOfI Ha 4€TKOCTb, 3aBUCHUMOCTH IIOKa3aHa B

Tabin. 3.7.
Taonuua 3.7. Peosrcum nposepru uemnocmu
3unauenue out D3-D4 Pexxum npoBepkH 4eTHOCTH
00,10 KoHTposb Ha 4ETHOCTH HE BHITIOIHAETCA
01 BrinonHsieTcs npoBepka Ha HEYETHOCTh
11 BeimosiHsieTest mpoBepKa Ha YeTHOCTh
D5 - Biumser Ha ¢ukcanuto yetHocTH. [Ipm ycraHOBKe 3TOro OWTa, OMT YETHOCTH BCET/AA

npuHumaet 3HaueHue 0, ecnmu 6utsl D3 D4 pasub! 11, uinu npuHumaer 3HayeHue 1, eciu OUTHI
D3 D4 pasusl 01

D6 - BiuseT Ha ycTaHOBKaA IepepbiBa. BhI3pIiBaeT BBHIBOJ CTPOKM HYJIEH B KauyeCTBE CUTHaja
BREAK 17151 moAKIII0OYEHHOTO YCTPOICTBA

D7 — 3HaueHuUE ATOM SYEMKH UCIIOJIB3YETCS ISl JOCTYNA K PETHCTPY YCTAHOBKH CKOPOCTH.
Ecnu 6ur B D7 paBeH eauHuile, TO PETUCTP AAHHBIX U PETUCTP YHPaBICHUS MpPEpbIBAHUIMU
WCTIONB3YIOTCS ISl 3arpy3KH JISIUTENS YaCTOThI TAKTOBOTO TeHeparopa. Ecimu OUT paBeH HyIIO,
TO PETUCTP aHHBIX M PETHCTP YIIPABJICHUS IPEPHIBAHUSIMH HCIIOIB3YIOTCS KaK OOBIUHO

S. Perucrtp ynpasjieHUs MOJIEeMOM
Otot peructp umeet azapec base_adr + 4 (111 COM1 sto 6yaer 3F8h + 4 = 3FCh).

Peructp ynpasieHus MOAEMOM yNpaBiseT cOCTOSHUEM BbIXOAHBIX JMHUM DTR, RTS u nunnit
OUT1 u OUT2, cnenuduaeckux i MOJIEMOB.

dopmar sgeek perucTpa MpeacTaBieH HUXKE:
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D0 - cocrosiHue 3TOM sueiiku ycraHaBinuBaeT 3HadeHue guHuM DTR. SIBnsercs curnanom
NOATBEPXKIEHUS CBs3U. Mcnonp3yeTcs MoneMaMu il pa3pelieHHs NMepeladd JaHHBIX MEXIY
KOMITbIOTEPOM U MUKpocxeMot UART

D1 — ycranaBmuBaer cocrosiuve JuHUM RTS. SBnsercss curHaiom NOATBEPKIACHUS CBS3H.
Hcnone3yercs momemMamMu Ul paspelleHUs IEepefadd JAHHBIX MEXKIYy KOMIIBIOTEpOM H
Mukpocxemoit UART

D2 — ycranaBnuBaet coctostHue auaur OUT 1. 1151 HEKOTOPBIX MOJAEMOB MPU YCTAHOBKE 3TOTO
OuTa B €IUHMILY IPOUCXOAUT €T0 almapaTHbIA cOpoc

D3 - ycranaBnuBaer coctosgHue quHuu OUT2. Ecnu 6ut D3 conepxut equnuiy, o UART
MOYKET BbIpabaThIBATh NMPEPHIBAHMS, @ €CIH HYJIb — HE MOYKET

D4 — BBINONHSAET 3aIlyCK IMAarHOCTUKHU IIPH BXOZE ACHHXPOHHOTO ajanTepa, 3aMKHYTOM Ha €ro
Bbixoa (Digital Loopback test — mpoBepka mnpu 3aMKHYTOH meTie). OTa BO3MOXHOCTb
pealn30BaHa TOJBKO JJI1 aCHHXPOHHBIX IOPTOB, UCHONb3yomux Mukpocxemy UART 8250, nin
IIOJIHOCTBIO COBMECTUMBIX C HEH

D7-D5 — 3HaveHHS 3THX SUYEEK JOJDKHBI OBITH PABHBI HYJIIO

6. PerucTp cocTOSIHUSA JTMHUU
OT1oT peructp umeet aapec base _adr + 5 (nnss COM1 sto O6yaer 3F8h + 5 = 3FDh).

Peructp cocTostHMS JMHMM TO3BOJISIET HPOTpaMMe ONPENENIUTh MPUYHMHY OIIMOOK, KOTOpbIE
MOTYT IPOU30WTH MpU Hepenadye AaHHbIX KommbiorepoM U COM-noptoM. dopmar sueek
perucTpa npeJCcTaBleH cIelyoIuM 00pa3oM.

DO — 3HA4YCHUC 1 B quﬁKe IIOKAa3bIBACT, UTO HAHHBIC HOHy‘IeHBI U TOTOBBI OJId YTCHHA, HpI/I
YTEHUU JAaHHBIX OUT cOpachIBaeTCs

D1 - 3nauenuwe 1 coobmaer o6 ommbOke mepenonHeHus. [IpUHAT HOBBIM OaNT JaHHBIX, a
npeap AUl eme He ObUl cuuTaH mporpamMmol. B pesynprate mpeapinymuii OailT Bceraa
OBIBaCT MOTEPSIH.

D2 - 3Hauenue | coobmiaer 00 omrOKe YETHOCTH, COPACBIBACTCS MOCIIE YTCHUSI COCTOSIHUSI
JJMHUH
D3 - 3Hadenme 1 cooOmaer 00 ommOke CHHXpOHHM3aUWW. BO3HWKaeT, Hampumep, IpH

OTCYTCTBUH CTOI-OUTOB B IPUHATOM OaiiTe

D4 - 3nauenue 1 cooOmraer 06 oOHapykeHHMHU 3arpoca Ha npepbiBanue nepenaun BREAK —
JUTMHHAS CTPOKA HyJIeH

D5 — 3nauenue | cooOmaeT o TOM, YTO PErHCTp XpaHEHHUs MepeAaTyuka IMycT. MOXKHO
3aMMCHIBaTh HOBBIM OaWT ISl Iepeaun

D6 — 3nauenue | cooOImaeT o TOM, YTO PETUCTP CABUTa MEpeaaTduKa IyCT. DTOT PErucTp
NOJy4yaeT JaHHblE M3 PErucTpa XpaHEHUs U IpeolOpa3yeT MX B IOCIENOBATENbHBIA BHJI IS
nepenaun. Ecmu 3ToT OuT paBeH emuHune, To UART MoXeT MpHHATH OYEpEIHOW CHMBOJI OT
KOMIIBIOTEPA.

