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MapameTtpbl COM u LPT
NOpPTOB KOMMbIOTEPA

[Tpaktueckn kaxawiii coppeMenHblii [IK oGopyaosaH Xotd Obl OZHMM TIOCIEOOBA-
TeTBHBIM acHHXPOHHBIM COM-TopTOM H, KaK TIPaBWiI0, OJHWM TapamwiensAsm LPT-
OpTOM. DTH TIOPTHI TIpeJHa3HAYEHB! 1A TTOAKIOYeHHA K KOMITBIOTEPY BHEIIHHX yCT-
poiicTe n anmapartoB. Jlanee npuBoasTcs KpaTkuii HaOOp HEOOXOAWMBIX CBeIEeHWI CHa-
gajia mo COM-mopram, 3arem — 1o LPT-mmopTam.

B koHn11ie aToTO MpHiiokeH#s 3 BBl HalineTe kpatkyto HHGopmarro o USB-moprax

AnnapaTtHasa peanusauua COM-nopTa

OOBIYHO KOMTTBIOTEp OCHAIIIEH OJHUM WITH JABYMS MOPTaMH MocieoBaTebHOM Tiepe-
Jlaud TaHHBIX. DTH MOPTHI PACTIONOKEHBI, Kak TIPaRUIIo, Ha MaTepHHCKOH TiIaTe KOMIThIO-
tepa. Kaxxmomy COM-TIOpTY COOTBETCTBYET HECKOJIBKO PETHCTPOB, YePe3 KOTOPBIE KOM-
MBIOTepHas TPorpaMMa MOKET YIPaBIATh TIOPTOM, W oNipe/ieleHHast THHAS MpepbIBaHHii
IRQ 11 cHTHATH3AIMA KOMITBIOTEPY O COCTOSTHHH TOPTA.

MopT nocneaoBaTensHOW Nepefayn AaHHbIX MOXET MCMONb30BATLCA OYEHb WMPOKO. K Hemy mo-
*eT ObITb NOAKMIOYEH MAHUMYNATOP Mbllb, MOAEM, CKaHep, rpadonoCcTpouTeNb, MPUHTEP U T.M.
Bce a3t annapatsl 1 yctpoiictea Yepe3d COM-nopT npoBoasT OOMEH AAHHBIMU C KOMMNBLIOTEPOM,
UCMNonb3ys MpyY 3TOM CTaHAapTHble MPUHLMNLI NOCNeAoBaTENBHON Nepejayn AaHHbIX, 3aoXKeH-
HbI€ B KOHCTPYKLUWKW nopTa.

[TocnenoparenpHas Nepenava JaHHBIX 03HauaeT, YTO AaHHbIE MepenatoTcss OUT 3a Ou-
TOM TIO €HHCTBEHHOH JIWHHH CBsA3H. DopMaT Tepefadyr AAHHBIX JJIs Tepeaatoero
MPHEMHOTO YCTPOKHCTB A0JIKEH OBITh OJIHH W TOT K€, HHaJe mepeava NaHHBIX OyeT He-
Bo3MoxkHa. DopmaT mepeaaun JaHHBIX OMPEAETISIOT CTAPTOBBIH M CTOMOBBIA OWTHI, OUT
YETHOCTH M CKOPOCTH Mepeaayn.

OCHOBY MOCETOBATENBHOTO ACHHXPOHHOTO ajamnTepa, KOTOPBIH MOXKET YMpaBiaTh
cpazy HeckoinbkuMu COM-TiopTamM#, cocTaBisieT MHKpOcXeMa YHWBEPCAIBHOTO acHH-
xponrHoro npuemorniepenardika UART (Universal Asynchronous Receiver Transmitter).
Berpewarores HECKONBKO Pa3zHOBHAHOCTEH 3ToM mukpocxembl — Intel 8250, 16450,
16550, 16550A. TTpu 3TOM HacTh W3 HHX YiKe OE3HAMAEKHO ycTapesa

Jns xkaxnoro COM-niopTa ykazaHHbIe MUKPOCXeMbI COAEPIKAT PerucTphbl NepeaaTyu-
Ka W TpUeMHHKa JaHHBIX, a TAaKKe HeCKOIBKO YNPaBISIOLIMX PErHCTPOB, JOCTYITHBIX Ue-
pe3 KOMaHIbI BBO1a/BBIBO/IA.

[Tpn nepenave ouepenHoii OalT 3amuceiBaeTcs B Oy(epHBIH pervcTp mneperaTduka,
OTKYAa 3aTeM TlepernnchiBaeTcs B CABWTOBBIH perucTp. 3areM OalT «BbIOBUTaeTCS» W3
CABHTOBOTO PErHcTpa Mo OMTaM. AHaAIOTHYHO paboTatoT CABWTOBHIH M OydepHbIi peri-
CTPBI MTPHEMHHKA.
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Mporpamma umeeT 4OCTyn TONbLKO K OythepHbiM pervctpam. KonupoeaHvue nidopmaumm B CABUro-
Bbl€ PErucTpbl U CABWUM AAHHLIX BbINONHAeTCA Mukpocxemon UART astomatuuecku. Peructpbl,

ynpasndawue acMHXpPOHHLIM nocnejoBaTteslbHbIM NMOPTOM, GYAYT onncaHbl HLXe.

Bremmne xaxasiii COM-mopT mocienoBaTelbHOTO ACHHXPOHHOTO amamrepa Tpel-
cTaBlIeH cOOCTBEHHBIM pazbemom. CyllecTByeT ABa cTaHgapTa Ha pazbembl COM-nopra:
DB25 n DB9. IlepBbiii pazbeM umeeT 25, a BTopoi 9 BeIBOgoB. HecMoTpst Ha To, 4TO
pazbeM DB25 comepxvT B /1Ba ¢ TIOJIOBHHO#N pa3za Oosbille BHIBOAOB, eM DBO9, oHm Te-
penaloT OIHHAKOBbIE CHTHAIBI. [IpH HEOOXOAMMOCTH MOXKHO TIPHOOPECTH TePEeXOTHHK
Mexay pazbemamu DB25 u DBO.

B Tabn. I13.1 nmpusenena pasBoaka pazbemMa DB25 co cTopoHBI TocienoBaTeLHOTO
ACHHXPOHHOTO ajjanrepa.

Ta6nuua MN3.1. Passofka pasbema DB25

Homep HasHa4yeHue kOHTakTa Bxon wnu

KOHTaKTa BbIX0A,

1 ZawmTHoe 3as3emnenve (Frame Ground, FG) —

2 MNepenaBaemble gaHHble (Transmitted Data, TD) Bbixoa

3 IMpnHMaemble gaHHble (Received Data, RD) Bxog,

4 3anpoc ana nepegayn (Request to send, RTS) Bbixog,

5 Cb6poc anga nepegaun (Clear to Send, CTS) Bxopa

6 loToBHOCTL AaHHbIX (Data Set Ready, DSR) Bxopa

7 CurHanbHoe 3aszemnenuve (Signal Ground, SG) —

8 HetexTop npuHumaemoro ¢ nuHum curHana (Data Carrier Detect, | Bxopg,
DCD). Nnorga curian DCD o6osHavaroT kak CD (Carrier Detect)

9-19 He ncnonbsyotes

20 0TOBHOCTL BbIXOAHLIX AaHHbIX (Data Terminal Ready, DTR) Bbixog,

21 He ncnonesyetcs

22 MHaukaTop BbldoBa (Ring Indicator, RI) Bxog,

23-25 He ncnonbayetcsa

B tabn. [13.2 mpuBeneHa pasBoaka pazbemMa DB9 co cTopoHBI TocieqoBaTesHOTO
ACMHXPOHHOTO ajanrtepa.

Ta6nuua MN3.2. Passoaka pasbema DB9

Homep koHTaKTa | HasHa4yeHUe KOHTaKTa Bxoa unu
BbIXO4

1 HeTekTop npuHumaemoro ¢ nuHum curHana (Data Carrier | Bxog
Detect, DCD). NHoraa curHan DCD o6o3HavatoT kak CD

2 MpuHumaemble gaHHble (Received Data, RD) Bxoa

3 MNepenaBaemble gaHHble (Transmitted Data, TD) Bbixoa

4 [oToBHOCTL BbIXOAHLIX AaHHbIX (Data Terminal Ready, | Bbixos
DTR)

5 CurHanbHoe 3asemneHue (Signal Ground, SG) —

6 loToBHOCTbL AaHHbIX (Data Set Ready, DSR) Bxog,

7 3anpoc ana nepepayn (Request to send, RTS) Beixog

8 Co6poc ansa nepegaum (Clear to Send, CTS) Bxopg

9 UuaukaTop Beizoea (Ring Indicator, RI) Bxoa

Tonpko ABa BbIBOJA 3TUX PA3BbEMOB HCIMOJIB3YIOTCA IJIA NEpeaavyn U nmprueMa naHHbIX.
OcTajbHbIe nepenaroT pas3;IYHbIe BCIIOMOTaTEJbHBIE W YIPaBIAKOMINE CHUTHabI. Ha
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MPaKTHKE JJIs TIOACOSTHHEHHS TOTO WJIH WHOTO YCTPOHCTBA MOXKET TIOHATOOHThCS pa3-
JWYHOE KOJIMYECTBO CHTHAJIOB.

CraHgapT, ompenenstomwii ooMeH HaHHBIMA depe3 COM-TIopT, 0OBIYHO Ha3bIBAIOT
«uHTepdeiic RS-232-Cy.

Hntepdeiic RS-232-C onpenenser oOMeH Mexnay ycTpoictsamu aByx THmos: DTE
(Data Terminal Equipment) — TepMHHaIBEHOE yCTPOocTBO (OOBIYHO 3TO KOMITBIOTEP) W
DCE (Data Communication Equipment) — ycTpoiicTBO cBA3H (OOBIMHO 3TO MOAEM).

CurHans! uutepcenca RS-232-C

Urtobb1 pazobpaTbesd ¢ MPHHIMTIAaMH oOMeHa HaHHBIX 1Mo cTtaHaapTy RS-232-C, pac-
CMOTpPHM JBa MpHUMepa. B mepBom npuMepe paccMOTpUM MOPSAOK B3aUMOAEHCTBHS KOM-
MelOTepa | moakmoderHoro k COM-TiopTy MoaeMa, BO BTOPOM ClIydae pacCMOTPHM TIO-
PAIOK B3aMMOISHCTBHS ABYX KOMITBIOTEPOB, Y KOTOPbIX oauH 13 COM-nopToB mepBoro
KommbtoTepa coearHeH ¢ COM-MopToM BTOPOTO KOMTBIOTEPA.

CoeAnHeHue KoMnbrOTEpa ¢ MOAEMOM

Bxoaesl TD u RD rcnonb3yroTesi KOMITBIOTEPOM W MOAEMOM Mo-pa3HoMy. KomnbroTep
ucnonesyer xon TD ansg mepenaun aanHbIX, a Bxod RD ans npuema nanneix. U HaoGo-
poT, MoAeM HcnodezyeT Bxoa TD ana npuema, a Bxoa RD s nepenaun panubix. Ilo-
ITOMY JIJTA COeNHHEHHS KOMIThIOTEepa W MOJIeMa BBIBOIBI HX Pa3beMOB (Be3/Ie YCTaHOBIIe-
HbI pa3beMbl TUNa DB25) Hago coeIMHATH HAMPSAMYHO, KakK 3To MoKa3aHo Ha puc. T13.1.

