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monacemebis kodireba cifrul videointerfeisSi 

giorgi benaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

statiaSi ganxilulia cifruli vidointerfeisebis ganviTarebis tendenciebi. 

dadasturebulia, rom upiratesoba monacemebis gadacemis mimdevrobiT princips eniWeba, 

xolo Tanamedrove videointerfeisebisTvis aucilebeli maRali gamtarunarianobis 

misaRwevad monacemTa diferencialuri gadacemis principi da monacemebis specialuri 

kodirebis meTodebi unda iqnas gamoyenebuli.    

 gasaRebi sityvebi:  cifruli videointerfeisebi. monacemTa kodirebis meTodebi. 

1. Sesavali  

videointerfeisi erTmaneTTan akavSirebs videoadapters da monitors. wlebis 

ganmavlobaSi Seiqmna personaluri kompiuteris da monitoris ramdenime 

interfeisi.Tanamedrove da farTod gavrcelebuli Video Graphics Array (VGA)standarti 
analoguria [1]. 

Tumca personaluri kompiuteris monitorebis bazari gasuli wlebis ganmavlobaSi 

mniSvnelovnad Seicvala, Caenacvla ra did da mouxerxebel Cathode Ray 
Tube (CRT)vmonitorebsvLiquid Crystal Display (LCD) monitorebi. LCD monitorebi, CRT 
monitorebisgan gansxvavebiT, cifruli mowyobilobebia, ris gamoc aucilebeli ar aris 

cifruli signalebis analogur signalebad gardaqmna da Semdeg kvlav cifrul formaSi 

dabruneba. swored ase xdeba CRT monitorebis SemTxvevaSi, rac sruliad usargebloa da 

amasTanave uaryofiT gavlenas axdens gamosaxulebis xarisxze.  

cifruli monitorebis da maT Soris LCD monitorebis popularobis zrdam Seqmna 

axali cifruli interfeisis aucilebloba. dafuZnda Digital Display Working Group 
(DDWG), romelsac unda aRmoefxvra SemoTavazebuli cifruli interfeisebis 

naklovanebebi da SeemuSavebina universaluri cifruli interfeisi, rac Tavis mxriv xels 

Seuwyobda bazarze analoguri mowyobilobebis cifruli mowyobilobebiT Canacvlebas. 

swored DDWG-m gamouSva specifikacia Digital Visual Interface (DVI) 1.0 [2], xolo kompania 

Silicon Image-ma Seqmna Transition Minimized Differential Signaling (TMDS) teqnologia. es 

ukanaskneli gaxlavT DVI interfeisis safuZvlad dadebuli protokoli. swored TMDS 
protokolis meSveobiT xerxdeba cifruli monacemebis iafad da swrafad gadacema 

erTarxiani konfiguraciis pirobebSi. garda amisa, gamtarunarianobis gazrdis mizniT 

SesaZlebelia orarxiani konfiguraciis gamoyenebac [3].  

2. ZiriTadi nawili 

cifruli interfeisi DVI uzrunvelyofs monacemTa gadacemis saimedoobas 

yovelgvari gardaqmnebis gareSe. is gvTavazobs saukeTeso xarisxis gamosaxulebas da 

amcirebs analoguri signalis mxardaWerisTvis aucilebeli komponentebis xarjebs. garda 

amisa, DVI mxars uWers uaRresad did garCevadobebs, rogoric aris 3840X2400 (9,2 

megapiqseli). TMDS protokolis mixedviT feris monacemebi (10-bitian sityvad 

kodirebuli 8 biti) 165 mhc sixSiriT gadaicema, TiToeuli saltis gamtarunarianoba 

daaxloebiT aris 1,65 gegabiti/wm, xolo TMDS arxis jamuri gamtarunarianoba – 4,95 
gegabiti/wm. saboloo jamSi, DVI erT-erTi yvelaze popularuli interfeisia 

videoadapterisa da LCD monitoris dasakavSireblad. 
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LCD monitorze TiToeuli piqselis anTebas sami ZiriTadi feri (wiTeli, mwvane da 

lurji) sWirdeba. TiToeuli feri kodirebulia 8 bitis meSveobiT, rac 256 gansxvavebul 

gradacias gvaZlevs. Tu TiToeuli feris 256 gradacias erTmaneTze gadavamravlebT, 

miviRebT 16 milion fers, romelic ekranze SeiZleba gamoisaxos. intrefeisiT monacemTa 

gadacema rogorc paraleluri, aseve mimdevrobiTi formiTaa SesaZlebeli. videoadapteri 

grafikuli monacemebis 24 bits (8 bits TiToeuli ZiriTadi ferisTvis) paraleluri 

formiT awvdis TMDS gadamcems. TMDS gadamcemi Semavali monacemebis nakads Sifravs da 

mimdevrobiTi formiT gadascems TMDS mimRebs.monacemTa mimdevrobiTi formiT gadacema 

ramdenime mizeziTaa ganpirobebuli [4]: 