D7 — 3nauenue 1 cooOmaeT o TaiiM-ayTe (YCTpPOICTBO HE CBA3aHO C KOMITBIOTEPOM)

7. PerucrTp cOCTOSIHUA MOJAeMa
Jrot peructp umeet aapec base adr + 6 (nis COM1 310 6yzaer 3F8h + 6 = 3FEh).

PGFI/ICTp COCTOSAHUA MOJCMaA IIO3BOJIACT MHporpaMMeE ONpCACIUTb COCTOAHHC YIIPABJIAIOIINX
CUTHAJIOB, HEpCAaBacMbIX MOACMOM ACUHXPOHHOMY IIOPTY KOMIIBIOTCPA. CDopMaT perucTtpa
COCTOAHUA MOJEMaA MPEACTABJICH B CICAYIOIHUX CTPOKAx.

DO — ecnu 6ut DO paBen equnuiie, nuaus CTS usmeHmia coctostHue
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D1 — ecnu Out paBeH equnule, 1MHUs DSR u3menuna cocrosinue

D2 - ecim Our D2 paBen emunune, auHUs R1 w3Mmenmna cocrosHue. Hekotopwie
KOMMYHUKAIIMOHHBIC MMPOrpaMMbl ONIPCACIAIOT MO COCTOAHUIO 3TOT'O 6PIT8. HaJIM4YNEC 3BOHKA Ha
TenedOHHON JTMHUA

D3 — ecnu maHHBI OWUT paBeH emuHuie, 3HauMT, JuHUS DCD m3MeHuna cBoe COCTOSIHHE.
HGKOTOpBIe KOMMYHI/IKaI_II/IOHHLIC HpOFpaMMBI onpe;[en;noT I1I0 COCTOSAHHKO DOTOIO 61/ITa,
YCTAaHOBWJI JIM MOJIEM COCIMHEHHUE C yAaJICHHBIM MOJIEMOM

D4 — Our coorBercTBYyeT cocTossHMIO JMHMUM CRS. DTa NMHUSA HCHOIB3YETCS COBMECTHO C
muauei RTS npu peanusanuu anmnapaTHOro yrnpasjieHHs TIOTOKOM JaHHBIX

D5 — 0urt coorBercTBYyeT cocTosiHMIO JIMHUM DSR. DTa nuHUS MCHOIB3yEeTCsI COBMECTHO C
auauet DTR npu anmapaTHOM peanu3anuy MOATBEPKICHUS CBI3U

D6 — Owut coorBercTBYeT cocrosiHMIO TuHMM R1. Enquanna o3nayaer, 4ro MoaeM OOHapy KW
3BOHOK Ha TeJIe(pOHHOM! JINHUU

D7 — Our onpenensier coctosnue auHuM DCD. Exnnniia o3Hagaet, 4To MOJAEMOM IOJIy4YeHa
HEeCyIIasl 4acToTa. 3aMETHM, YTO TP BBIIIOJHEHUH aHAJIOTOBOro Tecta (analog test) aTor Out
JOJKeH COJAepKaTh eQUHMIy. Ecau 3T0 He Tak, TO BO3MOXKHO, YTO MOJEM HCIpaBeH (AJis
BHEIITHMX MOJIEMOB), HO Ka0ellb, COCAWHSIIONIMA MOJEM U KOMIIBIOTEp, HE IOJTHOCTHIO
cooTBeTcTBYeT cTtanaapty RS-232C.

8. Peructp Bcnomorare/ibHbIi
Orot peructp umeet azapec base_adr + 7 (111 COM1 sto 6yaer 3F8h + 7 = 3FFh).

Peructp He HeceT HUKaKO# (YHKIIMOHATBHOW Harpy3kd M MOXKET MCIOJIb30BATHCS Kak Oydep
U1 XpaHeHusi ogHoro Oaiita. B HexoTopbhix ucnomHeHusx RS-232C 3ToT peructp Moxxet
OTCYTCTBOBATb.

Texunueckue napamerpsol uHTepgeiica RS-232-C

[Tpu nepenaye AaHHBIX HA OOJIBIINE PACCTOSHUS U3-3a TOMEX, HABOJUMBIX 3JIEKTPOMATHUTHBIMU
noJIsIMH, BO3MOXHO BO3HHMKHOBCHHUC OIJ_II/I60K. BCJIGIICTBI/IG 9TOI'0 HAKJIaAbIBAKOTCA OrpaHUYCHUA
Ha JUIMHY COeIMHHUTENbHOTO Kabens mexay ycrpoiictBamu DTE-DTE u DTE-DCE.

Od¢dunmanpHOE OrpaHWyYEHUE MO JUTMHE JJISI COSIMHUTEIBLHOTO Kabens mo craHmapty RS-232-C
cocraBiser 15,24 merpa. OgHAKO HAa MPAKTUKE 3TO PACCTOSIHUE MOXET OBITh 3HAYUTEIHHO
6osbiie. OHO HETOCPEACTBEHHO 3aBUCHT OT CKOPOCTHU Tepeaavn JTaHHbIX.

YPpOBHM HaNpsOKEHUsT Ha JMHUSX pazbeMa COCTABIAIOT IJIS JIOTMYECKOro Hyjs oT -15 mo -3
BOJIbTA, JJIS JIOTMYECKOM eauHuubl oT +3 1o +15 BoabT. IIpomexyTok or -3 10 + 3 BOJBT
COOTBETCTBYET HEOIPEACIECHHOMY 3HAUCHHUIO.

[Tpr moakiIroYeHUM BHELIHETO YCTpPOMCTBa K pazbemy uHTepdeiica RS-232-C (a takxe
IPU COEOUHEHUM JABYX KOMIIBIOTEPOB HYJIb-MOJEMOM), M B KOMIIbBIOTEpE U B
HOJKII0YaEMOM YCTPOMCTBE OIKHO OBITh OTK/IIOUEHO muTaHue. Ilpu 3ToM KommbroTep
JIOJIKEH UMETh IOJICOEAMHEHHOE 3a3eMiieHHue. B pOTUBHOM Cilydae MOYKHO BBIBECTH U3
CTpOSl ACHHXPOHHBIA ajanrtep. 3eMild KOMIBIOTEPA U 3€MJIsl BHELIHETO YCTPOMCTBA
JIOJIKHBI OBITH COEITUHEHBI BMECTE.
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HHapanaeabusiii nopt (LPT)

Takoe Ha3zBaHKE OOBIYHO HOCUT TOPT MAPaLICIILHOTO OOMEHE TaHHBIMU, KOTOPBIA HHOTIa HOCHUT
nHa3zBanue «llapannensasiii uaTepderic CENTRONICS».

