
 

SCSI interfeisTan mierTebul TiToeul mowyobi-

lobas, maT Soris Host-kontrolers, eniWeba saindenfi-

kacio nomeri _ SCSI ID. ramdenadac personalur kompiu-

terSi Cveulebriv SesaZlebelia oTxi Host-kontrole-

ris dayeneba, xolo TiToeul Host-kontrolerTan _ 15 

periferiuli mowyobilobis SeerTeba, mowyobilobebis 

saerTo raodenoba SeiZleba aRwevdes 60-s. orarxiani 

Host-kontrolerebis gamoyenebis SemTxvevaSi SesaZlebe-

lia mowyobilobebis maqsimaluri raodenobis gaormage-

bac. 
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Tavi 4 

periferiuli mowyobilobebis 

universaluri daniSnulebis interfeisebi 
 

4.1. interfeisi SCSI 
 

SCSI (Small Computer System Interface) _ mcire kompiute-
ruli sistemebis interfeisi warmoadgens universalur 

interfeiss periferiuli mowyobilobebisaTvis da ume-

tesad gamoiyeneba maRali warmadobis mqone personalur 

kompiuterebSi, mag. qselur serverebSi. 

SCSI interfeisis ZiriTad daniSnulebas warmoad-

gens maRali swrafqmedebis mqone vinCesterebis kompiu-

terTan dakavSireba, Tumca masTan SesaZlebelia sxva 

tipis periferiuli mowyobilobebis, mag. CD da sxva 

tipis diskuri mowyobilobebis, printerebis, skanerebis 

da a.S. SeerTebac. 

SCSI warmoadgens sistemur saltes, igi uzrun-

velyofs 8 an 16 mowyobilobis mxardaWeras. erT-erTi 

mowyobilobaa Host-kontroleri, romelic SCSI saltes 

akavSirebs kompiuteris sistemur saltesTan. Host-kon-
troleri SeiZleba CaSenebuli iyos procesorul pla-

taSi, an realizebul iqnas calke plata-kontroleris 

saxiT. nax. 4.1-ze warmodgenilia Adaptec firmis SCSI-
kontroleri _ AHA-154x.  Host-kontroleri urTierT-

qmedebs ara Tavad periferiul mowyobilobebTan, ara-

med maTSi CaSenebul kontrolerebTan (target controller). 

 
nax. 4.1. SCSI-kontroleri AHA-154x 

 
SCSI interfeisisaTvis yvela SCSI-kontroleri 

TanabarZalovania. monacemebis gacvlis iniciatori Se-

iZleba iyos rogorc Host-kontroleri, aseve perife-

riul mowyobilobaSi CaSenebuli target-kontroleric. 

SCSI salteze monacemTa gacvlis erTze meti iniciato-

ri-kontroleris arseboba ganapirobebs erT salteze 

CarTuli kompiuterebis mier periferiuli mowyobilo-

bebis erTdrouli gamoyenebis SesaZleblobas, rac Se-

uZlebelia standartuli АТА/АТАPI interfeisis gamo-

yenebis SemTxvevaSi.  



SCSI warmoadgens universalur da efeqtur inter-

feiss. maRali swrafqmedeba, monacemTa gacvlis ramde-

nime iniciatori-kontroleris arseboba, kompiuterebis 

mier diskuri mowyobilobebebis erTdrouli gamoyene-

bis SesaZlebloba ganapirobebs SCSI-interfeisis mniS-

vnelovan upiratesobas АТА/АТАPI  interfeisTan Sedare-

biT, rac gansakuTrebiT naTlad vlindeba monacemTa Se-

naxvis mZlavr sistemebSi, diskuri mowyobilobebis, ro-

gorc qseluri damagroveblebis gamoyenebisas, mraval-

amocanian operaciul sistemebSi da videosTan muSaobis 

dros. Tumca SCSI-interfeisis aparaturuli realizacia 

sakmaod ZviradRirebulia. 

 

SCSI standartebi 
 

1. SCSI-1 standarti. damuSavda 1986 wels. warmoad-

gens SCSI saltis pirvel realizacias. damaxasiaTebeli 

niSnebia: 

• paraleluri 8-Tanriga salte; 

• asinqronuli da sinqronuli muSaobis reJimebi 5 

mghc sixSireze; 

• monacemTa gadacemis siswrafe asinqronul reJimSi 

Seadgens 4 mbaiti/wm, xolo sinqronul reJimSi _ 5 

mbaiti/wm; 

• daubalansebeli gadacema erTi gamtariT; 

• pasiuri damabolovebeli datvirTva; 

• araaucilebeli luwobaze kontroli.  

kavSirisaTvis gamoiyeneba 50-kontaqtiani Centronix 
tipis gasarTi (nax. 4.2). 
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nax. 4.2. 50-kontaqtiani Centronix tipis gasarTi 

 

2. SCSI-2 standarti. damuSavda 1994 wels. warmo-

adgens SCSI-1 standartis gaumjobesebul variants. SCSI-1 
da SCSI-2 standartebi SeTavsebadia, Tumca SCSI-2 stan-
dartis damatebiTi SesaZleblobebi SCSI-1 doneze ar 

realizdeba. SCSI-2 standartiT gaTvaliswinebulia da-

matebiTi (araaucilebeli) SesaZleblobebi: 

• monacemTa swrafi (Fast) gadacemis meTodi 10 mghc 

sixSiriT; 

• SCSI saltis gafarToeba (Wide) 16 Tanrigamde; 

• brZanebebis rigiToba; 

• sakabelo gasarTebis gamoyeneba kontaqtebs Soris 

Semcirebuli dacilebebiT; 

• kavSiris xazis aqtiuri datvirTva. 