FG [1] 1] FG
T [2] [2] TD
RD [3] [3] RD
RTS [4] [4] RTS
CTS [5] [5] CTS
DSR [6] [6] DSR
SG [7] [71 SG
DCD [8] [8] DCD
DTR[20] [20] DTR
RI [22] [22] R

Puc. N3.1. CoeanHeHne KOMNbOTEPA U MOAEMA

Mpouecc, noaTBepXKAaOWMN CBA3b

B nadane ceamnca cBsA3H KOMIMBIOTEP OOJIKEH YAOCTOBEPUTHCA, YTO MOAEM MOKET
MPOU3BECTH BbHIZOB aboHeHTa (HaXO,HI/ITCﬂ B pa6oqu COCTOS[HI/H/I). TTocrne BeI3OBA aGoOHEH-
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Ta MOZEM JOJDKEH COOOIINTH KOMITBIOTEPY, YTO OH COSAHHHIICA C YAATeHHOH CHCTEeMOIA.
[TonpobHee 3TO MPOUCXOANT CISAYIOMM O0Pa3oM.

KommetoTep ycraHapnvpaeT curHail Ha anHAM DTR, uto6bl nmokasats MogeMy, UTo OH
FOTOB K MPOBEICHHIO CEaHCa CBSA3H. B OTBET MOAEM YCTAHABIWBACT CHTHAN HA JIMHHH
DSR. Korga Momem Tipon3Ben coefHAeHHe ¢ APYTHM YIaleHHBIM MOJIEMOM, OH YCTaHaB-
auBaeT curHail Ha JuHUKA DCD, 4ToGbl co00IINTE 00 3TOM KOMMBIOTEPY.

[Manenwne Hanpsxenws Ha mHAUH DTR coofiaeT MogeMy, 9TO KOMIBIOTEP HE MOJKET
MPOIOJKATE CEaHC CBA3M, HAMPUMEP H3-3a BBIKIKOYEHHS MHTAHHA KOMMbroTepa. Toraa
MoJeM TipepBeT cBs3b. [lagenne Hanpsuxkenus Ha auHUKH DCD coolmiaeT koMmbroTepy,
YTO MOAEM TOTepsT CBA3b W He MOXKeT 0OoJIbIlie MPOAoIKaTh COSANHEHNWE ¢ YAaleHHbIM
MOJIEMOM.

Mpouecc ynpaBneHUs NOTOKOM

B mpenpimyieM pazmene ObUT paccMOTpEH TMPOIecC TOATBEPKACHHS CBI3H MEXTY
KOMTBIOTEPOM H MOJEMOM, TOYHO TaKOH ke Tporiecc OyaeT MPOHCXOANTh H MEXKIY JIBY-
M KoMTIBtoTepaMu. Jlaniee paccMOTpUM MeXaHM3M, ¢ TTIOMOLIBK KOTOPOTO MOXKHO pery-
JMPOBATH Tiepeaydy JaHHBIX OT KOMTIbIOTepa K MoAeMY U Hao0opoT.

Korma omgro ycrpoficTBo (Hampwmep, KOMITBIOTEp), TIBITAeTCs TepenaTh NaHHBIe C
OonbIlel CKOPOCTBIO, YeM OHH MOTYT ObITh 00palboTaHbl MPUHUMAOLIeH cHCTeMOoM (Mo-
JeMOM), Pe3yJbTaTOM MOXKeT CTaTh MOTeps uacTH MepeaaBaeMbiX AaHHBIX. UToObl mpe-
JIOTBPATHTH Tepeaady OOJbIIero YHcla AaHHBIX, HCTOMB3YIOT YIpaBIeHHe CBA3bIO, Ha-
3BIBAEMOE YIpAGIeHUe NOMOKOM.

Crangapt RS-232-C onpeaenser BO3MOKHOCTb YIIPABASHUS MOTOKOM TOJBKO ISl HO-
JIYOYNIeKCHO2O COeOUuHeHs, TIPH KOTOPOM B KaXKIBI MOMEHT BPEMEHH NaHHBIe MOTYT
TTepeIaBaThCs TOIBKO B OJTHY CTOPOHY.

OnpHako (aKTHUECKH 3TOT MeXaHM3M WCTONB3YeTCS W ISl OYHIeKCHbIX COCOUHEHUI,
KOTIa JaHHbIe TiepeatoTes N0 JIMHUH CBA3H OAHOBPEMEHHO B ABYX HalpaBieHHSX.

B mosmynymnmekcHbIX coeqHHeRHax KoMTibtoTep moaaer curHan RTS, xorga emy Hamo
repenaTh JaHHBIe. MoneM oTeedaer cHrHaioM o simHHH CTS, korma o TOTOB, H KOM-
MBIOTEp HauWHaeT Tiepenady AaHHBIX. J[o Tex mop moka o6a curHana RTS n CTS we mpu-
MYT aKTHBHOE COCTOSHHE, TOJTBKO MOAEM MOJKET TiepeIaBaTh JaHHbIe.

ITpw mynnexcHpx coenrrenrax cHrHambl RTS w CTS AMeroT mpoTHBOTIONOKHBIE 3Ha-
YEeHUS TI0 CPABHEHHUIO ¢ TeMH, KOTOPbIe OHU UMENH 1A TIOTY IYTUISKCHBIX COSAMHEHNH.

Koraa koMmnberoTep MOXKeT MPUHATH JaHHbBIS, OH MoAaeT curHai rmo auHuu RTS. Ecin
TTPH 3TOM MOJEM TOTOB JJIA TIPHHATHA NaHHBIX, OH Bo3Bpammaer ciraan CTS. Ecan Aa-
nipsokerwe Ha mHAA RTS womn CTS mapaer, To 3To coodlmaeT mepeatolneil cucteMe, 4To
MoJIyJaroliasi cucTeMa He roToBa AJIS TIpHeMa JaHHbIX.

CoeAnHeHue ABYX KOMMNbHOTEPOB. Hyﬂb-MOAeM

TIpn coeguHennn no COM-nopTaM ABYX TePMHHAJIBHBIX YCTPOMCTB (IBYX KOMIMBIO-
TepOB) Kak MHHUMYM HeoOX0oanMo TiepekpecTHoe coeqHerne suaH TD n RD.

OnHako B OONBINHHCTBE CIy4ae 3TOr0 HEAOCTATOYHO, Tak Kak ams yerpoiicts DTE
(kommbtoTep) W DCE (Momem) dhyHxmwn, BeimomHsiemble auAnsMu DSR, DTR, DCD,
CTS u RTS, aciMMeTpHYHBI.
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Yerpoiicteo DTE momaer curaan DTR w1 oxmnaer momydenws curaamos DSR u DCD.
B cBoto ouepens, yerpoiicteo DCE nopaer curnanst DSR, DCD u oxuaaet nomydeHns
curdasa DTR. Takum oOpasom, eciin BB coelMANTe BMecTe fBa yeTpoiictBa DTE kaGe-
JIeM, KOTOPBIH BBl HCTIONB30BANIA miisa coemnHeHns ycrpoiicte DTE n DCE, To onw He
CMOTYT JOTOBOPHTHCA APYT € ApyTroM. He BBITIOIHHTCA TIpoiiece TOATBePHKASHHS CBA3H.

Paccmotpum peiicteus curnainoB RTS u CTS, koTopkle ynpaBisitoT MOTOKOM JaHHBIX.
HWnorpa nnsa coeannenns AByx ycrpoiicte DTE 3TH AWHHHA COSIHHSAIOT BMECTE Ha KaxK-
JIOM KOHIle ka0ens. B pe3ynbrarte mosmydaem, 9To APYroe yCTPOHCTBO BCera TOTOBO TS
nosy4yeHus: AaHHbIX. [Ipn GonbIloil ckopocTH Tiepeaadn MpUHUMAaKOLee YCTPOHCTBO He
BCera ycreBaeT MpUHUMAaTh U 00padaThiBaTh JaHHbIe, BOBMOXKHA MOTeps AaHHBIX.

Uto0bl peninTb BCe 3TH MPOOIeMbl, Ajid coeauHeHns aByx ycrpoictso tina DTE ()
WCTIONB3YeTes cielnalbHbII Kabensb, B 00MXo1e Ha3bIBaeMbli «HYIb-MOJEMOMY.

Hcronesyst aBa pazbema Tnia DB25 wu kycok kabemnsi, MOKHO JIETKO CTasiTh HYJb-
MOJIEMHBIH Ka0ellb CaMOCTOATENbHO, PYKOBOACTBYACH CXEMaMW, W300paKeHHBIMH Ha
puc. [13.2.

Hynb-MomemHblii  Kabenb, MpeACTaBICHHBIH Ha cXeMme, pPacloIoKEeHHOH crieBa Ha
puc. [13.2, cogepskuT 3HAYHTEIILHO MEHBIIIE MPOBOIOB, YeM HYJIb-MOZAEMHBIH KaOeb, H30-
OpakeHHBIH Ha cXeMe CTpaBa. JTo TIONyYaeTes 3a CHET TOTO, YTO Ha KaKIOM KOHIIE Kaders
muand RTS n CTS, a takke w anaun DSR, DCD u DTR coeanHensl BMecte. [Ipu aToM
MpoLeAypbl MOATBEPIKOCHHS CBA3M W YITPaBIeHHUs TIOTOKOM Bcerzda OyIoyT 3aKaHUMBATBCS
yermenrHo. Ha GombIix CKOpOCTsIX 3TO MOXKET TIPHBECTH K TIOTepe WHPOPMAIIHH, TTOATOMY
MBbl PEKOMEHIyeM HCTIONB30BaTh BTOPYIO CXeMY, pacloNokeHHYo crnipaBa. Mzo0paxeHHble
Ha puc. I13.2 cxembl BO BCeX ClTydasx HCMONb3YIOT pazbeMbl THMa DB25.

FG [1] 1] FG FG [1] [1] FG
TD [2] > < [ ™ D [2] > |—< [2] TD
RD [3] >—| — < [3] RD RD [3] >—I ——< 3] RD
RTS [4] D [4] RTS RTS [4] > |—< [4] RTS
CTS [5] [5] CTS CTS [5] > —< [5 cTs
DSR [6] > — [6] DSR DSR [6] >—— — [6] DSR
SG [7] [7]1 SG SG [7] [7] SG
DCD [8] % #—— [8] bDCD DCD 8] _I—-r—< [8] DCD
DTR [20] >—— — [20]DTR DTR [20] >—|_H [20] DTR

Puc. M3.2. Cxema kabensa «Hynb-moaem»

Od4enp 9acTO MOXKET BOZHWKHYTH Takas CHTYalWs, UTO W3-3a HAJTWYHA JBYX THITOB
pazbemoB (DB25 u DB9) Hy>kHBI TepeXoqHUKH ¢ OJHOTO THIMa pa3beMOB Ha Apyroi. Ha-
MpHUMep, Bbl MOXKeTe HCMOIB30BaTh TaKoOW MepexOmAHWK g coenuHeHnss COM-nopra
KOMTIBIOTEpA W Kabess HyIb-MOAEMa, €CITH Ha KOMIBIOTEPE YCTaHOBIEeH pazbem DB25, a
Kkabens okaHdHBaeTcs pazbemom DBO.
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Cxewma Takoro TiepexogHKa npuBenena Ha prc. [13.3. Ciiepa Ha cxeMme pacrosaraercs
pazbem DB25, a cnpaBa — pazwem DB9.

