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1. Haznauenue

[udposas kamepa RT-2400UV mnpennazHaueHa i IOJNyYEHHs BBICOKOKAYECTBEHHOTO
4EpHO-0€7I0ro MPOrPECCHBHOTO TEJIEBU3MOHHOTO HU300pakeHHs, ero HuQpoBoi 00pabOTKH B
peanbHOM MaciTade BpeMeHu u BBojia B [IDBM.

OCHOBHBIMH  OCOOCHHOCTSIMH KaMmepbl SIBIISICTCS IIMPOKUW CHEKTPAJIbHBIA  JHAIa3oH,
BKJTFOUAIONIUH YIBTPAPUOIETOBYIO M OJIMKHIO HHPPAKPACHYIO 00JIACTH CIIEKTPA, a TAKKE BHICOKAS
KBaHTOBasA 3 EKTUBHOCTH (POTONMPUEMHUKA.

Kamepa coctout m3 cienyrommx y3inoB: Oyioka QortonpuéMHUKa, KaOens CBA3M M IUIATHI
ynpasieHus ¢ mudpossiM uHTEpdeiicom RT-650CXP, ycranaBnuBaeMoit B kommbroTep. [lepenaya
oun(ppoBaHHOTO M300paKEHHsI MPOU3BOAMUTCS Ha paccrostHue 10 40 M ¢ MCMONB30BaHUEM KaHalla

cs3u CoaXpress 10 KOAKCHATLHOMY KaOEeIo ¢ BOJIHOBBIM CONIPOTHBICHHEM 75 OM.

2. CocTaB n3aeaus

B KoMmieKkT mocTtaBKu KaMCpbl BXOIAT:

Monyinb hoTonpuémuamka *, puc. 1 — 1 mr
3amuTHas 3ariynika, — 1 mr
Kab6enp koakcuanbubiii SAT-703B-XX **, puc. 2 — 1 mr
Nutepdeiicupiii anantep RT-650CXP, puc. 5 — 1 mr
Kabenb sanexrpornuranus moaysnst poTonpuéMHuka, puc. 3 — 1 mr
Hcrounuk nmutanus trma Mastech HY 3005 *** — 1 mr
[Tacnopt u3nenus — 1 mr
KoMmakT-auck ¢ mporpaMMHO-aJITOPUTMHYECKUM obecriedeHueM, puc. 4 — 1 wr
Kelic nnm ynakoBOYHBIN SIIIIUK —1mr

* OOBEKTHUB U CBETOMUILTPHI B KOMIUIEKT MOCTaBKH KaMepbl He BXoauT. Ha MecTo 00bekTHBa
YCTaHOBJICHA 3alIUTHAs 3ariIylIka, MpeJI0TBpallaroias nonagaHue Tps3u U MbUIH B
ONTHUYECKUN KaHA MOAYJS (DOTOMPUEMHHKA.

** Jlnuna xabenst SAT-703B-XX cornacyercs ¢ 3aKa3uylMKOM.

*** [Tutanue Moaynst GOTONMPUEMHUKA OCYIIECTBIISIETCSI OT BHEITHETO UCTOYHUKA MTOCTOSTHHOTO
toka tuna Mastech HY3005 nanpsbxkenuem 24 + 3 B. VIcTOYHHK TUTAHUS TTOCTABIISETCS
OMNIIMOHAJIBHO MO COMIACOBAHMIO C 3aKa3UHUKOM.
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Puc. 1. Moayns ¢poronpuémuuka B cOOpKe ¢ KBapleBbIM 00beKTHBOM 50 MM
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Puc. 4. Komnakr-mauck ¢ [TAO Puc. 5. Untepdeticusiii agantep RT-650CXP
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3. TexHn4yecKue XapaKTepUCTUKH

TexHuueckue XapakTepUCTUKH KaMmepbl NpuUBEAeHbl B Tabnume 1, rpaduku KBaHTOBOU

Bq)(beKTI/IBHOCTI/I U 3aBHCHMOCTH OTHOCUTEILHOM YYBCTBUTCIIbHOCTHU OT yTIJIa NaJCHHA, ITIOKa3aHbl HA

puc. 6 1 puc. 7, COOTBETCTBEHHO.