8-Tanrigiani SCSI salte iyenebs 50-kontaqtian A-
tipis kabels D tipis gasarTiT kontaqtebis SemWidro-

vebuli ganlagebiT (nax. 4.3). gafarToebuli (Wide) SCSI 
saltis SemTxvevaSi A-tipis kabelTan erTad damatebiT 

gamoiyeneba B-tipis kabeli.  

 
nax. 4.3. D tipis gasarTi kontaqtebis SemWidrovebuli 

ganlagebiT 
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Fast SCSI mowyobilobebs Soris monacemTa gadacema 

xdeba gaormagebuli sixSiriT. standartuli 8-Tanriga 

saltis SemTxvevaSi is Seadgens 10 mbaiti/wm, xolo 16-

Tanriga saltis SemTxvevaSi  (Fast/Wide SCSI) _ 20 mba-

iti/wm. 

gasarTebis gamoyeneba kontaqtebis SemWidrovebu-

li ganlagebiT ufro kompaqturi kabelebis damzadebis 

saSualebas iZleva. 

  SCSI-1 standartis mixedviT SesaZlebelia kon-

troleridan mowyobilobaze mxolod erTi brZanebis 

miwodeba. SCSI-2 standarti saSualebas iZleva mowyobi-

lobaze moxdes 256 brZanebis miwodeba. brZanebebi dag-

rovdebian mowyobilobaSi, Sesruldebian da mxolod 

amis Semdeg miewodeba kontrolers pasuxi. mimReb mow-

yobilobas SeuZlia Secvalos miRebuli brZanebebis 

Sesrulebis rigiToba, rac gansakuTrebiT efeqturia 

iseT mravalamocanian operaciul sistemebSi muSaobis 

dros, rogorebicaa Windows 98/2000/Me/Xp. 
SCSI-1 standartis safuZvels warmoadgenda brZa-

nebaTa sistema, romelic damuSavebul iqna vinCestere-

bisaTvis. SCSI-2 standartSi koreqtirebulia Zveli da 

damatebulia rigi axali brZanebebisa, romlebic gaTva-

liswinebulia CD, optikuri, moxsnadi myari diskuri 

mowyobilobebisaTvis, skanerebisTvis da a.S.  

SCSI saltis saimedo funqcionirebisaTvis auci-

lebelia damabolovebel datvirTvasTan dakavSirebuli 

sakmaod mkacri moTxovnebis dacva. SCSI-1 standartiT 

gaTvaliswinebuli pasiuri datvirTva 132 omi winaRo-

biT ar aris sakmarisi maRal sixSireebze muSaobis 

dros monacemTa sinqronuli gadacemisas. uxarisxo 

pasiuri damabolovebeli datvirTva SeiZleba gaxdes 

signalis arekvlis, da aqedan gamomdinare, monacemebis 

damaxinjebis mizezi. SCSI-2 standartiT ganisazRvreba 

aqtiuri (Zabvis mastabilizebeli) damabolovebeli dat-

virTva, rac zrdis monacemTa gadacemis saimedoobas. 

nax. 4.4-ze warmodgenilia SCSI mowyobilobebis jaWvi. 

terminatorebi erTdeba pirvel da bolo mowyobilo-

bebTan. 
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nax. 4.4. SCSI mowyobilobebis jaWvi 

 

unda aRvniSnoT, rom SCSI-2 standartiT gaTvalis-

winebeli damatebebi araaucilebelia, amitom, magali-

Tad, Tanamedrove Fast SCSI vinCesteris Cveulebriv Zi-

riTad kontrolerTan SeerTebis SemTxvevaSi vinCes-

teri imuSavebs, oRond monacemTa gadacema moxdeba Cve-

ulebrivi, dabali siCqariT.  

vinCesteri 

DVD-damagrovebeli ZIP-damagrovebeli

CD-RECORDABLE 
damagrovebeli 

erTdeba 

terminatori 

erTdeba 

terminatori
CD-ROM 
damagrovebeli 
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3. SCSI-3 standarti. damatebulia Semdegi SesaZ-

leblobebi: 

• Ultra-2 (Fast-40) SCSI; 
• Ultra-3 (Fast-80DT) SCSI; 
• Ultra-4 (Fast-160DT) SCSI; 
• Ultra-5 (Fast-320DT) SCSI; 
• dabali Zabvis diferencialuri signalebis (Low Vol-

tage Differential - LVD) gamoyeneba. 

SCSI-3 standartiT gaTvaliswinebulia erTiani 68-

kontaqtiani P-tipis kabeli D-tipis gasarTiT (nax. 4.5). 

 
nax. 4.5. 68-kontaqtiani D-tipis gasarTi 

 

damagroveblebis masivebSi agreTve gamoiyeneba 80-

kontaqtiani gasarTi, romelic uzrunvelyofs mowyobi-

lobebis `cxeli~ (kompiuteris gamorTvis gareSe) Seer-

Tebis SesaZleblobas (nax. 4.6) 

 

 
nax. 4.6. 80-kontaqtiani gasarTi 

 

 

cxrilSi 4.1. warmodgenilia 68-kontaqtiani gasar-

Tis kontaqtebis daniSnulebebi. 
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cxrili 4.1 

68-kontaqtiani gasarTis kontaqtebi 

kontaqti signali daniSnuleba

17 TERMPWR kveba 

18 TERMPWR kveba 

35 _DB12 monacemebi, biti 12 

36 _DB13 monacemebi, biti 13 

37 _DB14 monacemebi, biti 14 

38 _DB15 monacemebi, biti 15 

39 _DB (P1) monacemebi (luwobaze kontrolis bi-

ti 1) 