FG [1] > [1] DCD
D [2] 4,—( [2] RD
RD [3] Ii% [3] TD
RTS [4] —< [4] DTR
CTS [5] [5] SG
DSR [6] [6] DSR
SG [7] [7] RTS
DCD[8] )——— [8] CTS
DTR [20] 9] RI
RI [22]

Puc. N3.3. Cxema nepexogHuka ansa pasbemor DB25 n DB9

Hzobpaxkenras Ha puc. [13.4 cxema mipeacraiser coboi Tak
Has3bIBaeMyo «3armywky 11t COM-nopta», KoTopast MpUMeHsieTes
npu nposepke COM-TIOPTOB KOMIMBIOTEPA CMELHAIBHBIMHA TECTH- 1 2] >—
PYIOIIAMH TIpoTpaMMaMH. JTy cXeMy MO)XHO Takke MPHMEHATH
NpH OTIIaJKe COOCTBEHHOTO KOMMYHHKAI[HOHHOTO TIPOTPaMMHOTO RD [3] )——

o0ecrieyeHns.
RTS[4] >—

FG [1] >

MopTbl acCMHXPOHHOTO aganTepa

CTS [5

ITpwm 3amycke B paboTy orepalliOHHON CHCTEMBI KOMITHEOTEpa MO- .
Ays HauatbHOI 3arpysku BIOS Tectipyer mMetomiecs TopTsl RS- DSR[6] >
232-C w wHAIHATI3HpYeT WX. B 3aBrcuMoctr ot Bepeii BIOS wHn-
LMaTM3UPYET MepBbie [Ba WM YeThipe nopra. Mx Gaszosble agpeca 3a- SCG [7] >
TmckIBatoTes B o0nacti manHeix BIOS, HauwHas ¢ agpeca 0040:000h.

Anpeca COM-TIopTOB M3 HAIIETO TIPAMEpPa SBJISTIOTCST CROETO PO-
na crangaprom. [lepeeiii aganrep COM1 00bvHO wiMeeT 0a30Bbiii DTR [20]
anpec 3F8h u sanumaer nnamnazon agpecoB oT 3F8h mo 3FFh. Bro-
poit anarrrep COM2 nmeer 6azoBbiit anpec 2F8h v sannmaer agpeca [22] >——
2F8h—2FFh. Tpernii ananrep COM3 nmeer 6azoBbiii ampec 3F8h u
3aHUMaeT auamna3oH aapecoB oT 3E8h mo 3EFh. UersepTsiii aganrep Puc. 13.4. Cxema
COM4 nmeer 6a3zoBbiii aapec 2E8H w1 3annMaer anpeca 2E8h—2EFh. «sérg}\,,luj:ggfam
Tem He MeHee, U1 HEKOTOPBIX KOMMBIOTEPOB, HAMMPHMEP C LIMHON
MCA-PS/2, anpeca COM-niopTOB MOTYT HMETH IPYTHE 3HAYCHHS.

ITopThl acHHXPOHHOTO ajlanTepa MOTYT BBIpaOaThIBATH TIPEePBIBAHUS:

DCD [8]
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¢ COMI, COM3 — IRQ4 (cootrerctryer INT 0Ch);
¢ COM2, COM4 — IRQ3 (cootsetctyeT INT 0Bh).

TTopter COM1 11 COM3 mocienoBaTeIbHOTO aCHHXPOHHOTO amanTepa HCTOIb3YIOT
Ao IRQ4 w BeipabateiBatot ipepsiBadme INT 0Ch, a mopter COM2 1 COM4 ucmosnb-
sytot aA0 IRQ3 7 BeIpabareBatoT nmpepbisanve INT 0Bh.

HexoTopsie miaTel MOCIEA0BATENHFHOTO ACHHXPOHHOTO aIanTepa MO3BOIIAIOT TIPHCBO-
nte COM-noptam apyrue nuand [IRQ, Hampumep IRQS unn IRQ7.

Kak Bugnte, noptel COM1, COM3 n COM2, COM4 ucnonb3yioT oAVHaKoBble NpepbiBaHus. [lo-
3TOMY, Kak NpaBumio, Henb3s OAHOBPEMEHHO ucnofb3oBaTtb NopTel COM1 u COM3, Tak ke kak
noptel COM2 n COM4. Hanpumep, ecnn k nopTy COM1 nogkntoueH MoaeM, TO Mbilllb MOXHO MoJA-
KNKOYNTL TONbKO K nopTy COM2 unn COM4.

Kaxapiii n3 COM-opToB MMeeT B CBOEM COCTaBE BOCEMb OTHSIBHBIX TIOPTOB, HA3bI-
BaeMbIX pecucmpamu. IIpn 5ToM B KayKIOM perucTpe UMeeTcs BOCeMb siUeeK, B KOTOphIe
3aMrChIBAETCS KOMaH/a, KOTOpas MpeAcTaBiIseT co0Oi mecTHaanaTepHIHoe qnciio. B
MpoTrpaMMax KOMaHTHOE YHCIIO 3a9aCTYHO 3aMHCBIBAETCS, IS HATNAAHOCTH, B JBOHYHOM
BHZAE, TIPU 3TOM KaXKIoH syelike perucTpa COOTBETCTBYET OAWH 3JISMEHT KOMaHAHOTO
YHCIa, BHIPAKEHHOTO B JBOHYHOM BHIE.

Howmepa sdeek pervcTpa pacrionararorcs CripaBa HaJIeBO, B COOTBETCTBHH C 3aITHCHIO
urcen B ABoW4HOM dopmate. Ha puc. I13.5 cxemaTnyHo M300paxeHo pacrlookeHHe
sYeeK permucTpa.

| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

Puc. M3.5. Cxema pacnonoxeHns s4yeek perncrpa

Jlanee mepeiineM Kk MoapoOHOMY paccMOTPEHHIO PeTHCTPOB (MTOPTOB), UCTOTIB3YEMBIX
COM-noptramu.

1. PerucTp AaHHbIX

Pecucmp oanuvix pacrosioskeH HellocpeACTBEHHO TT0 6a3oBoMy aapecy COM-miopra n
ucnonp3yeres A oOMeHa JaHHBIMH M [UIA 3afaHns cKopocTh oOMeHa. Hampumep, mis
COMI1 ampec peructpa nanubix Oyaer 3F8h (t.e. base adr = 3F8h).

[Tpn nmepenave maHHBIX B 3TOT perucTp HEOOXOANMO 3aMucaTh kepedasaemvlii Oaiim
Oannvrx. Tlocne mpremMa JaHHBIX OT BHEIIHETO YCTPOHCTBA MPHUHSATHIN OalT MOXKHO TakxkKe
MTPOYHTATE W3 3TOTO JKE PerucTpa.

B 3aBHCHMOCTH OT COCTOSHHS cTapiiero OWTa yNmpaBlsOIIero perncTpa (pacroso-
JKeHHOTO Tio afipecy base adr + 3, tie base_adr cooTBeTcTBYyeT OazoBoMy aapecy COM-
MopTa) Ha3HAYEHHE ITOTO PErHCTPa MOKET H3MEHAThed. Eciw cTapuniii OWT paBeH Hymo,
PEeTHCTP HCTONB3YETCs SIS 3aMHCH MepeaBaeMblx JaHHBIX. ECiH ske crapiuwii OHT paBeH
eIMHHLIe, perucTp MCMob3yeTes U BROAA 3HaUeHHS Milaamero Oaiita geanTens 4acTo-
Thl TAKTOBOTO TeHepaTopa. 3MeHss comepskumMoe AelTUTeNns, MOXKHO U3MEHSITh CKOPOCTh
nepeaayd AaHHbIX. CTapmwii 6alT AeTHTeNs 3anHChIBAETCS B PETHCTP YMPaBIEHHS Mpe-
PBIBaHUSIMHA TIO anpecy base _adr + 1.

3aBHCHMOCTH CKOPOCTH Tlepeadyr JaHHBIX OT 3HAUGHHWS IeNTeNs YacTOThl MpeAcTaB-
neHa B Tabm. I13.3.
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Ta6nuua M3.3. 3aBUCUMOCTb CKOPOCTU OT AENUTENS YacTOThbl

HAenutens., HAenutens., CkopocTb
AecATndHasa popma wecTHaguarepudHaa hopma nepegaydu, 6ur/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 cnemyer u3 aToil TabnnLbl, MakcHMallbHast CKOPOCTh oOMeHa MHdopmanyei, Ko-
TOPYIO MOKHO AOCTHYb MPH UCTIOIB30BaHWM aCHHXPOHHOTO aganTepa, Jocthraet 115200
OWT/c, 9TO IpHUMeEpHO cooTBeTcTBYeT 12 KOalT B cekyHy.

2. PerucTtp ynpaBneHus npepbiBaHUAMU

Drot peructp umeeT aapec base adr + I (aas COMI ato Oyaer 3F8h + 1 = 3F%h) n
HCTIONB3YeTCA OO0 TS YMPaBICHHS TIPEPBIBAHHAMH OT ACHHXPOHHOTO ajanTepa, JIHOo
(nocsie BbIBOAA B YMPaBIMIOLIMH peructp OaiiTa ¢ YCTAaHOBISHHBIM B ©AWHHLLY CTapIliuM
OWTOM) IS BBIBOIA 3HAUSHHS cTapliero 6aifTa AeMnTeNs 4acTOThl TAKTOBOTO MeHepaTopa.

B pewxwme yripaBrneHHs TIpepBIBAHHAMH AYEHKH PETHCTpa BBITTOMHAIOT CIEIYIOIIHE
(hYHKITHH.

e D0 — paspemaer npepbiBaHHS TIPH TOTOBHOCTH MPHHHMAEMBIX MaHHBIX. Ecimi OWT
COIEePKUT eANHULLY, TeHepaLns IPepbIBaHNAS TIPH TOTOBHOCTH MMPUHUMAaeMbIX AaHHBIX
paspetieHa.

e D1 — paspetnaeT npepbiBaHUs Mocile nMepedayn Oaiita (Korda BeIXoAHOH Oydep me-
penavn myct). Ecii OHT cOAep:KHAT eWHHITY, TeHEpaIlis pepbiBaHns Mmocie Tiepena-
un OaiiTa paspelieHa.

e D2 — pazpernaer npepbiBanus Mo 00HapykeAwto cocrosans BREAK wmw o onm6-
ke. Eciii OUT cofepuT eIMHAILY, TO TIpH 0OHapyxeHnH cocTosHus BREAK wmm mpn
BOZHHKHOBEHHH OIIMOKH MPOHCXOIHT MpephIBaHHe.

e D3 — pazpernaer npepbIBaHNS 110 U3MEHEHHUIO COCTOSIHUS BXOAHBIX JIMHWI Ha pazbeme
RS-232-C (CTS, DSR, RI, DCD). Ecnit 61T comep’uT eanHHLLy, TO MPH H3MEHEHHH CO-
crostans maHui CTS, DSR, RI 1 DCD COM-niopt BhIpaOaThiBaeT TipepbiBaHHe.

e D7-D4 — He WCTTOMB3YIOTCSA, TOMIKHBI OBITH PaBHBI HYITHO.