Taoauna 1. Texuuueckue xapakrepuctuku RT-2400UV

ITapamerp 3HaueHnune
.. KMOII matpuna
Tun goronpuémHuka :
Qoronp Gpixel GSENSE400BS|
Pa3mepbl pOTOUYBCTBUTEIBHOTO CJIOSI MATPHUIIBI
P (1) Yy pulbI, 22’5 x 22,5
(mmpuHa X BBICOTA), MM
Pa3meps! nukcenst MmaTpuiipl (IMPUHA X BBICOTA), MKM 11 x 11
KonnyecTBO aKTUBHBIX MUKCEIEH B MaTpHIle (IIMPHUHA X BBICOTA) 2048 x 2048
OnTtuueckuii popMaT MaTPHILBI, THOUM 2"
PaGounii ciekTpanpHBINA Aramnma3oH mo yposHio 0,1 KBaHTOBOI
P A P . ot 200 s10 1050
3¢ (HEKTUBHOCTH, HM, HE XYKe
JluHaMU4YeCKHii Tuara3oH MaTpulibl, 1b (OuT) 70 (12)
Tun pa3BEépTKU MpOrpecCUBHAs
Yactora kaapos, I'i1 24
TwIr 21IeKTPOHHOTO 3aTBOpa rolling shutter
JlnanasoH SKCIIO3UITUH JISKTPOHHOTO 3aTBOpPa, C ot 0,00002 no 0,5
Pexxumbl yripaBieHus 3JEKTPOHHBIM 3aTBOPOM py4YHOU
PazpsaHocTh on(poBaHHOTO U300paKEHUSI, OUT 8, 12
dopmar BBIXOJHOTO U300pakeHHs (IIUPHUHA X BBICOTA), MUKCENei 2048 x 2048
BuyTtpennuit uatepdeiic nepeaaun JaHHBIX CoaXpress
BHyTpeHHss ckOpoCTh Niepeaun JaHHbIX, MO/c 2500
JlnuHa Kabenst CBSA3H, M, HE MEHEe 40
Wntepoeiic ¢ [I9BM mmHa PCI Express 4x
Cpenusis ckopocTh HH(opMaloHHoro oomena ¢ [I9BM, Mb/c 500
WuTepdeiic 11 NOoIKII0OUEHHs BHEITHUX YCTPOUCTB™ RS-485
Pexxumbl cHHXpOHM3AITIH** BHYTPEHHSIS / BHEIITHSS
ypoBeHb T TL Ha Harpy3ky
75 OMm, IOSIPHOCTH
[TapameTphl BHENTHETO CHHXPOUMITYJIHCA
MTOJIOKUTEITbHAS,
IUIUTEIBHOCTE 10 MKC
Standard low gain,
PexxuMbl ynydIieHus: KauecTBa U300pakeHus Standard high gain,
High dynamic range
Hanpsixenre muTaHusi KaMephl: Crabuimsuposanoc,
p PbL: +24+£3B
[TorpebnsiemMast MOIIHOCTH OJIOKa Kamepsl, BT <15
[Tocamounas pe3rda moa 0ObEKTHB T-Mount (M42 x 0,75)
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ITapamerp 3HaueHune

3anHuii pabouunii OTPe30K, MM 95
Pexomenayembie 00bEKTUBBI* ** UV3528B, UV5035B
Pa3mepsr 6110ka GoTtonpuémMHrka ajuHa (BI0JIb ONTHYECKON OCH) % 46,5 x 82 x 82,
IIMPUHA X BBICOTA, MM nomyck + 0,5
Macca, Kr <0,4
Pa3meps! untepdeiicHoro aganrepa JJiMHa X IUPUHA X BBICOTA, MM 130 x21 > 120,
nomyck + 0,5
OTtHocuTeNnbHAs BIAXXHOCTH Bo3AyXa rnpu temmneparype 35 °C, % 80
ATMochepHOe 1aBJICHHE, MM. PT. CT. oT 630 1o 795

* Uutepodeiic RS-485 mo cormacoBanuio ¢ 3aka3uyMKOM MOJKET pacrioyiarathCsl WM Ha I1aTe
RT-650CXP wimm B Moynie GpoTonpuéMHHKA.

** BHeIHsIs1 CHHXPOHU3ALKs KaMephl SBJISETCS TONOJHUTENBHOM OMueN, KoTopas
YCTaHABJIMBAETCS I10 COTJIACOBAHUIO € 3aKa3YMKOM.