40 _DB0 monacemebi, biti 0 

41 _DB1 monacemebi, biti 1 

42 _DB2 monacemebi, biti 2 

43 _DB3 monacemebi, biti 3 

44 _DB4 monacemebi, biti 4 

45 _DB5 monacemebi, biti 5 

46 _DB6 monacemebi, biti 6 

47 _DB7 monacemebi, biti 7 

48 _DB (P0) monacemebi (luwobaze kontrolis bi-

ti 0) 

51 TERMPWR kveba 

52 TERMPWR kveba 

55 _ATN yuradReba. (signali miuTiTebs Se-

ferxebaze monacemebis gadacemis 

dros) 

57 _BSY salte dakavebulia 

58 _ACK monacemebis miRebis dasturi 

59 _RST Camogdeba 

60 _MSG Setyobineba 

61 _SEL amorCeva 

62 _C/D brZaneba/monacemi 

63 _REQ monacemebis moTxovna 
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kontaqti signali daniSnuleba 

64 _I/O Seyvana/famoyvana 

65 DB8 monacemebi, biti 8 

66 DB9 monacemebi, biti 9 

67 DB10 monacemebi, biti 10 

68 DB11 monacemebi, biti 11 

1-16, 20-34, 49, 50, 54, 56 kontaqtebi damiwebulia; 

19, 53 kontaqtebi ar gamoiyeneba; 

_ miuTiTebs signalis uaryofiT aqtiur doneze. 

 

saltis swrafqmedeba ganisazRvreba sataqto six-

SiriT (mghc), da saltis TanrigianobiT.  

magaliTad, 8-Tanriga saltis SemTxvevaSi erT-

droulad xdeba monacemTa 1 baitis gadacema. 40 mghc 

sixSireze muSaobis dros (Ultra-2 (Fast-40) SCSI) monacemTa 

gadacemis siCqare udris 40 mbaiti/wm, xolo farTo 

(Wide) 16-Tanrigiani saltis gamoyenebis SemTxvevaSi _ 80 

mbaiti/wm.  Ultra-3 (Fast-80DT) SCSI _ Ultra-5 (Fast-320DT) SCSI 
standartebiT gaTvaliswinebulia erT taqtze mona-

cemTa orjeradi gadacema da mxolod farTo (Wide) 16-
Tanrigiani saltis gamoyeneba. amitom 40 mghc sixSireze 

muSaobisas Ultra-3 (Fast-80DT) SCSI salteze miiRweva mona-

cemTa gadacemis 160 mbaiti/wm siCqare.  

 

erTgamtariani da diferencialuri SCSI salteebi 

 

 standartuli SCSI salte warmoadgens erTgam-

tarian (SE – Single-ended) saltes. SE teqnologia sakmaod 

iafia, Tumca warmoqmnis warmadobisa da dabrkolebebis 

problemas. erTgamtarian saltes zogjer aradabalan-

sebul saltesac uwodeben. yoveli signali vrceldeba 

ori gamtariT, romlebic, rogorc wesi, gadagrexilia 

dabrkolebebis Sesamcireblad. erT gamtars miewodeba 

realuri Zabva, xolo meore _ damiwebulia (rogorc 

wesi, yvela signalisaTvis gamoiyeneba saerTo damiweba). 

aradabalansebuli salte gamoirCeva dabali dabrkole-

bamedegobiT, amitom kabelis maqsimaluri sigrZe SeiZ-

leba iyos mxolod 6 metri Cveulebriv sinqronul da 

asinqronul reJimebSi da 3 metri Fast reJimSi muSaobis 
dros. 
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 diferencialur SCSI salteSi TiToeuli signa-

lisaTvis gamoiyeneba kavSiris orgamtariani xazi. pir-

veli gamtariT, iseve, rogorc erTgamtariani saltis 

SemTxvevaSi, gadaicema pirdapiri signali, xolo meore 

gamtariT _ signalis inversiuli mniSvneloba. mimReb 

mowyobilobas miewodeba am ori signalis sxvaoba. mona-

cemebis gadacemis diferencialuri meTodis gamoyeneba 

zrdis saltis dabrkolebamedegobas da saltis sigrZis 

25 m-mde gazrdis saSualebas iZleva. nax. 4.7-ze warmod-

genilia dabalansebuli (diferencialuri) da aradaba-

lansebuli (erTgamtariani) salteebi. 

 

 
 

nax. 4.7 diferencialuri da erTgamtariani salteebi 

 

_ signali

+ signali
dabalansebuli

aradabalansebuli
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Ultra-2 (Fast-40) SCSI 
 gaaCnia Semdegi damatebiTi Taviseburebebi: 

• siCqare Ultra-2 (Fast-40) – 40 mbaiti/wm 8-bitiani mona-
cemTa saltis SemTxvevaSi an 80 mbaiti/wm 16-bitiani 

monacemTa saltis SemTxvevaSi; 

• dabali Zabvis diferencialuri signalebis (LVD) ga-

moyeneba. 

erT kabelTan SesaZlebelia rogorc SE, aseve 

LVD periferiuli mowyobilobebis SeerTeba, Tumca er-

Ti SE mowyobilobis SeerTebis SemTxvevaSic ki mTli-

anad interfeisi imuSavebs SE da Fast-20 reJimSi. 
amave standartiT ganisazRvreba 80-kontaqtiani 

SCA-2 (Single Connector Attachment) gasarTi diskuri mowyo-

bilobebis operatiuli SecvlisaTvis da 68-gamtariani 

kabeli gamtarebis ufro mWidro ganlagebiT (Very High 
Density Connector – VHDC), romlis geometriuli zomebi 

bevrad naklebia tradiciul  SCSI kabelebTan Sedare-

biT. 