3. Peructp naeHtucpukaumm npepbiBaHus

Drot peructp umeet aapec base adr + 2 (ains COM1 sto Oymer 3F8h + 2 = 3FAh).

TMocite Toro Kak mpownsoriio npepbisarre o COM-nopTa, iporpaMMa MOKET TTPOYH-
TaTh 3HAYEHHE PErHcTpa HASHTH(OHKAIIMH TIPEPhIBaHHH, YTOOBI ONPENeHTs IPHIHHY eT0
BO3HUKHOBCHHA.
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dopmMart perucTpa MpeacTaBiIeH HIKE.
o D0 — ecnn OWT paBeH eHHHIIE, 3HAYHT, HET MPEPBHIBAHHH, OKHIAOIIHX 00CTYKHBAHHS.

e D2-D1 — comepKNT WAEHTHOHUKATOP TIPePBIBAHNSA, 3HAUEHNS KOTOPOTO MOKa3aHbl B
Tabun. 113 .4.

e D7-D3 — 5TH s4eiikH TOMKHBI OBITh paBHBI HYJTHO.

Ta6nuua M3.4. MNpu4rHbl NpepbIiBaHNS

3HaveHune MpuynHa npepbiBaHuA
out D2-D1
00 M3MeHUNocb COCTOoAHWE Mogema. YCTaHABNMBAETCA NPU M3MEHEHUN COCTOAHWS

BxoAHbIX NuHuiA CTS, RI, DCD, DSR. CBpacbiBaeTcsa Nocne YTeHUs COCTOSHUSA
MOAEeMa W3 perncTpa CocToaHUA Mogema

01 Bydep nepegatiuka nyct. CHbpacbiBaeTcd NPV 3anucl HOBbIX AaHHbIX B pe-
TUCTP AaHHbIX

10 [aHHble NPUHATLI U AOCTYMHbI ANa uTeHus. CBpackiBaeTca nocne YTeHWs AaH-
HbIX U3 PerncTpa AaHHbIX

11 [MpepbiBaHVE NO NMHUN COCTOAHUA MPUEMHUKA; BO3HVKAET NPW NepenonHeHnn

npyemMHuKa, owunbkax YeTHOCTU KNy dopmaTa AaHHBIX UNU NPU COCTOAHWU
BREAK. CbpacbkiBaeTcs nocne YTEHUSA COCTOSHWUSA NUHUM U3 peructpa cocTos-
HUS IMHUA

4. YnpaBnsiloWumn perucTp

DToT peructp umeeT aapec base adr + 3 (st COM1 aro 6yzer 3F8h + 3 = 3FBh).
VYTipaBisomii perueTp TOCTYMEH JUTA 3aMHCH W YTeHHA. JTOT PETHCTP YMNpaBiiseT
pasnanuHbIMA XapakTeprucTikamMu UART:

¢ CKOPOCTBIO TIepeiauv JaHHbBIX;
¢ KOHTPOJIEM YETHOCTH;
¢ mepenadeii curHata BREAK;
¢ JUTHHO# Tiepe/laBaeMbIX CJIOB (CHIMBOJIOB).

e DI-D0 — naHHBIe B 3THX f9eiiKaX OTIpeAeNatoT [UIMHY TiepeflaBaeMbIX ¢JIOB B OWTax.

3aBHCHMOCTD JTHHBI CJIOBA OT JAHHBIX B AYEHKax Mmokazansl B Ta0. 113.5.

Ta6nuua M3.5. [innHa nepegaBaembIx CNoB

3HaveHue out D1- D2 AnuvHa nepegaBaeMbIX CNOB, OUT
00 5
01 6
10 7
11 8

e D2 — 3HadeHHe ATOH SYSHKH OMpenenseT KOJTHIECTBO CTOTIOBBIX OHT. 3aBHCHMOCTH
YHCIIa CTOTIOBBIX OWT OT coepkaHus Aueiikv D2 mokazano B Tabi. [13.6.

Ta6nuua M3.6. Yucno cTonosbix 6UT
3Ha4yeHue 6urta D2 Yucno cTtonoBbIX OUT
0 1
1 2
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e D3-D4 — 3Ha4eHHs 3THX AYeeK YIPaBIAIOT TMPOBEPKOI Ha YETKOCTh, 3aBHCHMOCTh

nokasana B Tabum. [13.7.

Tabnuua MN3.7. PexvuM npoBepKu HYETHOCTH

3HaveHue 6ut D3-D4

PeXXumMm npoBepKn YETHOCTHU

00,10

KOHTpOSIb HA YETHOCTL HE BLINOSTHAETCS

01

BbINoNHAeTCA NpoBepKa Ha HEYETHOCTb

1"

BbINoNHAeTCA NpoBepKa Ha YETHOCTb

D5 — Banger Ha pukcaumo YeTHOCTH. Ecin yeTaHOBIeH 3ToT OUT, Toraa OWUT YeTHO-
cTH Bceraa npuauMaeT 3Hadenwe 0, ecmi Outel D3 D4 pasubl 11, wian npuAHMaeT
3Havenne 1, ecnn 6utel D3 D4 pasrbr 01.

D6 — BiHsieT Ha YCTaHOBKY TiepepbiBa. BBI3bIBaeT BHIBOA CTPOKH HYJIeH B KadecTBe
curnana BREAK ans nogkitoueHHOTo yeTpoiicTBa.

D7 — 3HaueHune 3TOH A4elKH UCNOB3YeTCs IS AOCTYMNa K PErHCTPY YCTAHOBKH CKO-
pocti. Ecnm 6ut B D7 paBeH eamHuLe, TO perucTp AaHHBIX W PerHCTp YNpPaBIeHHS
MpepbIBaHAAMHA  WCTIONB3YIOTCS  UIA  3arpy3KHW  JAeWTels 4YacTOThl TaKTOBOTO
reHeparopa. Eciii OuT paBeH Hyso, TO perHcTp AaHHBIX H PETHCTP YIpaBIeHHs Tpe-
PBHIBAHUSIMA MCTIONB3YIOTCS Kak OOBIYHO.

5. PerucTtp ynpasneHus moaemMom

DToT peructp umeeT aapec base adr + 4 (st COM1 aro 6yamer 3F8h + 4 = 3FCh).
Pernctp ynparineHns MmoaeMoM yrpaBiseT cocTossHHeM BbIXoAHbIX THHUI DTR, RTS

n e OUT1 w OUT2, cienndwdeckix A7 MOJIEMOB.

dopmar adeek perucTpa MpencTaBieH HIDKe.

D0 — cocrosHme 310l sUeiikn ycTaHapmrBaeT 3HaueHue JuaHH DTR. Asnsercs cur-
HaJIOM TIOATBEPIKACHAA CBA3H. Mcmonb3yercs MoeMaMH I pa3pelieHns epeaadn
JaHHBIX MeXAy KoMIbtoTepoM U MukpocxeMoii UART.

D1 — ycranasnmmBaer cocrosave auHAA RTS. fBnsgerca carnamoM moarBep kaeHHs
cBa3M. Mcrnonb3yercs MoaeMaMH U pa3pellleHus Mepeladd JaHHBIX MeXKITy KOMITb-
rorepom i MAKpocxemoit UART.

D2 — ycranapnuBaeT coctogane THHAA OUT1. JInd HeKoTOphIX MOJEGMOB MpH YCTa-
HOBKe 2TOTO OHTa B €IHHHILY TIPOWCXONT €T0 anmapaTHbii copoc.

D3 — ycranasmmBaet cocrosane suauu OUT2. Ecin 6ut D3 comepskut equHAILY, TO
UART wmosxeT BbIpaOaThiBaTh MpEPHIBAHNSA, 4 €CITH HyJb — HE MOXKET.

D4 — BwITIONTHAET 3aMMyCK AHATHOCTHKH TIPH BXOAE aCHHXPOHHOTO aaanrepa, 3aMKHY-
Tom Ha ero Beixoxa (Digital Loopback test — mpoBepka npw 3amMkHYTOH TIeTie). Jta
BO3MOXKHOCTH Peajln30BaHa TOJIBKO U aCHHXPOHHBIX MOPTOB, HCTIOIB3YIOMINAX MHUK-
pocxemy UART 8250, niin NomHOCTbIO COBMECTHUMBIX C HEM.

D7-D5 — 3HadeHws ATHX A9eek OJDKHBI OBITH PaBHBI HYITHO.

6. Peructp cocTosiHUA NUHUMU

DToT peructp umeet aapec base adr + 5 (ains COM1 sto Oymer 3F8h + 5 = 3FDh).
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Perwctp cocTossHHs JTHHHH MO3BOJSET MTPOTPaMMe ONPEETHTh MPHYHHY OITHOOK, KO-

TOpBIe MOTYT MPOU30HTH MpH Tiepenave AaHHBIX KoMmnbtoTepoM 1 COM-nioprom. Gopmart
sYeeK perucTpa MpeAcTaBIeH CIedYOMIM 00pa3oM.

7.

D0 — 3Hauenwe | B sveiike MoKa3bIBaeT, YTO JaHHbBIe TTOIyYeHBl W TOTOBBI LTS HTe-
HUS, TTPH YTEHWH TaHHBIX OWUT cOpachBaeTcs.

D1 — 3navenwne 1 cooOrmaer o0 ommibKke mieperfonHeHws. [IpuHIT HOBBIM OalT maH-
HBIX, a MPeabIAYNIHi eie He ObIT CHHTaH MporpaMMoi. B pesynbTate mpeabimyiiii
GaliT Bcerna OBIBAET MOTEPSTH.

D2 — 3nauenue 1 coobmaeT 00 omiOKe 4eTHOCTH, COPaCchIBACTCS TOCIEe YTEHHS CO-
CTOSTHHS JIMHWH.

D3 — snauenwne 1 coobrraet 06 ommbke CHHXpOHH3aIWH. Bo3HWKaeT, HammpuMep, pH
OTCYTCTBHH CTOTI-OHTOB B MMPHHATOM Oaliite.

D4 — 3nauenue 1 coobmaer o0 oOHapyKEHHH 3arpoca Ha MPEpbIBAHHE MEpemayn
BREAK — niwiHHas CTpoka HyJIeH.

D5 — 3Hauenne 1 coobimaer o TOM, YTO perucTp XpaHeHHs mepeaaTyrka myct. Mox-
HO 3alTChIBaTh HOBBIH OaiT Ao Tiepeayn.