ObsacTh NnpuMeHeHH s

Orot uHTepdeiic obecrieunBaeT BO3MOXKHOCTh OHMT-TIApauIeNLHOT0, OAWT-TIOCIEI0BATEIHHOTO
obmeHa uHpOpMaIIHECH.

JIunuu uHTepeiica

Junuu DATA coctost u3 BocbMu siueek DATA 1...DATA 8. [Ipegnaznauensl ajs nepenadu
WH(POPMAIMOHHBIX JAHHBIX Ha TOJKIoYaeMoe BHemrHee ycrpoictBo (I1Y). Hampasnenwue
cur"ana k IT1V.

OTH cUrHambl coaepxar nHpopmanuio 6utoB 1...8. Yposenb «high» cooTBeTCTBYET JOrHUeCcKOn
1, a ypoBenb «low» - mornueckomy 0.

JIunus -STROBE (-STROBE) (Hanpasnenue curnana k 1Y)

VYposenb «high» ©Ha mauHum STROBE o3Hauaer, 4ro KOMOHMHALUs CHTHQJIOB Ha
MH(POPMALMOHHBIX JTUHUAX HEIOCTOBEpHA. YPOBEHBb «low» 03HadaeT JOCTOBEPHOCTH. MMITyiibe
«low» ncnonp3yercs JUIs 3aIiCH TaHHBIX B JIOTHKY OJIOKa Mpuema.

JIunus -ACK (-ACK) (Hanpasnenue curnana ot 1Y)

Nmnynse «low» nHa nuann ACK mokasbiBaer, 4To OJIOK NMpHeMa 3amucail JaHHbIE U TOTOB K
00paboTKe JATBHEUIINX JaHHBIX.

JIunusa PE (PE) (Hanpasnenue curnana ot [1VY). [lpumensiercs ans ynpasieHUEM IpUHTEpa.
VYposens “high” na nuauu PE nokaseiBaer, uto B I1Y nmonmonuia k koHity Oymara.
JIunusa BUSY (BUSY) (Hanpasnenue curnana ot I1Y).

Ypoenp “high” na nmuaum BUSY o3nauaer, uro 1Y He Moxer mpuHHMaTh naHHble. BUSY
cta”oButcs “high” B crneayromux coyJasx:

1. Bo Bpems mpuema u 00pabOTKH TaHHbBIX;
2. B cocrosanu OFF-LINE;
3. B cocTtossHUU “ommOKa [TV,
JIunua SLCT (SELECT) (Hanpasnenue curnana ot [1Y)

VYposenr “low” nHa smamn SELECT mnoxassiBaer, uro IIY He roTroBO K mpuemy. B stom
cocrossauu nmuHust BUSY Toxe nmeet yposens “high”.

Junua -AUTOFEED XT(-AUTO FEED XT) (Hampasnenue curnana k I1Y).

Korna Ha 3TOM NMHUM MPUCYTCTBYET UMITYJIbC “low”, OJIOK MpreMa BHOBb HHUITHAIU3ZUPYETCS
TaK e, KaK IIPY NOJKJIIOUYEHUH HANIPSKCHUS TUTAHUS.

JIunus -INIT (-INIT) (HanpaBnenue curnaina k I1Y).

Korna na muamm INIT mpucyTctByeT ypoBeHb “low”, GI0K mpreMa BHOBb HHUITUATU3UPYETCS
TaK e, KaK IIPY NOJKJIIOUYEHUH HANIPSKCHUS TUTAHUS.

JIunusa -ERROR (-ERROR) (Hampasnenue curnana ot I1VY).

Yposens “low” na nuarnr ERROR o3Hauaer, uro [TY HaX0auTCs B OAHOM U3 CIIEIYIOIIHX
COCTOSIHUSIX :

1. PAPER END;
2. OFF LINE;
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3. ERROR.
JIunus -SLCT _IN (-SELECT IN) (Hanmpasnenue curnana k I[1V).

brnok mprema MoskeT 3amucaTh KOMOMHAIIMK CUTHAJIOB HA HH(POPMAIIMOHHBIX JIMHUSAX TOJIBKO
TOT/1a, KOT/1a Ha 3TOW JIMHUY ypoBeHb “low”. Ilpu Hammuuum ypoBHs “high” oOmen nanHbIMU
XOTSI ¥ BBITIOJIHACTCS HAaIUISKAIUM 00pa3om, Ho 1Y urHopupyer naHHbIE.

Junusa Macca_(GND)

Jlornueckuii MaccoBslil ypoBeHs 11V (3a3emiienne kopiyca).

DJIeKTPUYECKHEe YCIOBUA

biiok mnepemaum: Bce BBIXOIBl YCWIIMTENEHW — CTaHIApPTHbIE Jorudeckue siemeHTol TTJI,
YCUJIMBAIOILIKE TOJIBKO OJIHY JINHUIO U BHYTPEHHE HE UCIIOJIb3yEMBIE TIONOJHUTEIBHO.

Kao0ean unrepdeiica

Hannexxur mcnosib30BaTh CKPy4YEHHBIN MapamMu KaOelnb, €.. KaOeib, I/Ie KaKIblii CUTHAIBHBIN
MPOBOJI CKPYUYEH C MpoBOAOM Mmacchl. [IpoBoja nomkHbl uMeTh ceuenue He menee 0,08 MM u
BotHOBOe compoTuBiaeHue 60-150 Owm. Ilydok kabenst MODKEH OBITH SKpaHHPOBAH s
oOecrieueHHs TMOKa3aTened paauomoMex. DKpaH HAIJIeKUT ¢ 00EUX CTOPOH COEAMHUTH C
3alIUTHBIM TIPOBOJOM. [Ipu CcOOMIOACHUM DJIEKTPUUECKHX YCIOBHH pabOTOCIIOCOOHOCTH
uHTepdeiica obecrieunBaeTcs A JUIMHBI TUHUAN He 6osee 1,8 M.