 

Ultra-3 (Fast-80DT) SCSI 
 damatebiTi Taviseburebebia: 

• DT (Double Transition) sinqronizacia; 
• kontroli CRC (Cyclic Redundancy Check) kodebiT; 
• Sezusteba siCqaris mixedviT; 

• paketebis gamoyeneba; 

• QAS (Quick Arbitrate and Select) Tviseba. 

mocemul standartSi gamoyenebuli sinqronizacia 

saSualebas iZleva monacemebi gadaices REQ/ACK sig-
nalis orive frontze, rac 40 mghc sixSiris mqone 16-

Tanrigiani saltis SemTxvevaSi monacemebis 160 mba-

iti/wm siCqariT gadacemis saSualebas iZleva. 
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CRC kodebis saSualebiT xdeba Secdomebis aRmo-

Cena salteze monacemebis gadacemis dros. SCSI saltis  

adrindel standartebSi am mizniT gamoiyeneboda luwo-

baze kontroli. sistemebSi monacemTa swrafi gadacemiT 
CRC kodebis gamoyeneba bevrad efeqturia luwobaze 

kontrolTan SedarebiT. 

Sezusteba siCqaris mixedviT gulisxmobs yvela 

mowyobilobisaTvis gadacemis maqsimaluri SesaZlebeli 

siCqaris dadgenas. am mizniT salteze winaswar srul-

deba testuri gadacemebi da Secdomebis raodenobis 

Sefaseba. mxolod amis Semdeg iwyeba monacemebis gada-

cema TiToeuli mowyobilobisaTvis maqsimaluri SesaZ-

lebeli siswrafiT. 

tradiciul paralelur salteebSi monacemTa ga-

dacemisTvis gamoiyeneba ramdenime faza: brZaneba, Set-

yobineba, mdgomareoba da monacemebi. paketuri gadace-

misas mTeli es informacia erTiandeba paketSi da gada-

ecema Sesabamis mowyobilobas. 

QAS Tviseba saSualebas iZleva Semcirdes kon-

fliqturi situaciebis gadawyvetis dro saltis gaTa-

visuflebis drois SemcirebiT. 

 

Ultra-4 (Fast-160DT) SCSI 
 damatebulia rigi axali funqciebisa: 

• gazrdili swrafqmedeba _ 320 mbaiti/wm. gadaicema 16-

bitiani monacemebi 80 mghc sixSiriT da orgadas-

vliani sinqronizaciiT (DT). 
• monacemTa wakiTxva/Cawera nakadur reJimSi. Cveuleb-

riv SemTxvevaSi monacemTa yovel paketTan erTad ga-

daicema samomsaxureo (protokoluri) signalebi. 

nakadur reJimSi mowyobiloba monacemTa ramdenime 
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paketis Semdeg gascems erT pakets, romelSic miTi-

Tebulia paketuri monacemebis rigiToba. amis Sede-

gad ki mniSvnelovnad mcirdeba samomsaxureo signa-

lebis raodenoba. 

 
Ultra-5 (Fast-320DT) SCSI  

amJamad damuSavebis stadiaSia. cnobilia mxolod 

misi siCqare _ 640 mbaiti/wm. 

cxrilSi 4.2 warmodgenilia sxvadasxva SCSI stan-
dartebis parametrebi. 

 

cxrili 4.2 

SCSI standartebis parametrebi 
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kabelis 

tipi 

SCSI-1 Async 5  8 4 7 A (50-kont.) 
SCSI-1 Fast-5 5  8 5 7 A (50-kont.) 
SCSI-2 Fast-5/Wide 5  16 10 15 P (68-kont.) 
SCSI-2 Fast-10 10  8 10 7 A (50-kont.) 
SCSI-2 Fast-10/Wide 10    16 20 15 P (68-kont.) 
SCSI-3 Fast-20 20    8 20 7 A (50-kont.) 
SCSI-3 Fast-20/Wide 20    16 40 7 P (68-kont.) 
SCSI-3 Fast-40 40    8 40 7 A (50-kont.) 
SCSI-3 Fast-40/Wide 40    16 80 15 P (68-kont.) 
SCSI-3 Fast-80/DT 40    16 160 15 P (68-kont.) 
SCSI-3 Fast-160/DT 80    16 320 15 P (68-kont.) 
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Fiber Channel SCSI 
 

 Fiber Channel SCSI standarti warmoadgens mimdev-

robiTi interfeisis specifikacias, romelic iyenebs op-

tikur-boWkovani kabelis fizikur da protokolur ma-

xasiaTeblebs da SCSI brZanebaTa sistemas. ramdenime 

kilometri sigrZis optikurboWkovani an koaqsialuri 

kabeliT monacemebis gadacemis siswrafe aRwevs 200-400 

mbaiti/wm.  
Fiber Channel teqnologia gankuTvnilia erTmaneTi-

sagan ramdenime kilometriT dacilebuli komponentebis 

dakavSirebisaTvis. igi iTvleba erT-erT optimalur va-

riantad kavSiris gamoyofili xazebis SeqmnisaTvis 

monacemTa Senaxvis sistemiT (SAN – storage area network), 
monacemTa Senaxvis qselur mowyobilobebSi (NAS) da 
serveruli klasterebisaTvis. 