D6 — 3Hadenme 1 cooOImaeT o TOM, 4TO PeTHCTp CIIBHTA TlepeaTiiKa IMycT. JTOT pe-
THCTp TTofTydaeT JaHHble W3 perrcTpa XpaHeHHs W TIpeobpasyeT WX B TIOCIeI0BaTelNhb-
HBIH BHA qIa niepeaayun. Eciau aror Out pased eannuie, 10 UART moxkeT npHHATH
oYepeTHON CHMBOIT OT KOMIThIOTEpa.

D7 — 3nadenne 1 coolmaer o Talim-ayte (YCTPOHCTBO HE CBA3AHO C KOMITBIOTEPOM).

Perucrtp cocrossHua moaema

DTOT peructp umeeT aapec base adr + 6 (st COM1 ato 6yner 3F8h + 6 = 3FEh).
Pervctp cocTosHUS MoAeMa MO3BOJSET TPOrpaMMe OTIPEIeHTh COCTOSHHE YIpaB-

JIAOHIUX CHUTHAJIOB, MepedaBaceMbIX MOAEMOM aCHHXPOHHOMY MOPTY KOMIIbHOTEPA. (DOp-
MaT perrucTpa COCTOAHUA MOoAEMaA TIPEACTABJICH B CIICAYIOMINX CTPOKAX.

D0 — ecnn Out DO pasen ennnnie, duHist CTS n3meHnaa cocrogHue.

D1 — ecnw 6ut paBeH equrawnIle, JUHHS DSR w3Menmna cocrosrame.

D2 — ecim 6ur D2 paBen emwnwie, mHns R1 w3meHmna cocrosHue. HekoTopoie
KOMMYHHKALIHOHHBIE TPOTPaMMBbl OMTPEAESIIAIOT MO0 COCTOAHHIO 3TOTO OWTa HAIHYHE
3BOHKa Ha TeleOHHON THHWH.

D3 — ecnu gaHAbBIi OWT paBeH emwHHIle, 3HAUWT, AW DCD n3MeHWna cBoe co-
crosinue. HekoTopble KOMMYHHKaLlMOHHBIS MPOTPaMMBbl OMPEeAeNIsOT MO COCTOSHHIO
9TOrO OHTA, YCTAHOBHII JIH MOJEM COSAMHEHHE C YIAICHHBIM MOJIEMOM.

D4 — OuT cootBeTcTBYeT cocTostHAIO MHHHKA CRS. DTa NHHHS HCMoNb3yeTcs copMe-
cTHo ¢ auHueil RTS npu peanuzaunu anmapaTHOTO YIPaBIeHWS MOTOKOM JaHHBIX.

D5 — 6ur cooTBeTcTBYET cocTossHHIO THHWH DSR. DTa nHHES Mcemone3yercs copMe-
cTHo ¢ quHueil DTR mpu annmapaTHO peanu3aly MOATBEPKISHUS CBSI3H.

D6 — 6ut cootBercTBYeT cocTossHMtO JIMHHH R1. Ennanna ozHadaet, 9ro MomeM 00-
Hapy>KHJ1 3BOHOK Ha TeJIe(hOHHOU JTHHHH.

D7 — 6ut onpenenser cocrosare A DCD. ExnHuma o3HadaeT, YT0 MOAEMOM
TTOJTY9eHa HECyIas 9acToTa. 3aMeTHM, YTO TIPH BBITTOJTHEHWH aHAJIOTOBOTO TeCTa
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(analog test) 3TOT OWT HOMMKEH COMEPIKATH EANHHILY. ECIIH 3TO He TaK, TOTIa BO3ZMOK-
HO, YTO MOZeM HMCIIpaBeH (U1 BHOITHUX MOAEMOB), HO Kabeslb, COSANHSIOLINH MOdeM
W KOMITBIOTeP, He MOJHOCTBIO COOTBETCTBYET cTaHaapTy RS-232C.

8. Peructp BcnomorarenbHbIN

DTOoT perucTp uMeeT aapec base adr + 7 (mis COM1 sto 6ymer 3F8h + 7 = 3FFh).

Pervictp He HeceT HAKaKkol (pYHKIHOHAITBHOM Harpy3KH W MOXKET HCTIONB30BaThCS Kak
Oydep ansa xpanenus ogHoro Oaiita. B HekoTopsix HenonHeHnsax RS-232C astoT peructp
MOYKeT OTCYTCTBOBATH.

TexHUuYeckue napameTpbl UHTepchenca RS-232-C

[Tpw mepenave naHHBIX HA OONBINIHE PACCTOSHHS H3-32 TIOMEX, HABOJAHMBIX JMEKTPO-
MarHHTHBIMH TTOJITMH, BO3MOKHO BO3HHKHOBEHHE OIHOOK. BenemcTre aToro Hakmapl-
BAIOTCS OTpaHWYeHNS Ha HJIMHY COeIWHWTEeNbHOro Kalens mexay yerpoiicrBamu DTE-
DTE u DTE-DCE.

OdunmanbHOoe OrpaHHYeHHe IO JUTHHE TS COeTHHHUTENFHOTO Kabens Mo CTaHaapTy
RS-232-C cocraBmser 15,24 merpa. OgHako Ha TIpakTHKe 3TO paccTOSHHe MOXKeT OBITh
3HaYUTENbHO Oonbile. OHO HETTOCPEACTBEHHO 3aBUCHT OT CKOPOCTH Tiepedayil JaHHBIX.

YpoBHH HampsHKeHHA Ha JTHAWAX PazbeMa COCTABIAIOT IJIA JOTHIECKOTO HyJA oT —15
no —3 B, ms mormdeckoil eqrHANBI oT +3 1o +15 B. TlpomesxyTtok ot -3 o + 3 B coot-
BETCTBYET HEONPeACTeHHOMY 3HAUYSHHIO.

Mpy NoAKNIOYEHNN BHELLHErO YCTPONCTBA K pasbemy nHTepdenca RS-232-C (a Takke npu coeau-
HEHUWM [BYX KOMMBIOTEPOB HYNb-MOLEMOM), M B KOMMbKOTEPE WM B MOAKIKOYMEEMOM YCTPOWCTBE
JONMKHO BbITb OTKNIOMEHO NUTaHUE. MpU 3TOM KOMMbIOTEP AOSTKEH UMETb NOACOEANHEHHOE 3a3eM-
NeHve. B NpoTUBHOM criyyae MOXHO BbIBECTU U3 CTPOS aCUHXPOHHbLIA ajanTtep. 3emns KoMMboTe-
pa 1 3eMnsl BHELLHEro YCTPOWCTBa A0KHbI OblTb COBAUHEHLI BMECTE.

MapannensHbin noptT (LPT)

Takoe Ha3zBaHWe OOBIYHO HOCHT TOPT Tapa/ulelIbHOTO OOMeHa AaHHBIMH, KOTOPBIH
nHorAa HaszbBatoT «l lapamutensabiii wHTepdeiic CENTRONICS».

O6nacTtb NpMMeHeHuA

OToT WHTepdeiic obecrieunBaeT BO3MOXKHOCTh OWT-TIapaiUieilbHOTO W OaiiT-
ToC/IeI0BaTeTLHOTO 0OMEHOB HH(OpMaLIHei.

NTnHnn nurepdhenca
Jlnnumn DATA

OTH AIWHWAA cocTosT U3 BockMH sueek DATA 1-DATA 8, koTopble mpeaHa3HaueHbI
Ui Tiepenavyd MHGOPMALMOHHBIX JaHHBIX Ha TMOIKIKOYAeMOe BHEIIHee YCTpOHCTBO
(ITY). Hanpasnenne curnana k ITY. Dtr curHansl comep:kat wadopmanmo ouros 1...8.
VYporens «high» cooTBeTcTBYeT Jloruyeckoi 1, a ypoBeHsb «low» — morudeckomy 0.
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JNlnnna -STROBE (-STROBE). HanpaeBneHue curHana k My

Vposenb «high» Ha mrann STROBE o3nauaer, 4to kOMOWHAIINA CHTHAJIOB HA WH-
(hopMaIHOHHBIX JTHHHUAX HEJAOCTOBepHA. YpoBeHb «low» 03HadaeT mocToBepHOCTh. MM-
nyibe «low» Wenmomp3yeTes T 3aMvch AaHABIX B IOTHKY 6J0Ka TipHeMa.

JNlnununa -ACK (-ACK). HanpaBneHue curHana ot Y

Nwmmynee «lowy» Ha A ACK mokaspiBaeT, 9ro O10K TipHeMa 3armicall JaHHble W
TOTOB K 00paboTke AaThHeHIITHX JaHHBIX.

Nuuuna PE (PE). HanpaBneHue curHana ot Ny
[TpumeHnsieTcs 1T yIpaBiIeHUs TPHHTEPOM.
Yposensb «high» Ha Ul PE mokaseiBaet, dro B [TY nogoruia k kKoHITy Oymara.

JNluuna BUSY (BUSY). HanpasneHue curHana ot MY

VYpogenb «high» Ha nmuAann BUSY ozHauaer, uro ITY He MoxkeT mpWHWUMaTh JaHHBIE.
BUSY cranosutes «high» B cieayroliix cinydasnx:

¢ BO BpeMs TipreMa 1 00paboTKH NaHHBIX;
+ B coctogann OFF-LINE;
¢ B COCTOSHHH «otmHOKa [TY ».

Nnnuna SLCT (SELECT). HanpaBneHue curdana ot Y
Yposerb «low» Ha muarH SELECT mokazeisaet, yro [1Y He rotoo k mpremy. B
atom coctosiHAN THHAS BUSY Toke nveet yposeHs «highy.

JNnnua -AUTOFEED_XT(-AUTO FEED XT). HanpaBneHue curHana k Iy

Korma Ha 3Toli THHWH MPHCYTCTBYET HMTTYITbC «lowy, 610K MpHeMa BHOBb HHHITHAITH-
3UPYeTCH Tak ke, KaK MMPH MOAKIIIOUYEHUH HaITPSOKeHHUS TATaHUS.

JlnHusa -INIT (-INIT) (HanpaBneHue curdana k 1Y)

Koraa va maaum INIT niprcyTerByeT yposeHs «lowy, G0k mpHeMa BHOBb HHHITHAIH-
3UpyeTcs Tak ke, Kak MpH MOAKIIOYeHHH HanpsKeHWs MATaHW.

JNlnnna -ERROR (-ERROR). HanpaBneHue curHana ot Ny

Vposenb «low» Ha mnHiH ERROR o3Hauaer, uto [TY HaxoguTcs B OMHOM H3 Cle-
OVIOLIUX COCTOSHUSIX:

¢+ PAPER END;
¢ OFF LINE;
¢+ ERROR.

JNiununa -SLCT_IN (-SELECT IN). HanpaBneHue curHana k 1y

Bbrnok mprema MoxeT 3amicaTh KOMOWHALIMN CHTHAJIOB Ha HH(OPMaHOHHBIX JTHHHIX
TOJTEKO TOT/IA, KOT/Ia HA 3TOH JTHHHH ypoBeHb «low». [Tpn Hanmawn yposHs «high» 06-
MeH JaHHBIMH XOTS W BHITIOTHAETCSA Haaexanmm odpasomM, Ho [TY urHopupyeT naHHble.
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JNlnHna Macca (GND)

Jloruveckwnii MmaccoBbrii yposens [1Y (3azemienwe kopryca).