Cxema koHTakTOB pazbema LPT

Cxema BKJIIOUYEHHS 25-KOHTAKTHOM THE310BOM KoJoAKH pazbeMa LPT-nopra nmokaszana B
tabm. 3.8. 3Hak ‘-° (MHHYC) Nepe]] HAMMEHOBAaHHEM CUTHAJIa TOBOPUT O TOM, YTO CUT'HAJ
SIBJISICTCSI ”THBEPTUPYEMBIM.

Taonuya 3.8. Koumaxmul pazvema LPT

KonTakt Curnan KonTakTr Curnana
1 -STROBE 10 -ACK
2 DATA 1 11 BUSY
3 DATA 2 12 PE
4 DATA 3 13 SLCT
5 DATA 4 14 -AUTO FD
6 DATAS 15 -ERROR
7 DATA 6 16 -INIT
8 DATA 7 17 -SLCT IN
9 DATA 8 18...25 Ground

IIporpamMmupoBaHue napajuieJbHOro uHTepgeiica

Kaxnaplii mapaysienbHbId MOPT UMEET cBoe UM, Hampumep, LPT1, u cBoi ajgantep, KOTOPHIi
MOJKET YIIPaBJIATLCSI TPEMS PETUCTPAMU:

a PErUCTPOM BXOAHBIX JAHHBIX;

Q peructpom cratyca (0OBIYHO ITO CTATyC MPUHTEPA);
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O peructpoM ympasieHus (OOBIYHO UMEETCS B BUAY YIIPABJICHUE MPUHTEPOM).
Ilopm pecucmpa 6v1x00nwvix oannwvix ona LPTI — 0x378.

IHopm pezucmpa cmamyca ona LPTI — 0x378 + 1

butel

7 6 5 4 3 2 1 0
BeBomer: 11 10 13 15

bur 0 — ecnu ycranoBieHa 1, o3HayaeT OMIMOKY MPEBBHIINICHUS BPEMEHH, B TCUCHHE KOTOPOTO
MMPUHTCP HAXOAUTCA B COCTOAHUU 3aHATOCTH,

bur 1 u 2 — He ucnonp3yrores;

bur 3 — ecnu 0, To ommOKa npuHTEpA;

but 4 —ecnu 1, To npunTep cBszax ¢ [1K;

bur 5 — ecnu 1, To HeT OGymaru B IpUHTEPE;

bur 6 — ecnu 0, To IpUHTEp MOATBEPKIAET MPUEM CUTHAIA;

bur 7 — ecin 0, TO IpUHTEp 3aHAT.

Pezucmp ynpaeienusa yCTaHABJIUMBACT KaHAJI B HCXOJHOC COCTOSAHHUC U KOOPAHMHHPYCT BbIBOJ
JaHHBbIX.

Ilopm pecucmpa ynpaenenusn ona LPTI — 0x378 + 2

butnl

7 6 5 4 3 2 1 0

bur 0 — kpaTkoBpeMEHHOE €IMHUYHOE 3HAYE€HNE BOCIIPUHUMAETCS KaK CTPOOUPYIOIIUN CUTHAII
JUIs BBIBOZA Oaiita;

bur 1 — ecnu 1, To aBTOMaTHUECKUI IEPEBOJ] CTPOKH TOCJIE BO3BpaTa KapETKU;
bur 2 — ecnu 0, TO IPOMCXOAUT MHULIMANIHU3ALIMS IOPTA U IPUHTEPA;

bur 3 —ecnu 1, To npuHTEp NOAKIIOYAETCA K JIMHUU (pexum online);

but 4 — ecnu 1, TO pa3zpenraeTcs anmnapatHoOe MpepbIBAaHUE OT TPUHTEPA;

butel 5, 6 1 7 HE UCTIOJIB3YIOTCHL.

KopoTKko 0 YyHHUBEpCAJIbHOH
nocjaenoBareabHoi muHe (USB)

Ecnu ceronHs mpakTudecku Bce MepU(EpUilHbIE YCTPOHCTBA MOAKIIOYAIOTCS K KOMIIBIOTEPY
yepe3 nocinenoparenbhblii - COM u napamienssbiii - LPT moptel, To B Ommkaiiiiiee Bpemst 3TH
HOPTHI MCUE3HYT M3 CTAaHJApTHOM KOHUrypauuu. X Hen30exHO BBITECHUT YHUBEpcaibHas
nocienoBarenbHas muHa — USB (Universal Serial Bus).
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Kparkui 0030p mmunsl USB

YHuBepcanbHas mocnenoBarensHas muHa (USB) Obita paspaborana B 1996 romy s
pacuupenus apxutektypsl PC. 11lnHa no3Bossier o6ecneunTs Takue OCHOBHbBIE TPeOOBAaHUS KaK:
BBICOKYIO CKOPOCTb I€peladyd, OJHOBPEMEHHOE IOAKIIOYEHHE OOJbIIOr0 KOJIMYECTBA
YCTPOUCTB, yAOOCTBO oOmepaluii, HaIEKHYIO CBS3b, a TaKXKe BO3MOXKHOCTh TOPSYETO
HOJKJIFOUEHUS YCTPOUCTB M HU3KYIO IIEHY.

USB uMeeT TONOJOTMIO MHOTIOSPYCHOM 3BE€3[bl, TJ€ B LIEHTPE HaxoauTcs rinaBHas OBM, B
CPEIHMX Yy3JaX PeTPaHCIATOpHl (Xabbl), a B KOHEYHBIX TOYKAX MHIUBUAyaJIbHbIE YCTpOICTBa
(pynkum). USB mo3BosisseT moakirodaTh K muHe a0 127 QyHKUuil U AepeBo MOXET OBITh
rIyOuHO# 10 6 ypOBHEH.

I'maBnast DBM Bcerna siBisieTcst Beaylie u Bce OOMEHBI JaHHBIMU OCYIIECTBISIOTCS IMOJ ee
HETOCPECTBEHHBIM YIIPABICHUEM.

[lepenaun oCymIeCTBISIOTCS B OAHOM M3 JIBYX PEKHUMOB: C TOJHBIM ObICTpoaeicTBHEM — 12
Mo6wuTt/c 1 HU3KOU cKopocThio — 1,5 Mowut/c. [lonHOe OBICTpOAEHCTBHE TO3BOISIET MEepeaaBaTh
JTAHHBIE B MPHJIOKCHHUX, paOOTAIOMUX ¢ UHTEHCUBHBIMU 3BYKOBBIMH CUTHAJIAMH WJIH CXKATbIM
BUJEO, a Iepefayd ¢ HHU3KOM CKOpOCTBIO MOIJEPKUBAIOT NPUIOKEHUS C HEOOIbIION
MHTEHCUBHOCTBIO TAHHBIX.