200 mbaiti/wm swrafqmedebis Fiber Channel SCSI ver-
siaSi gamoiyeneba GBIC (gigabit interface connector) gasarTi 

(nax. 4.8), xolo 400 mbaiti/wm swrafqmedebis SemTxvevaSi 

_ moxsnadi gasarTi SFP (small form factor pluggable) opti-
kuri-boWkovani kabelisaTvis (nax. 4.9) da maRalsiCqa-

riani mimdevrobiTi monacemebis gasarTi HSSDC (high-
speed serial data connector) spilenZis kabelisaTvis (nax. 4.10).   



 
nax. 4.8 GBIC gasarTi 

 
nax. 4.9. SFP gasarTi optikuri-boWkovani kabelisaTvis 
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nax. 4.10 HSSDC gasarTi spilenZis kabelisaTvis 

 
Fiber Channel specifikacia ki ar cvlis, aramed av-

sebs Ultra 160 da Ultra 320 specifikaciebs, romlebic damu-

Savebulia serverTan mowyobilobebis uSualo SeerTe-

bisTvis. 

 
iSCSI 
 interfeisi iSCSI warmoadgens SCSI specifikaciis 
bolo variants da aerTianebs SCSI damagroveblebis 

efeqturobas Ethernet qselis SesaZleblobebTan. siste-

mebs Soris monacemebis gadasacemad gamoiyeneba Ethernet, 
amitom  iSCSI sacavi SeiZleba ganTavsebul iqnas nebis-

mier sistemaSi, romelic dakavSirebulia Ethernet-Tan. 

amasTan erTad SesaZlebelia Internet-Tan kavSiric. in-

terfeisi iSCSI uzrunvelyofs erTmaneTisagan aseulo-

biT kilometriT dacilebuli kompiuterebis monaceme-

bis usafrTxoebas. 

 interfeisi iSCSI droTa ganmavlobaSi Secvlis 

Fiber Channel interfeiss. rogorc iSCSI, aseve Fiber Channel 
platebs gaaCniaT optikur-boWkovani da spilenZis kabe-

lebis mxardaWera, rac ganapirobebs maT SeTavsebado-

bas ukve moqmed Ethernet qselebTan.   
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4.2. salte IEEE-1394 (i.Link) FireWire 
 
 FireWire saltis pirveli standarti _ IEEE-1394a 
gamoqveynda 1995 wels. FireWire salte warmoadgens mim-

devrobiT Seyvana-gamoyvanis interfeiss. mis ZiriTad 

upiratesobas warmoadgens maRali swrafqmedeba.  

FireWire saltis IEEE-1394a versia uzrunvelyofs 

monacemTa gadacemas 100, 200 da 400 mbiti/wm (Sesaba-

misad 12.5, 25, 50 mbaiti/wm) siCqariT. aseTi maRali 

swrafqmedeba miiRweva monacemebis paketuri reJimis ga-

moyenebiT, Tumca SesaZlebelia PCI saltis analo-

giurad `misamarTi-dasturi~ reJimSi muSaobac. axali, 

1394b versiis swrafqmedeba, rogorc varaudoben, Tav-

dapirvelad iqneba 1600 mbiti/wm, xolo SemdgomSi miaR-

wevs 3200 mbiti/wm. swrafqmedebis gazrda miiRweva minisa 

da plastikuri optikur-boWkovani kabelebis gamoyene-

biT.  

FireWire salteze, iseve rogorc SCSI salteze, ne-

badarTulia ramdenime mowyobilobis sxvadasxva siCqa-

riT erTdrouli muSaobis SesaZlebloba. FireWire sal-

tes gaaCnia Plug&Play reJimis mxardaWera da mowyobilo-

bebis `cxeli~ SeerTebis SesaZlebloba.  

 IEEE-1394 adapterTan SesaZlebelia 63 mowyobilo-

bis mierTeba. daSvebulia ganStoebadi jaWvuri topo-

logiis realizaciac. am SemTxvevaSi adapters SeiZleba 

jaWvurad miuerTdes 63 kvanZi, xolo TiToeul kvanZTan 

SesaZlebelia 16 mowyobilobis SeerTeba. koncentrato-

rebis gamoyeneba aucilebeli ar aris, Tumca rekomen-

direbulia iseTi mowyobilobebisaTvis, romelTa mox-

sna da mierTeba gaTvaliswinebulia kompiuteris muSa-

obis procesSi.  
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IEEE-1394a saltis kabeli Sedgeba eqvsi gamtari-

sagan. erTi wyvili gamtariT gadaicema monacemebi, mere 

wyviliT _ sinqronizacia, xolo mesame wyviliT _ kveba.   

nax. 4.11-ze warmodgenilia IEEE-1394a saltis ga-

sarTebi. 

 

 

 

cifrul 
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gamoyenebuli  

4-kontaqtiani 

kabeli IEEE-1394  

6-kontaqtiani 

standartuli 

kabeli IEEE-1394 
6-kontaqtiani 

IEEE-1394 porti 

 
nax. 4.11 IEEE-1394 saltis gasarTebi 

 

 1394b standartSi damatebulia rigi siaxleebisa, 

rac monacemTa gadacemis kidev ufro maRali swrafqme-

debis miRwevis saSualebas iZleva. 

• TviTaRdgenadi konturebi. 1394b mowyobilobebis ara-

swori SeerTebis SemTxvevaSi, rac ganapirobebs aras-

wori logikuri jaWvis miRebas, interfeisi asru-

lebs avtomatur koreqcias. 1394a mowyobilobebis 

araswori SeerTeba SeuZlebels qmnis mTlianad sal-

tis muSaobas. 