*** OOBEKTUB HE BXOJHUT B KOMIUICKT ITOCTABKH KaMEPBHI.
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0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 095 1 1,05 1,1
'D,I'IMHa BOJ/IHbl, MKM
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e TB (0,4 - 0,78 MKMm) e K-A (0,78 - 1,1 MKM)

Puc. 6. I'paduk 3aBUCUMOCTH KBaHTOBOM 3(EKTUBHOCTH (POTONPUEMHHKA OT JAJIMHBI BOJTHBI
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4. CucremHble TpeOOBaHMS

Jlist HopMabHOM paboThl ¢ MUPPOBOI KaMepoil cucTeMa JIOJDKHA YIOBJICTBOPSITH

CJICTYIOIIUM MUHUMATBHBIM TPEOOBAHHUSIM:

» IBM PC-coBmecTrMmbIii KoMIbIOTED € mporeccopom Intel Pentium MMX, AMD K6 wiu
BhIlIe (HeoOXoanMa moaepxkka HHCTpyKimii MMX);
[Tpu uncramsamun SDK 3anumaer 1o 30 MOaiT Ha KECTKOM JTUCKE;
0O0Bém O3Y He menee 4 I'b;
BuneoanganTep € moanep ko 16-GUTHOTO 11BETA U BHIIIIE;
YcrpoiictBo s ureHus komnakt-auckos CD-ROM,

MaHuIyIATOpP «MBILIBY UM COBMECTUMOE YCTPOMCTBO;

YV V. V V V V

OrnepalinOHHBIE CUCTEMBI *!

Microsoft Windows XP 32 owur,
Microsoft Windows Vista 32/64 owur;
Microsoft Windows 7 32/64 owur;
Microsoft Windows 8 32/64 6ur;
Microsoft Windows 10 32/64 owur;
Ubuntu 21.04 64 our;

Linux Mint 20.1 64 our;

Debian 10.9 64 Owur.

N N N R VRN

* C MOJJEP>KKOM PYCCKOTO SI3bIKA M PYCCKOM KOJIOBOM CTPAHUIIEH 110 YMOTYAHHUIO

(pervioHasIbHBIE YCTAHOBKH).
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S. DyHKIUHOHUPOBAHUE U31EJIUA

B sTOoM paszene omucaHbl peKUMBI paObOTHl M3ACTHS U PEKUMBI 00paObOTKU M300pakeHusl.
Br160p pe’kuMOB KamMephl OCYIIECTBIISIETCS IPU MTOMOIIH MPOTPAMMHOT0 00ECTIeUeHH s, BXOISIIETO

B KOMIIJICKT ITIOCTAaBKH.

5.1. Pe:xumbl padoThl U3/1e1UsA

YerpoiictBo RT-2400UV umeet creayromnie OCHOBHBIC PEKUMBI PaOOTHI:

o Pesrcum enympenneil CUHXpOHU3AUUU, TIPU KOTOPOM OCYIIECTBIISIETCS HETPEPHIBHBIN BBOJI
TEJIeBU3MOHHBIX KaJIpOB B KOMITbIOTEp. HacToTa BBO/A KaJpoB cocTaBisieT 24 I'i

o Pexrcum 6eHewiHell CUHXPOHU3AUUU, TIPU KOTOPOM OCYIIECTBISICTCS OJUHOYHBIA WIH
MTOTOKOBBIN BBOJI TEJIIEBU3MOHHBIX KaJpOB B KOMIbIOTEep. CHrHAJI BHEIIHEH CHHXPOHHU3AINU
JOJDKEH UMETh 4acTOTY 3aiycka He 6oiee 24 T'i;

e Peoxrcum nepedauu mecmoeozo u3zo0paj)xcenus, NpU KOTOPOM OCYIIECTBISETCS IPOBEpKa
KaHajia CBSI3U MEXIy MojyJsieM gortonpuéMHuka u miatoi ynpasinenus (KMOII marpuna ne

3a/ICCTBOBaHA).

5.2. llndposasi 060padoTKa N300paKeHUS

udposas 06padboTka U300pakeHUs peann3yercs B Moaylie (GOTONPUEMHHUKA, TOCTYITHBI
cienyromue GyHKIUU MUGPOBO 00pabOTKHU:
e PekypcuBHOe HakomieHue ¢ koappunuentamu ot 1/2 no 1/256;
¢ Brruntanue u3 Tekymero kaapa DSP 6anka,
e Cnoxenue Tekyuero kajapa ¢ DSP 6ankowm;
¢ JluHamMHuyecKoe CIOKEHHE CMEKHBIX KaJIPOB;

L4 I[I/IH&MI/I‘IGCKOG BBIYUTAHUEC CMCKHBIX KaaPOB.