• paralelur interfeisebs axasiaTebT gadacemuli signalebis fazuri Zvra. amitom 

paraleluri interfeisis sigrZe da samuSao sixSire yovelTvis SezRudulia; 

• maRal sixSireebze muSaobis dros paralelur interfeisebSi mkveTrad izrdeba 

Seferxebebis raodenoba; 

• maRal sixSireebze muSaobis dros paralelur interfeisebs didi eleqtromagnituri 

gamosxiveba axasiaTebT. 

• paralelur interfeisebSi gamoyenebuli maRali Zabvis signalebis miReba 

Tanamedrove, maRal sixSireebze momuSave mikrosqemebis gamosasvlelebidan garTulebulia. 

TMDS gadamcemi 8B/10B kodirebas iyenebs, romlis arsic SemdegSi mdgomareobs: 

monacemis sawyis 8 bits 2 biti emateba. amrigad, viRebT 210=1024 bitur kombinacias 

28=256 sawyis SesaZlebel bitur kombinaciasTan SedarebiT,romelSic Semcirebulia 

gadasvlebis raodenoba da dabalansebulia mudmivi denis nakadi [5]. es yovelive erTi 

SexedviT kontrproduqtiulia, vinaidan arxebiT gadacemuli bitebis raodenoba izrdeba, 

maSin rodesac monacemebis raodenoba igivea. sinamdvileSi 10-bitiani sityva bevrad 

saimedod gadaicema. sawyis 8-bitian sityvaSi 1-dan 0-ze an 0-dan 1-ze gadasvlebis didi 

raodenoba radiosixSirul gamosxivebebs iwvevs, xolo gadasvlebis raodenobis Semcireba 

gamosxivebas amcirebs. aqedan gamomdinare, naklebia momxmareblis eleqtronul 

mowyobilobebs Soris interferenciis riski. 

 ganvixiloT gadasvlebis raodenobis minimizaciis konkretuli magaliTi, rodesac 

videoadapteri wiTeli feris monacemebis 8 bits paraleluri kodiT gadascems. 

gadasvlebis raodenobis minimizacia sami etapisgan Sedgeba (nax.1): 

 
nax.1. gadasvlebis raodenobis minimumamde dayvana 
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1. paraleluri monacemebis 8 biti miewodeba TMDS gadamcems; 
2. TMDS gadamcemi monacemebs mimdevrobiT kodSi gardaqmnis; 
3. gadasvlebis raodenoba minimumamdea dayvanili da sityvas emateba mecxre biti 

Sifris aRsaniSnavad. 

Cven nimuSad viRebT yvelaze uares variants (7 gadasvlas), rodesac yoveli 
Semdgomi biti wina bitisgan gansxvavebulia (nax.2). 

 
nax.2. metismetad didi raodenobiT gadasvlebi 

TMDS algoriTmi gadasvlebis raodenobas samamde amcirebs da sityvas kodirebis 

aRsaniSnavad me-9 bits amatebs (nax.3). 

 
 

nax.3. gadasvlebis minimumamde dayvanili raodenoba 

 rac Seexeba mudmivi denis dabalansebas, kabelSi 0-ebis an 1-ebis wyebis maRali 

siCqariT gadacema iwvevs kabelis damuxtvas. me-4 suraTze naCvenebia 1-ebis grZeli wyeba. 
simartivis mizniT kodirebis me-9 da me-10 bitebi gamotovebulia. 