• optikur-boWkovani da standartuli 1394a da 1394b 
spilenZis kabelebis mxardaWera. 
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Tanamedrove operaciuli sistemebi _ Windows 
NT/2000/XP uzrunvelyofen IEEE-1394 saltis programul 

mxadaWeras. amJamad ukve iwarmoeba sistemuri platebic, 

romlebzedac IEEE-1394 saltis mxardaWerisaTvis yen-

deba damatebiTi mikrosqema (sistemuri platis mikro-

sqemebis TiTqmis arc erT standartul krebuls ar 

gaaCnia IEEE-1394 saltis mxardaWera). am SemTxvevaSi Se-

erTeba xorcieldeba gamoyofili IEEE-1394 interfeisis 
saSualebiT. Tumca aseTi platebis raodenoba sakmaod 

mcirea maTi maRali Rirebulebis gamo. Cveulebriv 

iyeneben PCI standartis specialur IEEE-1394 adapterebs. 
FireWire salte ganixileba, rogorc SCSI saltis 

alternativa. Tumca misi struqtura ufro martivia  

SCSI saltesTan SedarebiT. FireWire salte ZiriTadad ga-

moiyeneba cifruli videomowyobilobebis (kamerebi, vi-

deomagnitofonebi da a.S) kompiuterTan SesaerTeblad. 

Tumca misi saSualebiT kompiuterTan SeiZleba Seer-

Tdes diskuri (vinCesteri, CD-, DVD da a.S) da sxva 

swrafi periferiuli mowyobilobebi.   

IEEE-1394 interfeisis maRali Rirebuleba da is 

garemoeba, rom yvela Tanamedrove sistemur platas 

ukve gaaCnia USB portebi, mkveTrad zRudavs FireWire 
saltis gavrcelebas, Tumca Tavisi maRali SesaZleb-

lobebidan gamomdinare, FireWire warmoadgens erT-erT 

perspeqtiul teqnologias kompiuterTan sayofacxov-

rebo eleqtronikis dakavSirebisaTvis. 

• signalebs Soris konfliqtebis gadawyvetis gaumjo-

besebuli sqema, rac swrafqmedebis da kabelis sig-

rZis gazrdis saSualebas iZleva. 

arsebobs 1394b standartis ori versia: 
• beta-versia; 

• orstandartiani versia. 

beta-versiis gasarTebi gamoiyeneba mxolod 1394b 
standartis mowyobilobebisaTvis, xolo orstandar-

tiani versia uzrunvelyofs rogorc 1394a, aseve 1394b 
mowyobilobebis SeerTebis SesaZleblobas.  

nax. 4.12-ze warmodgenilia kabelebis sxvadasxva 

tipebi 

 

 

nax. 4.12. IEEE-1394 kabelebis tipebi 

beta-versiis gasarTi 

(farTo kilo) 

9-kontaqtiani9-kontaqtiani

universaluri gasarTi 

(viwro kilo) 
4-kontaqtiani

9-kontaqtiani

6-kontaqtiani
9-kontaqtiani
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4.3. infrawiTeli interfeisi IrDA 
 

infrawiTeli diapazonis gamomsxiveblebisa da 

mimRebebis gamoyeneba ramdenime metriT daSorebuli 

mowyobilobebis wyvilis gamtarebis gareSe dakavSire-

bis saSualebas iZleva. infrawiTeli kavSiri _ IR (Infra 
Red) Connection _ usafrTxoa janmrTelobisaTvis, ar qmnis 

dabrkolebebs radiosixSirul diapazonSi da 

uzrunvelyofs informaciis gadacemis konfidencialu-

robas. infrawiTeli sxivi ar gadis kedelSi, amitom mi-

Rebis zona SezRudulia mcire, advilad kontrolire-

badi sivrciT. infrawiTeli kavSiri agreTve mosaxer-

xebelia portatiuli kompiuteris stacionarul kompiu-

terTan dasakavSireblad. infrawiTeli interfeisi gaaC-

niaT zogierTi modelis printerebs, rig mciregaba-

ritian mowyobilobebs, rogorebicaa: jibis kompiute-

rebi (PDA), mobiluri telefonebi, cifruli fotokame-

rebi da a.S. 

 ganasxvaveben dabali (115 kbit/wm), saSualo (1,152 

mbit/wm) da maRali (4 mbit/wm) swrafqmedebis infrawi-

Tel sistemebs. dabali swrafqmedebis sistemebi gamoiye-

neba mokle Setyobinebebis gacvlisaTvis, maRali 

swrafqmedebis sistemebi _ kompiuterebs Soris faile-

bis gasacvlelad, kompiuterul qselTan dakavSirebi-

saTvis, monacemebis printerze, saproeqcio aparatze 

gasacemad da a.S. perspeqtivaSia gacvlis kidev ufro 

maRali siswrafeebi, rac SesaZlebels gaxdis `cocxali 

videos~ gadacemas. 

 1993 wels Seiqmna asociacia IrDA (Infrared Data Asso-
ciation), romlis standartic uzrunvelyofs sxvadasxva 

damamzadeblebis mier warmoebuli mowyobilobebis ur-

TierTSeTavsebadobas. dResdReobiT moqmedebs standar-

ti IrDA 1.1. 
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 sxvadasxva standartis interfeisebi uzrunvel-

yofen monacemTa gadacemis Semdeg siCqareebs: 

• IrDA SIR (Serial Infra Red), HP-SIR - 9,6 – 115,2 kbiti/wm; 
• IrDA HDLC, cnobili agreTve rogorc IrDA MIR (Middle 

Infra Red) - 0,576 da 1,152 mbiti/wm; 
• IrDA FIR (Fast Infra Red) _ 4 mbiti/wm.  