5.3. @yHKUMH yJy4llleHUs KauecTBa H300paxKeHust

DOyHKIUY yITydIlIeHHs Ka4eCcTBa H300paKeHHs TTO3BOJISIOT MOBBICUTH COOTHOIIICHUE
CHTHAJI/IIIYM TPH pabOTe CO CIaObIMU MJIH CIIMIIKOM CHIIBHBIMH CUTHAJIaMU. Peann3yrorcs npu
UCIIOJIb30BAHUH CICIHATBHBIX PEKHUMOB PAOOTBI MATPHIIBL.

[MoanepKHUBAKOTCS PEKUMBI:

e Standard low gain (cTanmapTHBIN ¢ HU3KUM YCHICHHEM);
e Standard high gain (cranmapTHBI# ¢ BRICOKUM YCUIICHUEM);

e High dynamic range (¢ BEICOKUM JHHAMHYECKHM JUATA30HOM).

000 «PACTP TEXHONOOXWU»
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6. IloaroroBka U NOPsAAOK padoThI

B manHOM paszzene paccMaTpuBalOTCs BOIMPOCHI MMOATOTOBKH KaMEPhI K padoTe, MOAKITIOYCHUS
BHEITHETO 000py/I0BaHMsI, YCTAHOBKH JIPAaliBEPOB YCTPOUCTB MHTEPPEHCHOTO afanTepa, YCTAHOBKH
U 3aIycKa YIpaBJsAoIIEnd IPOrpaMMBl.

Baumanmue! Bce paGorbl 1m0 yCTaHOBKEe M MOAKJIIYEHHIO KaMepbl TOJIKHBI
NPOM3BOAUTHCH NMPH OTKJIOYEHHOM 3JieKTponuTanuu [IIBM, BBIKIIOYEHHOM HCTOYHHUKE
NUTAHUSA ONTHYECKOr0 JATYUKA U MOAKIH0YaeMOro 000py10BaHuUs.

II9BM wu mnoakiawydaeMoe 000pyIoBaHHEe HO0KHbI HMeTh o00lIee 3a3eMJIeHUE U
JKeJIATeJIbHO IMO0JIY4YaTh 3JJIEKTPONMTAHME OT OJAHOr0 HCTOYHMKA. Bo m30exkanme BbIXOHA
U3/leJ I U3 CTPOsi, He MPOBOAMTE NMEPEKOMMYTAIUIO COCAUHUTEIbHbIX Kalejeil BO BpeMms

padoThlI.

6.1. HO}IFOTOBRa K paﬁ()Te OIITHYECCKOI'0 JaTYuKa

Jlnsa xperieHus: 6;10ka GoTonpuéMHUKA B €0 HIDKHEH 4acTH MPeyCMOTpPEHbI 4 OTBEpCTHS C

pe3pboit MS. B Ilpunoxenuu 1 npuBenéH rabapuTHBINA 4epTEK ONTUIECKOTO IaTYMKA, I71€ TTOKa3aHO

pAacION0KEHNE KPENEKHBIX OTBEPCTUM.

3aerHI/ITe ONTHYCCKUM AATYUK, BBIBCPHUTC 3alIUTHYIO 3arIyHIKy OITHYCCKOI'O KaHalla H
BBEPHUTE BMECTO He€ 0OBEKTHB, puC. 8.

Bo uzbexxanue momanaHus MBUIM HAa MaTpUIly HE OCTaBJISIITE ONTHYECKH KaHal Oyioka

(doTonpUEMHHKA OTKPBITHIM JUIUTEILHOE BPEMSL.

3au4ummm 3aciiyuika

Puc. 8. Hauano ycraHoBKkH 00BeKTHBA B OJIOK (pOTONPHEMHNKA
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[Mogkmounte k pazpémy X1, puc. 9, xoakcuanpHbili Kabenbr SAT—-703B-XX. Ilokonépka

pa3bpéma X1 npuBezneHa B Tabnuue 3:

Tabnuna 3. IlokonéBka pazpéma X/ (mun BNC-112554)

Konrakr Hennb
1 CoaXpress
2 GND (3emust)

[Moxxmrounte K pazpemy X2, puc. 9, kabenb anexkrponuranus, puc. 4. [lokonéska pazpéma X2

npuBe/ieHa B Tadnuile 4.