AneKkTpuyeckue ycnosus

Brox nepeaayun: BCe BbIXOAbI ycnnmeneﬁ — CTaHAapPTHbIC JIOTHYECKNE SJIEMEHTDI TT.H,
YCUIIUBaIOMIHUE TOJIBKO OAHY JIMHWKO H BHYTPEHHE HE NCTTOIBE3YEMbBIE NOTIOJTHHUTEIIBHO.

KaGenb uHTepdcdenca

HaanexxnT menoms3oBath CKpyUeHHBIH MapaMi kabelb, T.e. Kabenb, Tie KakIblid CHT-
HaJIbHBIN MTPOBOJ CKPYYEH ¢ MPOBOAOM Macchl. [IpoBoaa TOMKHBI HMETh CEYEHHE HE Me-
nee 0,08 mm 1 BonmHOBOE compoTtueieHre 60—150 Owm. TTyuok kabens AOKEH ObITh K-
paHHupoOBaH A obecrieueHHs TloKasaTelielt paaronioMeX. DKpaH HaUTeXHT ¢ 00enx CTo-
POH COETMHNTH ¢ 3alllUTHBIM MPOBOAOM. [IpH cobmoaeHHH >eKTpHIecKUX YCIORHI pa-
0oTocnocoOHOCTh HHTEPdeiica o0ecnednBaeTcs A1 IIHHBI IHHUI He Gosee 1,8 M.

Cxema KOHTaKTOB pa3bema LPT

CxemMa BKIIOYSHHS 25-KOHTAKTHOM THE3MOBOM KoToaku pazbema LPT-mopra mokaza-
Ha B Ta0u. [13.8. 3Hak «—» (MHHYC) Niepen HAMMEHOBAHHEM CHIHAJIA TOBOPHT O TOM, YTO
CHTHaJ SBJISIETCS] HHBEPTUPYESMBIM.

Ta6nuua MN3.8. KoHTakTbl pasbema LPT

KoHtakT | CurHan KoHTakT CurHan

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 DATA 5 15 —-ERROR
7 DATA 6 16 —INIT

8 DATA 7 17 —SLCT IN
9 DATA 8 18-25 Ground

NMporpammupoBaHue napannenbHOro uHTepdenca

Kaxxaplii mapaiienbHblii MOPT UMeeT cBoe WMsl, HampuMep, LPT1, u croli amanTep,
KOTOPBIIl MOXKET YTIPABIIATECS TPEMs PETHCTPAMH:

¢ PEerHcTpOM BXOAHBIX JAHHBIX;

¢ perucTpoM craryca (00bIYHO 3TO CTAaTyC TIPHHTEPA);

¢ PETHCTPOM yTpaBiieHHs (OOBIYHO HIMEeTCs B BHIY YNPaBJISHHE TPHHTEPOM).

ITopT perncrpa BhIxogHbIX AaHHBIX AJsi LPT1 — 0x378
ITopt perucrpa craryca ansg LPT1 — 0x378 + 1

Butbl 7 6 5 4 3 2 1 0
BoiBoabl | 11 10 13 15
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¢ bur 0 — ecnn ycraHoBieHa 1, o3HavaeT OMHOKY MPEBBIMIEHHSA BPEMEHH, B TEUe-
HHe KOTOPOTO MPHHTEP HAXOAUTCSA B COCTOSHUM 3aHATOCTH;

bur 1 n 2 — He Hemonp3ytoTes;

Bur 3 — eciu 0, To ommMOKa MpHHTEPa;

but 4 — ecnu 1, To mpuHTep cBa3aH ¢ [1K;
butr 5 — eciw 1, To HeT OyMard B mpuHTEpE;

* & & o o

but 6 — ecim 0, To IpHHTEp TTOATBEPKIaeT TTPHEeM CHTHasa,

¢ bur 7 — eciu 0, To IpHHTEP 3aHSAT.
Perncrp ynpapieHns yCTaHABIWBAET KaHAT B HCXOTHOE COCTOSHHE H KOOPAHHHPYET BhI-
BOJ TaHHBIX.

ITopt perucrpa ynpasiacausa g LPT1 — 0x378 + 2
‘BMTI:I | 7 | 6 | 5 | 4 | 3 | 2 K ) ‘

¢ But 0 — KpaTKOBpeMeHHOEe eIHHHYHOE 3HAYeHHe BOCTIPHHHMaeTcs Kak CTpOOH-
PYIOIIHH CHIHAT JUTA BBIBOAA OaliTa;

bur 1 — ecnw 1, To aBTOMAaTHYECKHI TTEPEBOA CTPOKH TIOCTIe BO3BPATa KapeTKH;
but 2 — ecnn 0, To MPOMCXOANT MHALMATTM3aLWS TIOPTa W MTPUHTEpa;

but 3 — ecim 1, To MpHUHTep TOAKITHOYaeTes K JIMHAH (pesknM online);

bur 4 — ecnn 1, To paspelaetcs annapaTHoe NpepbiBaHUe OT MPUHTEPA;

* & o oo o

buTet 5, 6 11 7 He HCTIOMB3YIOTCA.

KopoTko 0 nocneanoBaTtesibHOMN
yHuBepcanbHou wuHe (USB)

Ecnm ceronns mpakTHYeckd Bee TeprdepHiiHble YCTpoiicTBa MOAKIOYAIOTCS K KOM-
meloTepy vepes mocnenoatensHbii COM w napasnensHsie LPT mopTel, To B Ominkaiimee
BpeMs 9TH TIOPTHl UCYE3HYT W3 CTaHAapTHOH KoHGHUrypamn. X Hen30e:KHO BBHITECHHT
rocliefjoBaTeNlbHas yHHBepcaibHas miHa — USB (Universal Serial Bus).

KpaTkuin 0630p wmnHbl USB

[MocnenosarensHas yHuBepcanbHas 1miHa (USB) Obita pazpadorana 8 1996 romy mis
pacmmpenns apxutekTypsl PC. 1llnHa mossonsieT obecneunts Takne ocHOBHbIe TpeOOBa-
HHS KaK: BBICOKYIO CKOPOCTh MepeaayH, OMHOBPEMEHHOE MOIKITIOUeHHEe OONBINOTO KOTH-
4ecTBa YCTPOWCTB, YIOOCTBO OTiepaliHii, HAAEKHYIO CBA3b, 4 TAKXKe BO3MOKHOCTH TOps-
4ero MoAKIIOUSHHS YCTPOHCTB ¥ HU3KYIO LISHY.

USB wumeeT TOMOJOTHIO MHOTOSPYCHOH 3Be3bl, TAe B LEHTPe HaXOAWTCS TIaBHas
DBM, B cpeaHnx y3i1ax peTpaHCIaTopsl (xabbl), 8 B KOHEYHBIX TOYKAX WHIHBHIYAIbHBIC
yerpoiicta (pynrkimn). USB mozeonseT noaxmodars k miHe 1o 127 dyHkuni, u aepe-
BO MOXeT OBITh TIIYOWHOMH 10 6 YPOBHEI.

I'maBHas DBM Bcerna sBIAeTCs BeAYIICH, H BCE OOMEHBI JaHHBIMH OCYIIECTBIISIOTCS
TTO/T e HeTTOCPEACTBEHHBIM YITPaBISHHEM.
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[epenaun ocymecTBAAIOTCA B OJHOM W3 JIBYX PEKHMOB: € TIOJHBIM OBICTPOIEHCTBH-
eM — 12 Mout/c 1 HusKko# ckopocthto — 1,5 MouT/c. [lonmHoe GvicTponelicTBIe TIO3BO-
JseT TiepeaBaTh JaHHBIe B TIPHIIOKEHHSIX, paboTatoMMX ¢ WHTEeHCHBHBIMH 3BYKOBBIMH
CHTHAJIAMH WJIH CKATBIM BHJIEO, & TIepelayH ¢ HH3KOH CKOPOCTHIO TIOIEPKHBAIOT TIPH-
JIOXKEHH ¢ HeOOMBIION HHTEHCHBHOCTBIO JTaHHBIX.

MpoTokonbl Nnepegaun

Jlns nepenadn IaHHBIX OMPEAETeHbI YeThIPe THIA OOMEHA TaHHBIMH (TPaH3aKLIHH).

e H3oxpoHHbIe TpaH3aKUMK 00ECTIeUMBAIOT TEePeChIKY AaHHBIX B PeajlbHOM MacliTade
BpPEMEHH, KOTa (PHKCHPOBAHHOE KOJTMYECTBO JaHHBIX TTEpeIaeTCs 38 PABHbIE HHTEPBABI
BpeMeHH ¢ (PUKCHPOBAaHHONH CKOPOCTHEO. DTOT THI TpaH3akUMi ofecrnednBaeT cBOEBpe-
MEeHHOCTh JOCTaBKW AaHHBIX, HO MX TOYHOCTBIO He TapaHTHpYeTcs, Tak Kak HeT BpeMeH!
JUTSl TIOBTOPHOM TepeiaduH MAaKeTOB € OITHOKaMH, KOTOPBIE TIPOCTO HTHOPHPYIOTCA.

e OO0BemMHble TpaH3aKLUMK 00eCNeYHBALOT TOYHOCTh AGHHBIX, & CBOSBPEMEHHOCTh — HeT.

e TpaH3aKUWW TIpepbIBaHNs TpedHa3HadeHbl IS CBA3W C YCTPOICTBaMH, KOTOpBIe
HMEIOT YMepeHHbIe TpeOOBAHHA TI0 CKOPOCTH Tiepeayd MaHHbX. [ naBHas DBM me-
proanYecKd, Yepe3 (PUKCUPOBAHHBI® MHTEPBAIBI BPEMEHH, OMPAIlIMBaeT 3TH YCTPOii-
CTBa AJISl TOTO, YTOOBI OMIPSASINTE UMEIOTCS JIM AaHHble AJ1s Mepeaayn. B Takux yert-
pOICTBaX MOABICHHE TaHHBIX UMEET CITOHTAHHBIN XapaKkTep, HO nepeaada UX J0JKHA
OCYIIECTBIATHCS HEMEAIEHHO.

o TpaH3aKIHW yIpaBIeHHs HCTIONB3YIOTCSA T KOHPHTYPHPOBAHHS MPH TOIKTIOUSHAN
W yrnpaBieHus B mpouecce padoThl.

e Bce Tpansakunn mo USB cocTosT W3 Tpex MakeToB, KAKABIH W3 KOTOPHIX HaUMHASTCH
0 WHHIIHATHBE TIIaBHOH DBM.

o [lakeT MapKep ONMHcHIBaeT THI W HampaBlIeHWe Mepedauw, aapec yctpoiictea USB n
HOMEpP OKOHEYHOH TOYKH.

e TlaxeT maHHBIX, KOTOPBIH NEpeIaeT HCTOYHHK, €CIIH Y HETO €CTh TaHHBIE.

e Tlaxker B3aUMOAEHCTBHS MEpeAacTca Mocie yCMEemHOro npreMa AaHHBIX WIH HCTOY-
HUKOM, ©CITH Y Hero HeT JaHHBIX Ais mepedaud. [Ipn oOHapyXeHHH omMOOK MakeT
B3aMMOJAEHCTBHSA He TepenaeTcs.

