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B aacroautee BpeMH npnõopsr C sapanoaoã CBH3hlO (Il3C) , rr~I1HIJ;l1rr 

paõorsr KOTOphlX 6hIn npennozcea B 1969 rony EOHnOM 11 CMI1TOM li, 11111
pOKO rrpl1MeHHIOTcH nrra <pOT03neKTpWIeCKOrO rrpe06pa30BaHI1H 11306proKe
HI1H H o6pa6oTKI1 BH}J.eOCl1rHaJIOB. 

Eme na panaeã CTa}J.1111 pa3BI1TI1H IT3C-TeXHOJI0rl1l1 OC06hlH I1HTepeC 
ôsm Bhl3BaH B03MO)KHOCTHMI1 rrpl1MeHeHI1H Il3C nrm BhlIIOnHeHI1H epYHKIJ;I1H 
rro nerexrapoaaaaro 11 oõpaõorxe Cl1rHaJIOB B pe)KI1Me BpeMeHHOH sanepsc
KI1 11 HaKorÍneHI1H (B3H). B CKaHl1pYIOIIJ:I1X CI1CTeMaX pe)KI1M B3H HBnHeT
CH O.rr.HI1M 113 OCHOBHbIX Ha3Hat.IeHI1H Il3C, TaK KaK CI1HXpOHI13aIJ;I1H nepeaoca 
sapanoasrx naKeTOB no crporcar-r MaTpl1IJ;hl Il3C C nepevreureaaer-r 11306pa
)KeHI1H nosaonaer YBenl1t.II1Th ornoureaae carnana K uryray na Benl1t.II1HY, 
paBHYIO KOpHIO KBa;::r,paTHOMY 113 xacrra t.IYBCTBI1TenhHhIX 3neMeHTOB B na
rrpaanenaa CKaHl1pOBaHI1H. KpOMe Toro, B03MO)KHOCTh ynpaarreana pesca
MOM nepeaoca 11 aaxonneaaa 113 Ka)K}J.oli ornensnoü CTpOKI1 nosaorraer rro
nyxart, neper-reaasrü pasr-rep CKaHl1pYIOrn;eH arreprypsr 11 anarrrapoaars rrpo
uecc .rr.eTeKTl1pOBaHIDI BH}J.eOCl1rHaJIa K OCBemeHHOCTI1 11 CKOpOCTI1 nepevre
rn;eHI1H 11306proKeHI1H rro MaTpl1IJ;e TI3C. Cnenyer OTMeTI1Tb, t.ITO rrOCTOHHHO 
pacrer aarepec K Il3C, crroco6HhlM paôorari, na t.IaCTOTax 100 MrIJ; 11 asnue. 
TaKaR nonoca nporrycxaaaa YBenl1t.II1BaeT B03MO)KHOCTI1 o6pa6oTKI1 caraa
nOB 11 pacurapaer xrracc CI1CTeM, B KOTOphlX asrronno rrpI1MeHHTb,TI3C. Teo
peTI1t.IeCKl1e pact.IeThl / 21 11 axcneparaearsr C acnonssoaanaer-r onaodiasaoã 
CI1HXpOHI13aIJ;1111 rr03BonHIOT npenrronoaorn., t.ITO TI3C ôyrtyr epYHKIJ;I10Hl1pO
aars na TaKTOBhIX xacrorax no 1 T'I'u npn He3epq,eKTI1ImOCTI1 nepeaoca 3a
pana '" 10-4 . B aacroauree BpeMH CKOpOCTI1 OrpaHI1t.II1BaIOTCH BXO,ll,HhIMI1 
11 BhIXO,ll,HhIMI1 IJ;eIDIMI1 Il3C 11 reaeparopajaa. Ho naxce rrpa :lHO\: orpanaxe
HI1HX yrtpaanenae pe)KI1MOM paõorsr MaTpl1IJ;B3H, B peayrn.rare onpenenen
HhlX Bhlt.II1Cnl1TenbHhlX .rr.eliCTBl1li nan BhIXO.rr.HhIM Cl1rHaJIOM, Tpe6YeT oxens 
BhlCOKI1X CKopOCTeH pa60ThI Bhlt.II1CnI1TenbH~IX cac'rexr, ynpaarraroutax pe
)KI1MOM MaTpl1U B3H. . 