gamomsxivebels infrawiTeli kavSirisaTvis war-

moadgens Suqdiodi, romelsac gaaCnia speqtraluri 

maxasiaTebeli 880 nm simZlavriT; Suqdiodi uzrunvel-

yofs efeqturi gamosxivebis konuss daaxloebiT 30° 
kuTxiT. mimRebis saxiT gamoiyeneba PIN-diodebi, romle-

bic efeqturad iReben infrawiTel sxivebs 15° konusSi. 
IrDA specifikacia gansazRvravs moTxovnebs gadamcemis 

simZlavrisa da mimRebis mgrZnobiarobisadmi. mimRebi-

saTvis moicema infrawiTeli sxivebis rogorc minima-

luri, aseve maqsimaluri simZlavre. Zalian dabali sim-

Zlavris impulsebs mimRebi `ver xedavs~, xolo Zalian 

mZlavri impulsebi `abrmavebs~ mimRebs _ miRebuli im-

pulsebi erTiandebian ganurCevel signalad. sasargeb-

lo signalebis garda mimRebze zemoqmedebs dabrko-

lebebi _ mzis da naTurebiT ganaTeba, romlebic iZle-

vian optikuri simZlavris mudmiv mdgenels, dabrkole-

bebi luminescenturi naTurebidan, romlebic iZlevian 

cvlad, magram dabalsixSirul mdgenelebs. es xelSeS-

lebi unda gaifiltros. IrDA specifikaciiT ganisaz-

Rvreba bituri Secdomebis done (Bit Error Ratio, BER) 10-9 
dRis ganaTebisa da 1 m-mde dacilebis SemTxvevaSi. ram-

denadac gadamcemi TiTqmis yovelTvis iwvevs sakuTari 

mimRebis dasxivebas, Sehyavs ra gajerebul mdgomare-
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obaSi, saWiro xdeba naxevraddupleqsuri kavSiris amoq-

medeba. am dros gadacemis mimarTulebis Secvla xdeba 

garkveuli droiTi intervalebiT. siganalebis gadace-

misTvis gamoiyeneba orobiTi modulacia (aris Suqi _ 

ar aris Suqi) da kodirebis sxvadasxva meTodebi. 
IrDA specifikacia gansazRvravs protokolebis 

ramdenimedonian sistemas, romelTac ganvixilavT zemo-

dan qvemoT. 

IrDA SIR _ 2,4-115,2 kbiti/wm siCqareebisaTvis, iseve 

rogorc mimdevrobiT COM-portebSi, gamoiyeneba gadace-
mis standartuli asinqronuli reJimi: start-biti (nu-

lovani), monacemTa 8 biti da stop-biti (erTeulovani). 

bitis nulovani mniSvneloba kodirdeba bitis 3/16 xan-

grZlivobis impulsiT, xolo erTeulovani mdgomare-

oba _ impulsebis ararsebobiT. amrigad, gadacemebs So-

ris gadamcemi ar anaTebs, xolo yoveli gadacema iwyeba 

start-bitis impulsiT. 

ASK-IR _ 9,6-57,6 kbiti/wm siCqareebisaTvis agreTve 

gamoiyeneba asinqronuli reJimi, magram kodireba gan-

sxvavbulia: nulovani biti kodirdeba 500 khc sixSiris 

impulsebiT, xolo erTeulovani biti _ impulsebis 

ararsebobiT.  

IrDA HDLC _ 0,576 da 1,152 mbit/wm siCqareebisaTvis 

gamoiyeneba monacemTa gadacemis sinqronuli meTodi da 

SIR protokolis analogiuri kodireba. gansxvaveba ima-

Si mdgomareobs, rom impulsis xangrZlivoba tolia 

bituri intervalisa. monacemTa gadacemis utyuarobis 

kontrolisaTvis gamoiyeneba 16-bitiani CRC-kodi. 
IrDA FIR _ 4 mbiti/wm siCqarisaTvis agreTve gamo-

iyeneba sinqronuli reJimi, Tumca kodireba ufro rTu-

lia. bitebis yoveli wyvili kodirdeba poziciur-im-

pulsuri kodiT:  
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00 → 1000;  
01 → 0100; 
10 → 0010; 
11 → 0001. 

 simboloebis tetradaSi `1~ aRniSnavs impulsis 

gacemas orbitiani intervalis Sesabamis meoTxedSi. ko-

direbis amgvari saSualeba saSualebas iZleva orjer 

Semcirdes Suqdiodis CarTvis sixSire kodirebis wina 

meTodTan SedarebiT. miRebuli impulsebis saSualo 

sixSiris mudmivoba amartivebs gare ganaTebasTan adap-

tacias. utyuarobis gasazrdelad gamoiyeneba 32-bitiani 

CRC-kodi. 
 fizikuri donis Semdeg safexurs warmoadgens 

SeRwevis protokoli IrLAP (IrDA Infrared Link Access Pro-
tocol), romelic asrulebs monacemebis kadrebad inkap-

sulacias da mowyobilobaTa konfliqtis Tavidan aci-

lebas. orze meti mowyobilobis arsebobisas, romlebic 

`xedaven~ erTmaneTs, erT-erTi iniSneba pirveladad, xo-

lo danarCenebi _ meoradad. kavSiri yovelTvis na-

xevraddupleqsuria. IrLAP aRwers kavSirebis dayenebis, 

numeraciisa da daxurvis procedurebs. kavSiri myar-

deba 9600 biti/wm siswrafeze, ris Semdegac Tanxmdeba 

monacemebis gacvlis siswrafe orive mowyobilobis sis-

wrafis minimumis mixedviT da yendeba logikuri arxebi. 

yoveli arxi imarTeba erTi wamyvani mowyobilobiT. 