 
nax.4. monacemTa sityvebSi 1-ebis wyebis nimuSi 

kabelis damutxva monacemis Secvlas (0-dan 1-ze an piriqiT) xels uSlis da 
Sesabamisad iwvevs monacemebis damaxinjebas. aRniSnuli problemis aRmofxvris mizniT 

gamoiyeneba mudmivi denis dabalansebis meTodi, romelic monacemTa sityvebis zogierT 
bits inversias ukeTebs da Semdeg am bits invertirebulad aRniSnavs. magaliTad aviRoT 8-
bitiani sityva gadasvlebis nulovani raodenobiT (nax.5) 

 
nax.5. sawyisi sityva 

 

me-9 biti aRniSnavs, rom vinaidan bitebs Soris gadasvlebi ar gvxvdeba, gadasvlebis 
raodenobis minimumamde dayvana aucilebeli ar aris (nax.6) 

 
nax.6. gadasvlebis raodenobis minumamde dayvana aucilebeli ar aris 

sityvis me-10 biti polarobis Secvlas aRniSnavs (nax.7) 

 
nax.7. mudmivi denis dabalansebis makodirebeli biti 

me-8 naxazze moyvanil monacemTa sityvebSi mudmivi deni dabalansebulia, xolo 

simartivis mizniT me-9 da me-10 bitebi gamotovebulia 

 
nax.8. monacemTa sityvebi dabalansebuli mudmivi deniT 

7 gadasvla 

3 gadasvla 

damatebiTi me-9 biti  
(kodirebis biti) 

0 gadasvla 

me-9 biti 

me-9 biti  me-10 biti 
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TMDS mimRebi, cxadia, gansazRvravs sityvebs Soris arsebul sazRvrebs monacemTa 
mimdevrobiT nakadSi. monacemTa gadacemis yvela arze sityvebis sazRvrebis SemoRebis 
Semdeg TMDS mimRebi monacemTa mimdevrobis nakadisadmi sinqronulad muSaobs. piqselis 

monacemebis aRmniSvnel TMDS sityvebSi 5 an naklebi gadasvlaa, xolo sakontrolo 
monacemebis aRmniSvnel TMDS sityvebSi – 7 an meti gadasvla. swored gadasvlebis 
raodenobis mixedviT axerxebs Sifratori sityvebis sazRvrebis dadgenas.  

gadasvlebis raodenobis minimumamde dayvana da mudmivi denis dabalanseba monacemTa 
gadacemis siCqaris gazrdis saSualeba iZleva, Tumca aucilebelia kavSiris arxis 
radiosixSiruli gamosxivebebisa da sxva eleqtruli xmaurisgan ukeTesi dacva. am mizniT 

gamoiyeneba monacemTa gadacemis diferencialuri (dabalansebuli) principi. Cveulebriv 
SemTxvevaSi cifruli signali anu 0-ebis da 1-ebis wyeba erTi gamtaris meSveobiT 
gadaicema, xolo monacemTa gadacemis diferencialuri principi niSnavs erTi signalis 

ori gamtariT gadacemas. erTi gamtariT originaluri signali gadaicema, xolo meore 
gamtariT – Zabvis inversiuli mniSvneloba. amgvarad, or gamtars Soris yovelTvis 
adgili aqvs potencialTa sxvaobas da signalis gadacema swored potencialebis sxvaobiT 

xdeba. Tu ori gamtari axlosaa erTmaneTTan da grexil wyvils warmoadgens, sinfazuri 
anu orive gamtarze erTnairad moqmedi Seferxeba orive gamtarSi erTi da igive 
potencials aRZravs. Tu gaviTvaliswinebT, rom signali potencialTa sxvaobis meSveobiT 
gadaicema, potenciali orive gamtarze Tanabrad icvleba da Sesabamisad, potencialTa 

informatiuli gansxvaveba ucvlelia.Zabvis donis cvlilebiT warmoebs, amitom Zabvis 
cvlilebis procesi salteze sakmaod dabalansebulia. miiReba impulsebis regularuli da 
mdgradi nakadi. sqemis datvirTva naklebad cvalebadia, rac zrdis mis saimedoobas.  
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 DATA ENCODING IN DIGITAL VIDEO INTERFACES 
Benashvili Giorgi 

Georgian Technical University 
Summary 

The article considers the trends of development of digital video interfaces. It's proved that serial 
principle of data transmission is preferred. It's necessary to use the principle of differential data 
transmission and special techniques of data encoding to achieve the high throughput of modern video 
interfaces. 

КОДИРОВАНИЕ ДАННЫХ В ЦИФРОВОМ ВИДЕОИНТЕРФЕЙСЕ 
Бенашвили Г. 

Грузинский Технический Университет 
Резюме 

Рассмотрены тенденции развития цифровых видеоинтерфейсов. Обосновано 
преймущество последовательной передачи данных, а для достижения необходимой для 
современных видеоинтерфейсов высокой пропускной способностидолжны быть использованы 
принцип дифференциальной передачи данных и специальные методы кодирования.  

 