Cyuiecrayer ente onaa arrrepecaaa ofinacrs rrpl1MeHeHI1H TI3C, KOTO
paH TaK)Ke Tpey6eT BhlCOKoro 6hICTpO,ll,eHCTBI1H Bhlt.II1Cnl1TenbHhlX .cpe,ll,CTB 
o6pa6oTKI1 BhIXO,ll,HhIX Cl1rHaJIOB. IlocKonbKY B TI3C c.rr.Bl1raroTcH 3apH,ll,O
Bhle rraKeThl, rrocne.rr.oBaTenbHocTb KOTOphlX rrpe.rr.cnmnHeT ,ll,I1CKpeTI13I1pO
BaHHhlH aHaJIOrOBhlH. Cl1rH~, TO Herrocpe.rr.CTBeHHO Ha Il3C MO)KHO rrp0l13
BO,ll,I1Tb orrpe,ll,eneHHhle BI1,lJ.b1 o6pa6oTKI1 Cl1rHaJIOB TaKI1X KaK: 3a}J.ep)KKY, 
TpaHCBepCaJIbHYIO 11 peKypcl1BHYIO <pl1nbTpa~I1IO, KOTophle XOpOlllO peanl1
3YlOTCH I1MeHHO B 3neKTpOOIITI1t.IecKI1X CI1CTeMaX o6pa6oTIGI. 3apH,ll,OBhIH 
rraKeT B TI3C-CTpYKType MO)KHO 3aCTaBHTb ,ll,Bl1raTbCH B nlO6oM HarrpaBne
HI1I1 B,ll,Onb rroBepXHOCTI1 rrpl16opa, ecnl1 C03,ll,aTb B Herrocpe.rr.cTBeHHoH 6nl1
30CTI1 OT rraKeTa B HY)KHOM HarrpaBneHl111 60nee rny6oKYlO rrOTeHIJ;l1anh
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HYlO HMY. BIDI(HaH OC06eHHOCTb pa60TbI I13C COCTOaT B TOM, qTO ynpanne
aae neperaemenaera IlpOa3BO,ll;aTCH nOCne,ll;OBaTenbHOCTbIO ar-myrrscoa, 
)];nH xero acnonsayerca ,ll;HCKpeTHaR TeXHHKa, ynpaarraer-raa 3BM. A TaK 
KaK CqHTbIBaHHe BenHqHHhI sapana MO)l(HO npOH3Bo,uHTb 6e3 paspyureaaa 
aapanoaoro nascera, TO ecna I(~hnl xacrcan nHHHH aanepsoca na TI3C 
HMeeT OTBO)]; C onpezierremn.rr-r BeCOBhIM K03QJQJHIJ;HeHTOM H CHHMaeMhIe 
C OTBO,ll;OB carnansr CYMMHPYlOTCH, TO nonyseaaaa eine na yponae sapa
,lJ;OBhIX naKeTOB CYMMa ecrs CBepTKa carnana C BeCOBOH <PYHKU;HeH, l' .e. 
Il3C paõoraer KaK rpaacaepcansnsrá <plillbTp. Yrrpaarteane 'BeCOBhIMH KO
3QJQJ~HeHTaMH C nOMOIIJ;blO cnennpoueccopa BhICOKOrO 6hICTpO,ll;eHCTBHH 
n03BOnReT norrysars anarrraamaã nporpararaapyerasm TpaHCBepCaJIhHhIH 
QJHJ1bTp C He06hIqaHHO llIMpOKHMH B03MO)I(HOCTHMH 06pa60TKH anneo
CHrHanOB na CaMOM nanam.aora ee arane, OCTaBaRCb euie na yponae sapa
,ll;OBhIX naKeTOB H yr-reasuraa 06'beM HHQJOpMaU;HH, nonneacaureü OU;HQJ
pOBKe H rrocnenyrouteã 06pa60TKe B 3BM. TI03TOMY, yqHThIBaH orpor-i
HhIH 06'beM kiHQJopMaU;HH, CHHMaeMOH C QJOTonpHeMHHKOB TI3C, HMelOrn;HX 
Y)l(e ceãxac 104 _105 qYBcTBHTenbHhIx 3neMeHToB, Ka)l(,ll;hIH H3 KOTOphIX 
naer eme orcorro 8-12, 6nT, conepacaurax HHQJopMaU;HlO 06 ypoaae OCBeUJ;eH
HOCTH B ,ll;a.HHOHTOqKe, CTaHOBHTCH OqeBH,D;HOH He06xo,ll;HMOCTb rtpnsreae
HHH osens 6hICTphIX CneI..J;HanH3HpOBaHHhIX npoueccopoa. 