Jns oOHapy)keHHs OITHOOK KaXObli maker uMmeer KOHTPoJbHbIe Tojas CRC-komos,
MO3BOJIAOLIHE OOHAPYIKHBATH BCE OAHHOYHBIC H IBOHHBIC OITHOKH.
Kagpbl

HUndopmamronHbsie cooOIIeHHs Ha IIHHE CTPYNMHAPOBaHbl B Kaapbl. Kaxmprii xkaap
HWMEeT JUTHTeNTBHOCTh | MC H COCTOWT W3 MHOYKECTBEHHBIX Tiepenay. Kaxapiii kaap HadH-
HaeTcs ¢ Tepenayn TiaBHoi DBM nakera Mapkepa Hauajla Kazapa, COAEpIKaIero HOMep
Kaapa. BHyTpH kagpa TpaH3aKLUHK MOTYT ObITH MOBTOPEHBI HECKOJIBKO Pas.

MutaHue

Kpome carHanbHON mapbl kabens USB nMeeT THAWK Niepeiayn HampsKeHHs TTHTaHHS
5 B. Yerpoiictsa, noakmodentbie kK USB, MoryT nMeTh kak coOCTBeHHBIN HCTOYHWK TTH-
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TaHHA. Tak THTATBCA HETOCPENCTBEHHO OT INHHBI. [IpW TTHTaHWH HEMOCpPeACTBEHHO OT
MMAHBI YCTPORCTBO MOkeT moTpebnaTs go 100 MA. Ecnmi aims HopMmaisHOM paboTsl yeT-
poiicTBy TpedyeTtcs Gombimii Tok (1o 500 MA), To OHO JOIKHO 3aIPOCHTH €T0 Y TIaBHOM
OBM. Ecaw rinasHas OBM omnpeznenser, 9To B HACTOAIIEe BpeMs IITHHA 3arpy’KeHa W He
MOJKET BBIAECTHTH OOJbIlIE TOKA, TO YCTPOHWCTBO HE MOXKET TEPEeKITHOYHTHCS B PEIKHM
Oonpiiero MoTpedleHNs U JOJKHO 0CTaThes B KOHPUTypalni Majloro MoTpeOIeHus..

OKOHEeYHbIe TOYKM

CaMbIM HH3KHM YPOBHEM KaXKIOTO YCTpOHCTBA ABIAETCA (PYHKIIHA, KOTOPBIX MOXKET
ObITh onHa WK Oousbie. OKOHeYHass TOUKa TMOApasyMeBaeTcss Kak BHPTYalIbHBIH MOPT
i ynpasieHus: gyHkuneid. Kaxnas okoHeuHas TOUKa MOXKET ObITh MCTOUHMKOM WIIH
TTPHEMHHKOM JTaHHBIX.

B kaxmom yctpoiicTBe mid omnepauuii KOHOUTYPUPOBaHWS W OOIIEro yrpaBiIeHHS
JOJDKHa OBITh peajln30BaHa OKOHeuHast Touka ¢ HomepoM 0. YcTpoicTBa ¢ MOJHBIM Obl-
CTpOAEHCTBHEM MOTYT HMETh 0 15 JOCTYTMHBIX OKOHEYHBIX TOYEK I HCTIOTB30BAHNA, a
C HHW3KOH CKOpPOCTBIO TONIBKO 2. BBO ¥ BBIBOAA MAHHBIX Ha ITHHE OCYIIECTBIAETCA OTHO-
cUTenbHO MaBHoH DBM, a He ycTpoiicTaa.

Hymepauus ycTpoincTts

USB noamep:kiBaeT MOAKIIOYEHHE W OTKIIOYEHHE YCTPOICTB B mpormecce padoTsl.
Hy™mepaumnst ycTpoicTB Ha IIWMHE SBISETCS MOCTOSHHBIM MPOLIECCOM, OTCISKHBAIOLINM
OMHaMWUYecKkrne U3MeHeHHs (u3udeckoi Tomonorud. IIpouenypa Hymepalnun OCyIlecTB-
asercst 0e3 BMEIIATeIbCTBA MOJIB30BATEN WIH MPHKIATHOTO MPOTPAMMHOTO obecrede-
Hud. [Iponienypa HyMepali OCyIIEeCTBIASTCA CIASIYIOIIM 00pa3om.

e Korma ycrpoiicteo mogkmodaercsa k mwHe USB, rnasHas DBM ompenenser n3mMeHe-
HHe COCTOSHHS CBOETO TTOPTa, 8 YCTPOUCTBO TIEPEXOTUT B PEIKHM (ITOAKITIOUSHO.

e T'maeHas DBM dopmupyet cirHan cOpoca Ha IIHHE, TIOCTIe Yero YCTPOHCTBO Mepexo-
IOUT B COCTOSTHHE «BKIIFOYEHO», BCE €TI0 PerucTphbl YCTaHABIMBAIOTCS B MCXOIHOE CO-
CTOSTHME W OHO OT3bIBaeTCs Ha oOpallleHHs TI0 HyJIeBOMY aapecy.

e [naBHas DBM cooOmiaeT ycTpoiicTBY YHUKaIBHBIH aipec, U OHO MepeXOANT B CO-
CTOSHHE «aIPecOBaHON.

e [naBHas DBM cumnTbiBaeT Bce KOHPHUIYpallUW YCTPOHCTBA M, MCXOAS M3 CUMTaHHOMH
WHOPOPMAITHH, KOHPHTYPHPYET BCe HMEIOIIHEcs OKOHEYHbIe TOYKH JAHHOTO YCTPO#i-
CTBa, YCTPOHCTBO TIEPEXOTUT B COCTOSTHHE «CKOH(MHTYPHPOBAHO» H CTAHOBHTCS TOTO-
BBIM JIJISl HCTIONTB30BaHMS.

Onucarenu

ITpw moakmodeHAH yCTpOiCTBa K IHHE OHO TepeaaeT riasHoil OBM cBon mapamer-
Pbl, TIO3BOJIAIOLINE MASHTHHHULMPOBATE YCTPOHCTRBO, OMPENeUTh OKOHeWHbIe TOYKH W
(hYHKUNHM U1 KaxXaoHi KoHeuHol Toukd. CyIIecTBYIOT MSTh OCHOBHBIX KaTeropHii ormnca-
Tenen.

e Onmucare/ib ycTpoiicTBa coaepKuT oluyo MHGopMaunto: HUpMa-Mpor3BOANTENb,
HOMEp H3eITHs, CEPHIHBIH HOMEP, YHCIIO TIOJNEPKHBAEMBIX KOH(PHTYpaIHi.
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e Omnucare/ip KOHPHTYPANHH COACPNKHT HHPOPMALIHIO O MOTPEOITEMONM MOIIIHOCTH
yCTpoiicTBa W KoJIndecTBe WHTep(deiicoB, TIOAAepKHBAEMBIX B 3TOH KOH(DHUTYparvH.
YerpoiicTBo MokeT WMeTh Oosiee OfHOH KOHGUTYpanH (T. €. yCTPOHCcTBO ¢ OOIb-
THM MOTPEOIEHHEM MOXKET TaKKe MOAASPKHBATh KOH(HTYPALIHIO MPH MAaJIOM Mo-
TpeOIeHHN).

o Omnucarens uATepdeiica COAEPKAT YHCIO OKOHEUHBIX TOYEK, HCTOIB3YEMbBIX B 3TOM
nHTepdeiice, a Takke Kilacc ApaiiBepa s MOAIeP:KKH yCTPOHCTRA.

e Onmucarejb KOHEYHOH TOYKH JETATH3HpyeT (PaKTHYECKHE PETHCTPBI YCTPOHCTBA.
CopepuT HHOOPMALIMIO O TIOALSPKHUBAGMBIX THTIAX MepedayuH, HarpaBlIeHHH oOMeHa
(BBOI/BBIBOZ), TpeOyeMoi Moslockl MPOMycKaHWs KaHala W WHTepBajiaX o0CIy:KHBa-
HHs1. MoxeT ObITh 0oJiee OTHOH OKOHEYHOH TOYKH B YCTPOKHCTBE, H OKOHEUHBIE TOUKH
MOTYT OBITH pa3iefieHbl MeXIY PasIuuHBIMU HHTepdelicaMH.

e CTpOKOBBIC ONHCATEJH HCTIONB3YIOTCA U TOTO, YTOOBI O0ECTIeYHTh TIOB30BATEINA
crieLInpUUecKoll WKW crielralbHOH Ui pwiokeHns nHbopmaured. OHM MOTYT ObIThH
HeoOs3aTeIbHBIMA M 3aK0ANpoBaHHBIMU B dopmaTe «Unicodey. [lepeuncnennsie Bbliiie
YeTHIPE OMHCATENS MOTYT OBITH CCHUTKON HITH HHAEGKCOM K CTPOKOBBIM OTTHCATEISAM.

Knaccbl ycTpoicTB / gpaliBepbl Knacca

OnepaunoHHble cucTeMbl TaBHOH DBM 00bIYHO MMeEroT ApaiiBepbl, KOTOpbIe TPYI-
MHPYIOT (YHKIIHH MO OOIIHM TPH3HAKAM YCTPOHCTB, Ha3blBaeMbIM KiaccaMH. Hampu-
Mep, KJIaCC MOXKET BKJIKOYATh YCTPOWCTBA XPAHEHHs, 3BYKOBBIC, CBA3H W TMOJIB30BATEb-
CKOTO WHTepdeiica, HO He OrpaHMUYMBATHCS TiepedrcieHHbIM. CChIJIKM Ha OpaliBepbl
Klacca IUIS AaHHOTO YCTPOHCTBAa MOTYT ObITh B IBYX OTACATENISX: YCTPONHCTBA U HHTEP-
deiica. Jlinst OOMBIIMHCTBA YCTPOHCTB MOKET OBITh MONOOPaH CTAHAAPTHBIN ApaiBep 1is
JaHHOTO Kjlacca, KOTOPbIH Moadep:kuBaeT OONBINIMHCTBO (GYHKUMI Wid koMaHAa. Eciu
YCTpOICTBO He MMeeT CTaHAapTHOTO ApaiBepa A JaHHOTO Kiacca. To OHO AOJDKHO To-
CTaBIATHCA BMECTE CO CTieIUHIecKHM (haiiioMm >>. inf>> WK ApaiiBEpOM AJIs €ro TOA-
JePIKKH.

KpaTtkun 0630p USB He MOXET NONHOCTBIO PaCKPbITL BCE TOHKOCTU MHTepdeinca, no3sTomy A40non-
HUTENBHO XOTENOCHb Obl OTMETWUTL, YTO MEPEAAYM C HU3KOW CKOPOCTLIO paspaboTaHbl Ana yCT-
POWCTB, KOTOPbIE B MPOLLNIOM UCMONb3OBaNn NpepbiBaHe AN CBA3n ¢ rnaBHon 3BM. B cuctemax
¢ USB aTtu ycTpoiicTBa, ecnu MMET AaHHble ANS Nepejadn, He NpepbiBaT NpoLEeccop Hemno-
cpeacTtBeHHo. A rnmasHas OBM nepuoaunueckn onpallvBaeT Kaxkaoe YCTPOWCTBO, ANA TOro Utodbl
onpeaennTb, UMEIOTCA NN Y HEro AaHHble AN nepefadn. CKopocTb onpoca MeXay YCTPONCTBOM U
rnasHon OBM 3apaeTca nNpu KOHUIyprpoBaHMn 1 obecneymBacT AOMYCTUMOE BPEMS OXUAaHUSA
oGcnyxuBaHns.