IIpoToko.bl nepenayu

Jlis mepenayu aHHBIX OMpPEAeNeHbI YeThIpe TUIIa OOMEeHa TaHHBIMU (TPaH3aKIIHH).

e N30XpoHHBIE TpaH3aKIMKU OOECIEUMBAIOT TEPECHUIKY JIAaHHBIX B pealbHOM Macuitade
BpPEMEHH, KOT/1a (PUKCUPOBAHHOE KOJIMYECTBO JAHHBIX MIEPEIAaeTCs 3a paBHBIC HHTEPBAIIBI
BpeMEeHH C (DUKCUPOBAHHONW CKOPOCTBIO. OTOT THUN TpaH3aKIui obecrednBaeT
CBOEBPEMEHHOCTb JTOCTABKH JIAHHBIX, HO MX TOYHOCTBIO HE TapaHTUPYETCS, TaK KaK HET
BpEMEHH Ui TOBTOPHOW Tepeqayd TMaKeTOB C OIIHWOKaMH, KOTOpPBIE TMPOCTO
UTHOPUPYIOTCSL.

e (OOBbemMHbBIE TPaH3aKIUU 00ECIIEYNBAIOT TOUHOCTh JAHHBIX, @ CBOEBPEMEHHOCTh — HET.

e TpaH3akuuu npepsiBaHUS NPEIHAZHAYEHBI JUIS CBS3H C YCTPOWCTBAMH, KOTOPBIE UMEIOT
yMepeHHbIe TpeOOBaHM 110 CKOPOCTHU Iepenaun JaHHbiX. [ maBHas DBM nepuoanuecku,
yepe3 (UKCUPOBAHHBIE WHTEPBAJIbl BPEMEHH, OIpAIlMBAET 3TU YCTPOMCTBa i TOTrO,
4TOOBI OMpPENeTUTh WMEIOTCS U JaHHbIE JUIS Tepeqadyd. B Takux ycTpoiicTBax
MOSIBJICHUE JAaHHBIX HMMEET CIHOHTAHHBIA XapakTep, HO Iepenada uX JOJDKHA
OCYLIECTBIISATHCS HEMEJIEHHO.

e TpaH3akuuy ynpaBJIEHUS WCHOJB3YIOTCA JUIsl KOHPUTYPUPOBAHUS NPU MOAKIIOUYEHUU U
yIOpaBlieHUs B Ipoliecce paboThlI.

e Bce tpanzakuuu no USB cocTOST U3 Tpex MaKeTOB, KaXIbld U3 KOTOPBIX HAYMHAETCS 110
MHUIMATUBE TJIaBHOII DBM.

e [laker mapkep omuchIBaeT THI W HaIpaBiIeHHE Mepemaun, aapec ycrpoiictea USB u
HOMEP OKOHEYHOU TOYKH.

e [laker JaHHBIX, KOTOPBIN NIEPEAAET UCTOYHUK, €CIIH Y HETO €CTh JJAaHHBIE.

e [Jlaker B3auMOAEHCTBUA IepedacTcsd TMOCIE€ YCIEHNIHOIO IpueMa JaHHbIX WIH
MCTOYHUKOM, €CJIH y HETO HEeT JaHHBIX /Ui nepenadu. [Ipu oOHapyKeHnU OmHOOK TMaKeT
B3aUMOJICUCTBUS HE NIEPEIaeTCA.

Jnst oOHapykeHus OIMMOOK KaXIbli mMmakeT umeeT KoHTposbHbIe Tmosi CRC-komos,

MO3BOJIAIOIINE OOHAPYKUBATH BCE OJMHOYHBIC U IBOWHBIC OIIUOKH.
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Kanpsi

WNndopmanmonnsie cooOlIeHUs Ha IIMHE CTPYNIHMPOBaHBI B Kaapbl. Kaxaplii kamp umeer
JUINTEIBHOCTE | MC M COCTOMT M3 MHOXECTBEHHBIX mepenad. Kaxaplid Kaap HadyumHAETCS C
nepenauyu riaBHod OBM nakera mMapkepa Hayasa Kajapa, COAeprallero Homep kaapa. BayTtpu
KaJjpa TpPaH3aKIUK MOTYT ObITh IOBTOPEHBI HECKOJIBKO pas3.

IInTanue

Kpome curnanbpHoil mapel kabenb USB nMeeT nuHUM nepepayd HamnpspKeHus nuTanus S5 B.
VYcerpoiicTBa, nogkintoueHHble K USB, MOryT uMeTh Kak COOCTBEHHBIM MCTOYHMK MUTAaHUA. Tak
IIUTAaTbCSl HEMIOCPEACTBEHHO OT IIMHBL. [Ipy nmuTtaHum HEMmoCpeACTBEHHO OT LIMHBI yCTPOMCTBO
MoxeT nmoTpedsaTs 10 100 MA. Eciu it HopMalibHOM paboThl yCTPOWCTBY TpeOyeTcs: OOIbIIHiA
ToK (10 500 MA), TO OHO MOKHO 3ampocuTh ero y rnaBHoii OBM. Ecnu rmaBrmas DBM
OIpeZieNsieT, YTO B HACTOSIIEE BpeMs IIMHA 3arpy’Ke€Ha U HE MOXKET BbLACIUTH OOJIbIIE TOKA, TO
YCTPOHCTBO HE MOXKET MEPEKIIOUUTHCS B PEKUM OOJIBILEro MOTPeOIeHUs U JOJKHO OCTAThCS B
KOH(HTYpaIK MAJIOTO MOTPEOICHHUS.

OKoHEYHBIC TOUYKHN

CaMBbIM HHU3KHM YPOBHEM KaXKIOTO yCTPOHCTBA SIBIACTCS (DYHKIHSI, KOTOPBIX MOYET OBITH OHA
win Oonbire. OKOHEUHass TOYKa IMOApa3yMeBaeTCsl KaK BUPTYaJbHBIA MOPT Ui YIPABICHUS
¢ynxueil. Kaxxnas okoHeyHast TOUKa MOXET ObITh HCTOUHUKOM WJIM IPUEMHUKOM JJaHHbIX.

B xaxxmom ycTpoicTBe A1 onepanuii KOHQUTypUpOoBaHUs M 00IIEro YNpaBieHUs JOHKHA OBITH
peann3oBaHa OKOHEYHas Touka ¢ HomepoM (. YcTpolcTBa C MOMHBIM OBICTPOICHCTBUEM MOTYT
UMCETH 0 15 JOCTYIHBIX 04 MCIIOJIB30BAHUSA OKOHCYHBIX TOYCK, a C HU3KOH CKOPOCTBIO TOJIBKO
2. BBoa u BbIBOJA JAHHBIX Ha IIHMHE OCYILECTBIAETCS OTHOCUTENBbHO IaBHOM OBM, a He
YCTPOICTBA.