 Semdeg safexurs warmoadgens kavSiris marTvis 

protokoli IrLMP (IrDA Infrared Link Management Protocol). 
misi saSualebiT mowyobiloba atyobinebs sxva mowyobi-

lobebs Tavisis arsebobis Sesaxeb `xedvis~ zonaSi. IrDA 



mowyobilobebis konfiguracia icvleba dinamiurad. ami-

saTvis sakmarisia axali mowyobilobis Setana an moci-

leba. IrLMP protokoli aRmoaCens servisebs, romlis 

SeTavazebasac axdens mowyobiloba, amowmebs monacemTa 

nakadebs da gamodis multipleqsoris rolSi miRwevadi 

mowyobilobebis simravlis SemTxvevaSi. IrLMP protoko-
lis saSualebiT dgindeba, imyofeba Tu ara mowyobi-

loba `xedvis~ zonaSi. 

 satransporto dones uzrunvelyofs Tiny TP (IrDA 
Transport Protocols) protokoli. satransporto doneze xde-

ba mowyobilobebs Soris virtualuri arxebis momsaxu-

reba, damuSavdeba Secdomebi (dakarguli paketebi, mona-

cemTa Secdomebi da a.S.), sruldeba monacemTa gaerTi-

aneba paketebad, sawyisi monacemebis paketebidan amoRe-

ba. 

 IrCOMM protokolis saSualebiT infrawiTeli 

kavSiri axdens Cveulebrivi gamtariani kavSirebis emu-

lacias: 

• RS-232C (TXD, RXD и GND); 
• RS-232C (COM-portis yvela signali); 
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• Centronix (paraleluri interfeisi). 
IrLAN protokoli uzrunvelyofs kavSirs loka-

lur qselebTan. amisaTvis saWiroa mowyobiloba-prova-

ideri, romelsac gaaCnia IrDA interfeisi da Cveuleb-

rivi gamtari kavSiriTaa dakavSirebuli lokalur qse-

lTan. 

obieqtebis gacvlis protokoli IrOBEX (Object Exc-
hange Protocol) warmoadgens martiv protokols, dgas Tiny 
TP protokolis Semdgom safexurze da gansazRvravs 

brZanebebs mowyobilobebs Soris `sasargeblo~ orobi-

Ti monacemebis gacvlisaTvis. 
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unda aRvniSnoT, rom sayofacxovrebo teqnikis 

(televizori, videomagnitofoni da a. S.) distanciuri 

marTvisaTvis gamoiyeneba igive, 880 nm diapazoni, magram 

gansxvavebuli sixSireebi da kodirebis meTodebi.   

IrDA mimReb-gadamcemi kompiuterTan SeiZleba da-

kavSirdes sxvadasxva saSualebebiT. sistemur blokTan 

mimarTebaSi is SeiZleba iyos Siga (procesoruli blo-

kis gare panelze ganTavsebuli) an gare. mimReb-gadam-

cemi unda ganTavsdes xedvis kuTxis (mimRebisaTvis ara-

umetes 30°, xolo gadamcemisTvis _ 15°) da maqsimaluri 

SesaZlebeli dacilebis (erTi metri) gaTvaliswinebiT. 

Siga mimReb-gadamcemebi 115,2 kbiti/wm siCqaremde 

(IrDA SIR, ASK IR) SedarebiT martivi IK-modulator-

demodulatorebis saSualebiT uerTdebian Cveulebriv 

UART 16450, 16550 Tavsebad asinqronul mimReb-gadamcem 

mikrosqemebs. rig Tanamedrove sistemur platebSi in-

frawiTeli kavSirisaTvis (115 kbit/wm-mde) konfigurir-

deba COM2 porti. am mizniT UART-is garda sistemuri 
platis chipset Seicavs modulatorisa da demodula-

toris sqemebs, romlebic gansazRvraven infrawiTeli 

kavSiris erT an ramdenime protokols. COM2 portis in-
frawiTeli kavSiris gamoyenebisaTvis CMOS Setup-Si 
unda airCes Sesabamisi reJimi (COM2 portis Cveuleb-

rivi gamoyeneba niSnavs infrawiTeli kavSiris akrZal-

vas). 

agreTve gamoiyeneba Siga IrDA adapterebi ISA, PCI, 
PC Card kontrolerebis saxiT.  

saSualo da maRali gacvlis siCqareebze gamoiye-

neba specializirebuli IrDA kontrolerebi, romlebic 

orientirebulni arian intensiur programul-marTvad 

gacvlaze, an DMA-ze, saltis pirdapiri marTvis SesaZ-



leblobiT. am SemTxvevaSi Cveulebrivi UART-is gamo-

yeneba SeuZlebelia, radgan mas ar gaaCnia sinqronuli 

reJimisa da maRali siCqaris mxardaWera. IrDA FIR kon-
troleri realizdeba calke adapteris saxiT, an integ-

rirebulia sistemur plataSi. aseT kontrolers, ro-

gorc wesi, gaaCnia SIR reJimebis mxardaWerac. 
arseboben agreTve gare infrawiTeli adapterebic 

RS-232C (COM portTan SesaerTeblad), an USB interfe-
isiT. USB interfeisis gamtarunarianoba sakmarisia FIR 
reJimisTvisac, xolo COM portis gamoyeneba SeiZleba 

mxolod SIR reJimisaTvis. 

IrDA-s gamoyenebisaTvis fizikuri SeerTebis gar-

da saWiroa specialuri draiverebis dayenebac. Windows 
9x/ME/2000/XP operaciul sistemebSi IrDA miekuTvneba 

qselur garemos.  

IrDA interfeisi saSualebas iZleva dainstali-

rebuli periferiuli mowyobiloba daukavSirdes loka-

lur qsels, gadaices failebi kompiuterebs Soris, ga-

ices monacemebi printerze, CaitvirTos fotosuraTebi 

cifruli kameridan da Sesruldes sxvadasxva amocanebi 

yovelnairi sakabelo kavSirebis gareSe. 
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