B H3MepHTenbHhIX CKaHHpylOI..IJ;HX CHCTeMax MaTpHu;a I13C MmKeT 
6hITb acnorrsaoaaaa ne rorn.sco nrra ,ll;eTeKTHpOBaHHH, HO H aenocpencraea
HO nrra H~MepeHHH KOOp,ll;HHaT no H306pa)KeHHIO C06hITHH, cnpoenapoaan
noro na QJOToqyBcTBHTenbHYlO nnOCKOCTb I13C. B 3TOM cnyxae BhIXO,ll;HhIe 
zianasre C MaTpHU;hI conepacar 3HaqeHHH KOOp,ll;HHaT TOqeK cnenos C06b1THH 
B nOKanbHOH CHCTeMe KOOp,ll;HHaT, CBH3aHHOH C MaTpHu;eH. TI03TOMY anro
pHTMhI H HX npor-par-rr-raaa peanasanna ,ll;JlH astneneaaa TOqeK accnenyesro
ro C06hITHH H QJHnbTpaU;HH QJOHOBOH 3aCBeTKH ,ll;On)KHhI 6hITb opaerrrapo
BaHhI na CTPYKTYPY naansrx, CHHMaeMYlO C MaTpHU;hI, 6e3 He06xo,ll;HMOCTH 
npoaenenaa KaKHx-nH60 orrepamrà no npe06pa,30BaHMlO HX <popMaTOB. 

B peayrn.rare aaanasa B03MO)KHhIX cnocoõon peanaaanaa BhltIHCnH
TeJIbHhIX CHCTeM nrra 06pa60TKH naansrx, BhIAaBaeMhIX TI3C, OC06hIH HHTe
pec BhI3hIBaIDT CMCTeMhI C RISC-apXHTeKTypOH npoueccopa'Í' ,4 /. YMeHb
llIeHHhIH COCTaB KOMaH,ll; TaKHX rrpoueccopon n03BonHeT opranaaoaari, pa
60TY B peacar-te PIPELINIG H BBeCTH perHCTpOBYlO apXHTeKTYPY B aane 
ornerrsnsrx 06naCTeI1 perHCTpOBOM naMHTH zina xpaneaaa aprYMeHTOB 
H rrorcam.nsrx nepexreaastx nrra npouenypsr, BhmonHHeMOH B ,ll;aHHhIH MO
MeHT BpeMeHH B npoueccope. TIpH BhI30Be cnenyioureã npouenypsr non
KTIlOqaeTCH HOBaH 06naCTb perHCTpOBOH naMHTH, ocyinecranaa 3QJQJeKTHB
aoe "K3llIHpOBaHHe". 3TH oc06eHHOCTH apxareicrypsr YMeHbllIaIDT qHCnO 
oôpaureaaâ K aneunreray 03Y BO BpeMH pa60ThI AJIY npoueccopa, TaK 
KaK :'nO,ll;RaqKa" ziannstx B perHCTpOBYlO naxrarr, npOH3BO,ll;HTCH OAROBpe
MeHHO no xaaany npar-roro zrocryna. 

Mmcponporpaxoaaaa opraaaaanaa ynpannenaa npOIJ;eCCOpOM n03BO
rraer anarrrapoaars COCTaB KOMaH,lJ, K anroparr-ry 06pa60TI(H H, qTO OCO
6eHHO Ba)l(HO, QJopMaT H cnocoõsr anpecanaa MorYT 6hITb opHeHTHpOBaHhI 
na crreU;HQJHKY CTPYKTyphI naaasrx, asmaaaer-rsix MaTpHu;eH D3C. 