Hymepauus ycrpoiicT

USB noanepxuBaeT MOAKIIOYCHHE W OTKIIOUEHHUE YCTPOUCTB B Tporiecce padoTel. Hymepanus
yCTpOfICTB Ha HIMHC ABJIACTCA MNOCTOAHHBIM HPOHECCOM, OTCICKHBAIOUIUM JUHAMHUYCCKUC
u3MeHeHus: ¢usnyecko Tomoinoruu. Ilpoueaypa Hymepauumum —ocyliecTBiseTcs — 0e3
BMEIIIATENILCTBA MOJB30BATENsl WIM MNPUKIAJHOTO MporpaMMHoro obOecmeuyenus. [Ipouemypa
HyMepaluH OCYIIECTBISETCS CIASAYIOUIIM 00pa3oM.

e Korma ycrpoiictBo noakimtouaetcs k muHe USB, rmaBHas 9BM onpenenser usMeHeHue
COCTOSTHUS CBOETO TMOPTA, & YCTPONUCTBO MEPEXOJIUT B PEIKUM «IIOAKITIOUECHOY.

e ['naBHast OBM ¢dopmupyer curnan copoca Ha LIMHE, [TOCIIE YEr0 YCTPOUCTBO MEPEXOIUT
B COCTOSIHUE «BKJIFOUEHO», BCE €T0 PErMCTPhl YCTAHABINBAIOTCSA B UCXOJHOE COCTOSIHUE U
OHO OT3BIBAETCS Ha OOPALIEHUS IO HYJIEBOMY aJpecy.

e ['nmaBHass OBM coolmiaeT ycTpoiCTBY YHHUKAIBHBIN aApec U OHO MEPEXOIUT B COCTOSTHUE
«aJIpecoBaHO.

e [I'nmaBHas OBM cuuThiBaeT Bce KOH(UIYpalUd YyCTPOWCTBA W, UCXOAS U3 CUUTAHHOM
UHpOpPMaLIUHU, KOHQUTYPUPYET BCE UMEIOIIUECS OKOHEUHBIE TOYKH JaHHOT'O YCTPOUCTBA,
YCTPOHCTBO MEPEXOAUT B COCTOSIHUE «CKOH(PUTYPUPOBAHO» U CTAHOBUTCS TOTOBBIM TS
UCIIOJIb30BAHUS.
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Onucarean

[Ipyn nonkmroueHUM yCTpoWcTBa K IIMHE OHO IepenaeT rinaBHod OBM  cBom mapameTpsl,
HO3BOJISIOIINE UAECHTU(PHUIMPOBATH YCTPONUCTBO, ONPEAEIUTh OKOHEUHBIE TOUKU U QYHKIMHU IS
KaKJ0l KOHEYHOH TOUYKHU. CyIIECTBYIOT ISITh OCHOBHBIX KATETOPUI ONUCATENEH.

e Onucareap ycTpoiicTBa coaepXuT oOuryro uHpopMauio: (Gpupma-nmpou3BOANUTEND,
HOMEp U3/EJNs, CEpUNHBIN HOMEP, YUCIIO MOAEPKUBAEMbIX KOH(UTYpaIHii.

e Omnucarenb KOHQUIYPAUHMH COJCPKHT HHPOPMAIMIO O TOTPEOIIEMON MOITHOCTH
YCTPOWCTBA M KOJIHMYECTBE HHTEP(ECcOB, MOAIEPKUBAEMBIX B ITOM KOH(DHUTyparuu.
YcTpoiicTBO MOXeT HMeTh Ooniee OnHOW KOH(purypauuu (TO €cTh, YCTPOWCTBO C
OOJBIITUM TIOTPEOJICHHEM MOXKET TakKe IMOANCPKUBATh KOH(PHUTYparuio Mpu MajioM
noTpeOJICHUHN).

e Onmnucarenb uHTepderica CONEPKUT YNUCIO OKOHEUHBIX TOYEK, MCIOJIb3YEMBIX B 3TOM
uHTepdeiice, a TakKe KIacc IpaiBepa IS MOIICPKKHA yCTPOMCTBA.

e Omnucareqlb KOHEYHOH TOYKHM JCTATU3UPYET (PaKTHUECKUE PETHUCTPBI YCTPOWCTBA.
ConepxuT MHGOPMAIMIO O MOJIEPKUBAEMBIX THIIAX IEepelady, HApaBlICHUH OOMEHa
(BBOZ/BBIBOJT), TpEOyEeMOl MOJIOCH MPOITYCKAaHUsI KaHajla ¥ UHTepBalax OOCITY>KUBAHHS.
Mosket ObITh O0JIee OJJTHOW OKOHEUYHON TOYKH B YCTPOMCTBE M OKOHEUHBIE TOYKH MOTYT
OBITH pa3/ielIeHbl MEX/1y pa3IMYHBIMU UHTEpdercamu.

e CTpokoBble ONMHCATEIH HCIOIB3YIOTCS JUIsI TOTO, YTOOBI OOECIEUYUTh MOJIb30BATEINS
cnenn(UIecKoil WM CreNUabHOW sl puiioxkenus uHpopmarmeir. OHU MOTYT OBITH
HeoO0s13aTeIbHBIMU U 3aK0HpoBaHHBIMU B (opmate «Unicodey. IlepeuncienHble BbilIe
YETbIpe OMHUCATENs MOTYb ObITh CCBUIKOM WJIM MHAEKCOM K CTPOKOBBIM OIHCATEISIM.

Kuaccel ycTpoiicTB / fpaiiBepbl Kjacca

OrneparnnoHHbIe CHCTEMBI Ti1aBHOH OBM 00BIYHO HWMEIOT JpailBephbl, KOTOPBIC TPYNIHPYIOT
GYHKIIUM O OOIIMM MpU3HAKaM YCTPOMCTB, Ha3bIBa€MbIM Kiaccamu. Hampumep, Kiiacc MOKET
BKJIIOYATh YCTPOMNCTBA XpaHEHMsI, 3BYKOBBIE, CBS3M M IOJIb30BATEILCKOTO MHTEpdeiica, HO He
OTpaHUYMBATLCA TepeurciieHHbIM. CChUIKM Ha JpaBepbl Kjacca JJs JaHHOTO YCTPOMCTBa
MOTYT OBITh B JIBYX OIMCATENSAX: YCTpoiicTBa W WHTepderica. [ OOIBITMHCTBA YyCTPOMCTB
MOXET OBITh MOJOOpaH CTaHAAPTHBIM ApaiiBep AJs JaHHOTO KJacca, KOTOPBIA MOAJIECPKUBAET
O0JBITMHCTBO QYHKIIMA WU KOMaH[. Eciu ycTpoiicTBO HE UMEET CTaHIAapTHOTO JpaiiBepa s
JaHHOTO Kiacca. To OHO TOMKHO MOCTABMIATHCS BMECTE CO CreruduieckuM daiiom >>.inf>>
VI IpaliBEpOM IS €r0 MOJACPKKH.