Jns 6onee noapoOHoro 3Hakometa ¢ USB oOparntecs k cnerpdurarin USB VILI,
noctymHol B Internet Ha caliTe To afpecy www . usb.org.

HDononHutenbHo o USB

ITpotokon o6mena manHbiMH 0 USB crioskeH W MHOTHE (DPHPMBI TIPOBOIAT HEOOXO-
JIWMble pa3paboTKH, K KOTOPBIM TIPHBIIEUEHO GOJTBINIOE YHCIIO CIIEHATHCTOB. B To Bpems,
KoTJia OONMBITHHCTBO (DHPM HE PACKPHIBAIOT CBOWX MOCTHKEHHH B 00macTH paboT mmo
USB, anrnuiickas komnanus FTDI (Future Technology Devices International) moctosiu-
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HO WHPOPMHpYeT O0IECTBEHHOCTh O CBOWX JOCTHIKEHHSX, B TOM dHcie W B Internet Ha
cailite www. ftdichip. com.

BoamoxxraOCTRIO TTOAKMOUeHHs Kk koMmmbtoTepy USB-ycrpoiicTs cefivac HiWkoro He
yanBuIb. [To cpaBHeHHIO ¢ TPaAMLMOHHBIMHU MIOPTaMH BBOJA-BbIBOAA KOMIbIOTepa (To-
cneporarenbHblii COM, napamnensHblii LPT) mocienopatenbHast YHHBepcaibHas [IWHA
(Universal Serial Bus) obecnieuriBaer 0osiee BBICOKYIO CKOPOCTh 0OMeHa TaHHBIMH. Mak-
cHMaJTbHas TIpomyckHas crnocooHocTs USB Bepenn 1.1 — 12 M6ut/c, Gomnee coBpemMen-
Hoii Bepenu 2.0 — 480 Mownt/c. JIi HU3KOCKOPOCTHBIX YCTPOMCTB TIpeaycMOTpeHa CKO-
pocts 1,5 MGut/c.

CoeaunHATb KOMNBIOTEP C NEpUAEPURHBIMK YCTPOMCTBaMK € nomowbid USB odeHb npocto. Pas-
PELUEHO COCTLIKOBLIBATL U PACCTLIKOBLIBATL COEAMHWUTENU, HE BLIKNIOYASA KOMMBIOTEP, NPeayCcMoT-
PEHO aBTOMATWMYECKOE pPacno3HaBaHWE YCTPOWCTBA HEMEANEHHO MOCNe ero NOAKMKYEHMsa C no-
crneAylwlLLUen yCTaHOBKON HEOBXOAUMBIX ApaliiBEpOB.

Ob6nacte mpumenHerns USB He orpaHwdeHa MyJTbTHMETHHHBIMH TIPHIOKEHHAMH.
DTOT CKOPOCTHOH, pacCUHTaHHBIN Ha O0CTy:KHBaHHE OOJBIIOTO YHCIA YCTPOHCTB WH-
Tepdelic ynobeH mis ammapaTypbl cBsizu, cOopa W XpaHeHHs MH(OpMAaLWH, KOTOPYIO
TpaguLHoHHO MoAkmovatroT K mopraM COM u LPT kommbtoTepoB. K coxkaneHuto, y
KOMTBIOTEPHBIX TONB30BATENeH BCEX CTpaH MHpa HMeeTcs OONBIIOe KOJIHYECTBO Paz-
JIUYHBIX YCTPOICTB, TpeHa3HaueHHBIX A1 paboTel ¢ KoMibtoTepoM depes COM u LPT
nopthl. 3aMeHa MHTep(elica B CYIIeCTBYIOLIEM YCTPOHCTBe AOBOJIBHO cilokHa. OINH W3
CMOCO0OB pellIeHHs] MPoOIeMbl — TIpHMEHeHHe MpeoOpazoBaTeneil pazTHYHBIX WHTEp-
deiico B USB. Ha pocchiickoM pbiHKe yke TIOABIAIOTCSA MOJA00HBIE YCTPOHCTBA Ha Oc-
HOBe MHKpocxeM aHriwiickoi kommauuu FTDI  (Future Technology Devices
International). B HacTtosiiniee BpeMs KOMTIaHHA BHIMTyCKaeT TPH MHOTOMYHKITHOHATEHBIE
mikpocxemsl: FT8UT00AX, FT8U232AM w FT8U245AM.

FT8U232AM — mnpeobpazoBarens USB B TpaIulMOHHBINH TMOCIeA0BaTSBHBIN HH-
Tepdeiic — MokHO ycTaHaBmuBaTh B USB-Momemax, mepexomgankax COM-USB, ckane-
pax ITPHX-KOJa, H3MEPHTENBHOH ammapatype — (akTHYeCKH B JIHOOBIX YCTPOHCTBAX,
paHee WCTMONB30BABIINX CPABHHTENBEHO MesieHHbie wHTepdeiickr RS-232, RS-422, RS-
485. Ona criocoOHa Tiepe/iaBaTh JaHHBIE B 00€ CTOPOHBI co ckopocThto 1o 2000 xowuT/c,
MprUYeM TONB30BaTENO He TpedyeTcs HHKaKWX 3HaHWi 00 ycrpoiictBe u pabote USB.
TTocraensemble kommanned FTDI nporpamMMusle apaiiBepsl cO34at0T BMEYATICHHE, YTO
oOMeH uaet depes oObraHBIH COM-TTOpTOM.

OpHako npoTokon obmeHa AaHHbIMU No USB crnoxeH, 1 peanusoBaTb €ro 40 HeAaBHEro BPeEMEH
ObINO He NoA cUMy He TONbKO paaunonibuTensam, HO U MHOrMM cneuyanuctam. CerogHs, ycraHo-
BMB B paspabaTbiBaemom npubope mukpocxemy FT8U232AM unu FT8U245AM, moxHO npeobpa-

3oBaTb USB B "BMpTyanbHbIA" nocrnefoBaTenbHbIA MU NapannenbHbid NopT, 06MeH AaHHbIMU C
KOTOPbIM BEAYT NPUBLIYHBIMU XOPOLLO U3BECTHLIMU METOAAMM.

VYHUBepcaibHas TocieoBaTeNbHas MIWHa TipelHa3HadeHa s MOAKIOYeHHs Ha BbI-
COKHX CKOpOCTAX TepH(epHitHBIX YCTPOHCTB K KOMITbIOTepy. KomndecTBO YCTpOHCTB,
OOHOBPEMEHHO COCAMHCHHDBIX YEPE3 IIHHY AAHHBIX, MOXKET NOCTHTIATH 127.

USB pafotaer mo mpHHITHIY BPEMEHHOTO pasfiefieHns MakeToB. MHHIHATOpOM Kax-
JOTO ceaHca CBSI3M MOXeT OBITh TOJBKO KOMIBOTep. J[iMHa Kabems TpH BRICOKOCKOPO-
CTHOM pe&XKHMe He IOJDKHA TIPEBBIIaTh 5 MEeTPOB, Ha HH3KOH CKOPOCTH — 3 MeTpoB. ITO
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OTpaHWYeHHe OTCEeKaeT BCe TIOMBITKH OCYIIECTBHTBH TPOBOIHYIO CBA3b MEXKAY IBYMSA
KOMMbBIOTEpaMH Ha OOJTBIIeM PacCTOSHHH.

Jls MoaKIItoUeHUsT YCTPOKMCTB MTPUMEHSIETCS] YeThIpeXsKMIbHBIN Kabesb: ABa TPOBO-
Jla — THTaHne +5 B # «3emuts»; aBa ApYrux — CHTHaNBHBIE. Biig curaama NRZI (Non
Return to Zero Invert to ones). O0bvHO Kabenb 3aMHINEH SKPAHHPYIOMIEH OTIeTKONW |
(heppUTOBBIMH KOBLAMH AJS PHUIIBTPALIMH BHICOKOYACTOTHBIX MOMEX.

®dupma FTDI npeanaraer B cBoeil nnHelike mpoaykros aas USB mHorodyHKIHO-
HanbHyI0 MEKpocxemy FT8U100AX, Ha Gaze koTopoit MO:kHO pa3padoTarTs KOHIIEHTPa-
Top. DTa MHUKpocxeMa Mo3BofisgeT NoakmounTh K USB-muHe ao 7 yctpoiicTs. Takke B
FT8U100AX wHTerprpoBaHbl WHTepdelcHble O0KH KilaBuatypbl W Mbii (PS/2), RS-
232, IrDA SIR, IrDA CIR.

[TonpobGHbie cxeMbl U peKOMEHOALNHN TIO0 3TOMY BOMpOCY MOXHO Halith B Application
Notes, BbLTOKeHHBIX Ha caiite FTDI B dhopmare PDF.

[Mporpammuoe obecneuerne ams FT8UI00AX Taxke MOXKHO CBOOOJHO CKadaTh C
odwmaneroro caita FTDI www. ftdichip. com. Ha caiiTe mocTosHHO TOABIAIOTCS 00-
HOBJIEHHbIE BEPCHH JpaiBepoB. Bo3MOXKHO, B CKOPOM BPEMEHH TMOSABHTCA aHAJIOTHYHBIN
KpHCTaI, HO yike coBMecTumbiii ¢ USB 2.0.

Mukpocxema TTPOU3BOANTCS B eAMHCTBeHHOM THITe Kopryca 100-PQFP u paGotaer B
KOMMEpPUYECKOM TemMTiepaTypHoM aramazone — ot 0 mo +70 °C.

Kpome FT8U100AX xommanwst FTDI npegnaraer mukpocxemsr FT8§U232AM(BM) u
FT8U245AM(BM). Tleprasg Mukpocxema pealin3yeT KOHBepTep Mocaed0BaTeIbHOTO WH-
Tepdeiica RS-232 8 USB, BTopas — Gydep FIFO, moszponstommii coznaBath yCTpoicTBa
Ha 6aze MPOH3BOIBHOTO MHUKPOKOHTpOJITEpa ¢ noaaepxkoi USB.

B Hammeii crpade Taroke TipoBoasTes paspaboTku o npuMmeHernto USB. OmHum w3
TaKWX pa3paboTYNKOB sBaseTcss MHCTUTYT paanoTexXHWKH B T. ExkatepnHOypre, KOTOpPbIi
myOIrKyeT OOJIBIIOe KOJHYEeCTBO WH(OPMAIIMH O CBOHWX paborax B Internet Ha caiite
www.lnstitute-rt.ru/usb/.

Wndopmamito ans  pagdonoOHTeneldl MOXKHO TIONydHTh B Internet Ha caiite
www.kirov.ru/~radnalr/.