1

Maxponpor-par-rranaa pearrasanaa ROMaH,ll; nponeccopa n03BOJIHeT 
normporparar-n.t HeKOTophIX npouenyp pasweniars normocrsro BHYTPH 
MHKponporpaMMHoH naMHTH, HCKTIlOqa.H He06xo,ll;HMOCTb oõpauienaa BHYT
pn TaKHX 'I..J;HKnOB I( OCHOBHOH naMHTH 03Y naxce ,ll;JlH BhI60PKH oxepenaoã 
KOMaH,lJ,hI. Tarcoe pacnpenenenae HHCTPYKU;HH sana-ra MejK,ll;Y orreparaaaoã 
H MHKponporpaMMHOH nasorrsro naer B03MO)llliOCTb MHHHMH3HpOBaTb qMC
no 06parn;eI-IHH npoueccopa K onepaTHBHOH, CpaBHHTenbHO Me,ll;neHHOH na
MHTH H nOBhICHTb CKOpOCTb BhlqHCneHHH. 

AHaJIH3 CTPYKTyphI KOMaH,ll; H opraaasauaa HX BhIITOnHeHHR: B onsrr
HOM oõpaane cneunpoueccopa apxHTeKTYPhI RISC, paapaôoranaoro H 113<1> 
CAH (KOllIHIJ;e) H 0I1JIM/ 4 / nOKa3hIBaeT, qTOnorryuenaaa CKOpOCTb BhlqHC

nffirn:H 3 . 106 MallIHHHhIX HHcTPYKu;ml B cexynny MO)KeT 6hITb corrracoaa
na C TeMnóM rrocrynnenaa namrsrx Castxona MaTpHU; 113C, ecrra YBenHqHTb 
MHHY cnoaa npoueccopa no 64 paapanon. 

Ocoõsrã anrepec BhI3hIBaeT B03MO)l(HOCTb pa60ThI TaI(OrO npoueccopa 
C He60nblllHM Ha60poM norasecrcax HHCTpYKU;HH H OnepaI..J;HH cnaara, HO 
C onepannar-ra 60nbllIOH paspnrtaocrn 250-360 paapanon. B 3TOM crryxae 
BhltIHCneHHH no npenaaparensaoã QJHnbTpaU;HH MO)KHO npoaornrrs C Mac
CHBOM ,D;aHHhIX, OTHOCHrn;HXCH K CTpOKe, KaK C O,ll;HHM uerrsrvr, qTO npa qe
pe3CTpOtIHOH paaneprrce n03BonHT npouecc QJHnhTpaU;HH H csesra nanasrx 
C MaTpHU;hI corrracoaars B pexcar-re peansnoro BpeMeHH, nonyxaa TeM ca
MhIM 6a3Y nrra C03,ll;aHHH anarrraansrx CHCTeM 06pa60TKH H306pa)KeHHH. 
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_BaH .R., KoToB B.M. 
0co6eHHOCTH npHMeHeHHJI CD6IUIPOUeCCOpOB apXHTeKTypLI 
RISC JJJUJ. o6pa6oTKH ,llaHHbiX c MaTPHU ll3C 

Pl0-86-759 

Tsep.D;OTeJibHbie cf>oTOnpHeMHHKH H3o6piDICeHWJ. Ha 6a3e ll3C Tpe6yiOT 
ablcoxoro 6LICTpoAeHCTBHJJ. no npHeMY H 3Kcnpecc-a.Han:H3Y naHHLIX. Pac
CMOTpeHbl oco6eHHOCTH npHMeHeHHJJ. cneunpoueccopoa apXHTexrypLI 
RISC JJJIJJ. o6pa6oTKH ,llaHHbiX a cKaHHpyiOIIUiX cHcTeMax c HcnonL30BaHH
eM MaTpHU ll3C. 

Pa6oTa BblnonHeHa a Jla6opaTopHH BLl'IHCJIHTeJILHOH TeXHHKH H aaTo
MaTH3a.IJ.HH OH.RH. 

Coo6weHHe 061.e.llHHeiDioro IDICTHTyYa JIJlepHbiX Hccne.llOBaHHii. lly6Ha 1986 

llE!J>E!BOA O.C.BHHorpaAOBOH. 

BanJ., Kotov V.M. 
Special Features of Application of RISC Architecture 
Specialized Processors to Processing the Data from CCD 
Image Sensors 

Pl0-86-759 

The change-coupled device (CCD) image sensors require fast computing 
systems for data acqusition. Organization of the specialized processors RISC 
architeeture effectively used for data processing systems designed for CCD 
image sensors is described. 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