Kpatkuii 0630p USB He MOXeT NHOJHOCTBIO PACKPBITh BCE TOHKOCTH HHTepdeiica,
MIOSTOMY JIOTIOJIHUTEIIEHO XOTEJIOCh OBl OTMETHTBH, YTO Mepeiaddl C HHU3KOW CKOPOCTHIO
pa3paboTaHbl 1)1 yCTPOUCTB, KOTOPBIE B MPOILIOM HCIOJIb30BAIM MPEPhIBAHNE IS CBA3H
¢ rmaBHoil OBM. B cucremax ¢ USB 3TH ycTpoiicTBa, €ciii IMEIOT JaHHbIE JUIs IIepeaayu,
HE TMIPEPHIBAIOT IPOLIECCOP HEMOCPEACTBEHHO. A rmnaBHass OBM  mepuonnuecku
ONpalIMBaeT KakJ0€ YCTPOMCTBO, AJIi TOTO YTOOBI ONPENENIUTh, UMEIOTCS JIM y HEro
JaHHbIe 18 nepenadd. CKOpocTh OIpoca MEKIY YCTPOHMCTBOM UM IiiaBHOM ODBM 3anaercs
pY KOHPHUTYPHUPOBAHUN M 00ECTICUNBAET IOy CTUMOE BPeMsI O’KUAAHUS OOCITY)KUBAHHUSL.

s 6onee mompobOHoro 3HakomcTBa ¢ USB obpatutecy k cnienmdukannu USB VI, noctymHoi
B MHTepHeTe Ha caiiTe mo aapecy http://www.usb.org
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" emie o USB

[Ipotokon obmena manHeiMH 1o USB crokeH u MHOTHE (UPMBI MPOBOIAT HEOOXOAMMBIE
pa3paboTKH, K KOTOPHIM MPHUBJICUYEHO OOJBIIOE YHCIO CIEMUAIUCTOB. B TO Bpems, Korma
OOJBIIMHCTBO (UPM HE PACKPBIBAIOT CBOMX JOCTHXEHHH B o0nactu padbot mo USB, anrnuiickas
kommanusi FTDI (Future Technology Devices International) moctosHHO uHMOpPMUpPYET
OO0IIECTBEHHOCTh O CBOMX JOCTIJKEHHSX, B TOM uucie U B VHTepHeTe Ha caiiTe MO ajpecy
http://www.ftdichip.com .

Bo3MoxHOCTBIO TOAKIIIOYEHUS K KoMITbIoTepy USB-ycTpoicTB ceiiuac HUKOro HE yAuBHIIb. [1o
CPaBHEHHUIO C TPAAMLIUOHHBIMH TMOPTaMH BBOJA-BBIBOJA KOMIIbIOTEpA (ITOCIENOBATEIbHBINA -
COM, mapamnensnbiii - LPT) yauBepcanpnas nocienoBarensHas mmHa (Universal Serial Bus)
obecrieunBaeT OoJiee BBICOKYIO CKOPOCTh OOMEHA NaHHBIMH. MakcuMalbHas IPOIYCKHas
cnocooHocTh USB Bepcun 1.1 — 12 Mo6wut/c, 6oee coBpemennoii Bepcun 2.0 — 480 Mowut/c. dns
HU3KOCKOPOCTHBIX YCTPOMCTB MpeyCMOTpeHa ckopocTh 1,5 Mourt/c.

CoenuusATh KOMMbIOTEp C TepudepuiiHbIMU ycTpoiicTBamu ¢ momomisio USB ouenb
npocto. Paspeweno cocmuvlkogviéams u paccmuvlkoebigams cOeOUHUmMeNU, HE BHIKIIIOYas
KOMITBIOTEDP, MPEAYCMOTPEHO aBTOMATHYECKOE PACIIO3HABAHUE YCTPOWCTBA HEMEJJIEHHO
1I0CJI€ €r0 MOAKIIOUEHHS C TIOCIEAYIONIeH yCTaHOBKOW HEOOXOIUMBIX JpaiiBEPOB.

Obnacte mpumenenuss USB He orpaHuyeHa MyJIbTUMEIUNHBIMH TNPHIOKEHUSAMH. ITOT
CKOPOCTHOM, pacCUNTAHHBIA Ha OOCITyKMBAaHUE OOJIBIIIOTO YUCIIA YCTPOUCTB HHTEpdEiic ynodeH
JUIS anmapaTtypsl CBsi3M, cOOpa U XpaHeHHs] HUHPOPMALIUHU, KOTOPYIO TPAIULMOHHO MOAKIIOYAIOT
k nopraM COM u LPT xommnbrotepoB. K coxaneHunto, y KOMIbIOTEPHBIX MOJIb30BaTENEH BCEX
CTpaH MHpa UMeeTcs OOJbIIOE KOJMYECTBO Pa3IUYHBIX YCTPOWCTB, NpEAHA3HAYEHHBIX [UIs
pabotel ¢ komnbroTepoM depe3 COM u LPT moptel. 3amena uHTEpdelica B CyIIECTBYIOLIIEM
YCTPOMCTBE JOBOJNBHO ciokHA. OIMH M3 CIMOCOOOB pelieHus: NpoOieMbl - NPUMEHEHUE
npeoOpasoBareneit paznuaHbix nHTepdeiicoB B USB. Ha poccuiickoM pBIHKE YKE MOSBIISIOTCS
no1I00HbIe YCTPOHCTBA HA OCHOBE MUKpocxeM aHrnuiickoil komnanuu FTDI (Future Technology
Devices International). B HacTosiee BpemMst KOMITaHUS BBITYCKAeT TPU MHOTO(YHKIIMOHAIBHbIC
mukpocxemsl: FT8U100AX, FT8U232AM u FT8U245AM.

FT8U232AM - mpeobpazoBarens USB B TpaauIMOHHBIA TOCIEIOBATEIbHBIA WHTEpPEHC -
MOKHO ycTaHaBiuBath B USB-Mozmemax, nepexomnukax COM-USB, ckaHepax IITpHX-KOAA,
M3MEPUTENbHON ammaparype - (akTU4YecKd B JIIOOBIX yCTPOMCTBAX, paHee HCIOIb30BaBIIMX
CpaBHHTENbHO MeaneHHble uHTepdeiicel RS-232, RS-422, RS-485. Ona cnocoOHa mepenaBath
JaHHBIE B 00€ CTOPOHBI CO CKOpPOCThiO 10 2000 KOUT/C, IpUYEM IOIB30BATEII0 HE TPeOyeTcs
HUKakuxX 3HaHui 00 yctpoiictBe u pabore USB. IlocraBmsembie komnanueir FTDI
MporpaMMHBIE JIpaiiBephl CO3MAI0T BIIEYaTIEHHWE, 4TO OOMeH wuzaeT uepe3 oObraHb COM-
MIOPTOM.

Opnako npoTokos oOMeHa nanHbIMU 110 USB cnokeH U peann3oBaTh €ro 10 HEJaBHETO
BpEMEHH ObUIO HE MOJI CHJIy HE TOJIbKO PaJHUOIOOUTENSIM, HO U MHOTUM CIIELHUATHCTaM.
CeronHsi, ycTaHOBMB B paspabarsiBaeMoM npubope wmukpocxemy FT8U232AM wunu
FT8U245AM, moxxHo mpeoOpazoBatb USB B "BUpTyalbHBIN" MOCIEAOBATECIBbHBIA HITH
napajyieNIbHBld  TOPT, OOMEH JaHHBIMH C KOTOPBIM BEIyT MPUBBIYHBIMU XOPOILO
M3BECTHBIMHU METOJAMH.

VYHuBepcanbHasg NOCIEIOBaTENbHAs IIMHA MpPEJHAa3HA4YeHA I MOAKIIOYEHHS Ha BBICOKHMX
CKOpOCTSX nepuepHifHbIX YCTPOICTB K KOMIbIOTepYy. KolnuecTBO yCTPONUCTB, OHOBPEMEHHO
COEIMHEHHBIX Yepe3 IINHY JaHHBIX, MOKET JocThrath 127.
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USB pa6oTtaet mo npuHIMITY BPEMEHHOTO pa3/iefieHus makeToB. IHUIIMATOPOM KaKI0TO ceaHca
CBSI3M MOXET OBITh TOJNBKO KOMIbIOTEp. JlmmHa Kabens mpu BBICOKOCKOPOCTHOM DPEKHUME He
JIOJDKHA TIPEBBINIATh 5 METPOB, HA HU3KOW CKOPOCTH — 3 METPOB. ITO OrPAaHHUUYECHHE OTCEKACT
BCE MOMBITKH OCYIIECTBUTh MPOBOAHYIO CBSI3b MEXKAY JBYMS KOMIIBIOTEpaMH Ha OOJbIleM
PacCTOSIHUU.

Jis mOnKIIIOYEHUs] YCTPOMCTB NPUMEHSETCS YEThIPEXKWJIbHBIA Kabenb: JBa MpoBOJa —
nutanue +5 B u «3emus»; nBa npyrux — cur"aneHbie. Buna curnana NRZI (Non Return to Zero
Invert to ones). OObYHO Kabenb 3alIUIIEH OSKPAaHUPYIOMIEH OIUIETKOH H (HEepPUTOBBIMU
KOJIbLIAMH JUIs (PUIIBTPALMU BBICOKOYACTOTHBIX TIOMEX.

®upma FTDI npennaraer B cBoelt uHelike npoayktoB uist USB MHOroyHKIIMOHAIBHYTO
mukpocxemy FT8UI00AX, wa 0a3ze KOTOpOW MOXKHO pa3paboTaTth KOHIIEHTpAaTop. OTa
MHUKpOcXeMa I03BossieT noAakaounth Kk USB-mmue no 7 yctpoiictB. Taxxke B FT8UI00AX
MHTETpUPOBaHbl UHTEpQeiicHbIe 0soku KimaBuaTypsl U Mbimu (PS/2), RS-232, IrDA SIR, IrDA
CIR.

[TonpoOHBIE cXeMbl M PEKOMEHJALMU TI0 ATOMY BOIIPOCY MOXHO HaiiT B Application Notes,
BbUTOKEHHBIX Ha caiite FTDI B popmate PDF.

[Iporpammuoe oOecneuenne 1 FT8UI00AX Takke MOXHO CBOOOJHO cKadaTh C
opunmansHoro caiita FTDI http://www.ftdichip.com . Ha caiite mOCTOSIHHO MOSBISIOTCS
OOHOBJICHHBIE BEpCUM ApaiiBepoB. BO3MOXKHO, B CKOPOM BpPEMEHU TOSIBUTCS aHAJIOTHYHBIN
KpHUCTaJJI, HO yxke coBMecTuMblid ¢ USB 2.0.

Mukpocxema TpOU3BOAMTCS B eauHCTBeHHOM THne kopryca 100-PQFP u paGoraer B
KOMMEPUYECKOM TeMIiepaTypHoM auanaszone — ot 0 o +70 °C.

Kpome FT8UI00AX xommanus FTDI mnpemmaraer wmukpocxembr FT8U232AM(BM) wu
FT8U245AM(BM). [Ilepas MuKpocXeMa peaau3yeT KOHBEpPTEp  IOCIEA0BATEIBHOIO
unrepderica RS-232 B USB, Bropas — 6ydep FIFO, nmo3Bossionuii co3gaBaTh yCTpOHCTBA Ha
0a3e MPOM3BOIILHOTO MUKPOKOHTpOJLIEpa ¢ nmoaaep:xxkoit USB.

B namei crpane Taxke HpoBOIATCS pa3paboTku mo mnpumeHeHuto USB. OmHuM u3 Takux
pa3paboTyukoB sABIseTcs MHCTUTYT paauoTexHUku B I. ExatepuHOypr, KOTOpblii IyOnMKyeT
00JIbIII0€ KOJIMYECTBO MH(pOpMAIMKU O CBOMX paborax B MHTepHeTe Ha caidTe, pacroyioKeHHOM
no azapecy http://www.institute-rt.ru/usb/ .

Nudopmanuto it paanoao0uTenel MOXHO TONy4uTh B MHTEpHETE Ha caiiTe 1o aapecy
http://www.kirov.ru/~ra4nalr/ .
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