000 “PACTP TEXHONDAXW
LHUDPOBAA KAMEPA
RT-2L00UV
3ab. 001, 20212
Numanue = 248, 0,35A

THUN.201275.018
(denano b Poccuu ™

Puc. 9. 3anusis manens Moynst pOTONPHEMHIKA

[MonkmrounTe KIEeMMBI KaOens 3JIeKTPONUTaHUsI K UCTOYHUKY MTOCTOSTHHOTO Toka 24 + 3 B, 2
no ymomuanuio 24 B. Knemma ¢ 4é€pHbIM MpPOBOJOM HPUCOETUHATCS K Lenu «-Unum», Kiiemma ¢

KPACHBIM IIPOBOJOM MOJACOEAUHSETCS K Lenu « +Unumy.
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Ta6mumna 4. Iloxonépka pazséma X2 (mun DHB-26F)

Kontakr Hennb Ha3nauenue Konrakr Hennb Ha3znauyenue
1 TDI | !porpammpona- 14 DIN2 Liudpp. Bxx 2
2 TMS Hporpifll‘;“po’sa' 15 DIO1 JICIT*
OPTO_ANOD/
3 DOUT2 [udp. BeIXO 2 16 RS-285 Y SYNC / RS-485
OPTO_CATOD/
4 DINO [udp. Bxox 0 17 RS485 7 SYNC / RS-485
5 DIN3 udp. Bxon 3 18 +24 V +U nuranus
6 DIO2 JICIT* 19 TCK Hporpammiposa-
HHE
7 RS485 A | Peseps/RS-485 20 GND OOmmit
GND/ .
8 RS-485 B O6mmii / RS-485 21 DOUT1 Hudp. Bexox 1
9 24V - U nuranus 22 DIN1 Hudp. Bxox 1
+3.3V * *
10 EXT JCIT 23 DIOO JCIT
11 Tpo | llporpammuposa- 24 DIO3 JICIT*
HHUC
12 DOUT3 Mudp. BIxOx 3 25 GND OO6mmit
13 DOUTO [udp. Beix07 0 26 +5V EXT JCIT*
* JICII — nst cimy>ke0HOTO MOJIb30BAHHUS.
7 000 «PACTP TEXHOJNOMKM» .
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6.2. IloaroroBka k padore uHTepgeiicHOro aganrepa

Ycranosute agantep B cBoOoHbIHN ciioT PCI-Express marepunckoii muatel [1K. [TogkmrounTe
K pazbémy X3 agantepa kadeins cBsizu SAT-703B-40, puc. 10. Llokonéska pazpéma X3 npuseeHa B

Tabauie 5.

Pazvém X3

Pazvém X4

Puc. 10. MapkupoBka pa3béMoB nHTep(elicHOro aganrepa

Tabnuua 5. LlokonéBka pazbpéma X3

Konrtakr Hens
1 CoaXpress
2 GND (3emust)

7 000 «PACTP TEXHONOOAXWU» 13
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6.3. [logk/II04YeHUe BHEIIHUX YCTPOICTB

Uepes pa3zbém X2 TONOTHUTEIBHO JTOCTYITHBI:
e 4 nunuu nudposoro BBoja, e DIO0+DIO3 (yposens TTL);
e 4 nuaun mudposoro BeiBoaa, e DOUT0-DOUT3, narpy3ounas criocooHocTs 20 MA;
e BXOJl CHHXpoHM3anuu yepe3 ontpoH, nenu OPTO_ANOD, OPTO_CATOD.
[HokonéBka pazbéma X2 nmpuBeieHa B Taomuiie 4.
B unTepdeiicnom ananrepe mpeaycMOTpeHa BO3MOKHOCTD MOAKIFOUYCHHUS BHEIITHUX YCTPOUCTB
no uHTepdeiicy RS-485. [Noakmouenune nmpousBoauTes uepe3 pazbem X4 amantepa. [lokonéska
pazbéma npuBeieHa B TabauIe 6.

Ta6nuna 6. [lokonéska pazpéma X4 (mun DSUB-9F)

Konrakr Menn KonTakT Menn Konrakr Menn
1 +3,3V EXT 4 RS485-Z-1 7 RS485-B-1
2 - 5 - 8 RS485-A-1
3 RS485-Y-1 6 - 9 GND

6.4. YcranoBka apaiiBepoB uugpoBoii Kamepbl U NPOrPaMMHO-
AJITrOPUTMHAYIECKOI0 o0ecneueHus

B Habop noctaBku 1u(ppoBOi KaMepbl BXOJUT KOMIAKT-IUCK, COACPXKAIIUI IpaiBephl I
onepannonusix cucrem Microsoft Windows: XP, Vista, 7, 8, 10 u xommiekT pa3paboTyuka
mporpaMMHO-ajropuTMuyeckoro obecreuenus Raster Technology SDK v2.xx.
Jins ycraHoBku apaiiBepoB u [IAO cnenyliTe WHCTPYKIHMSM, H3JIOKEHHBIM B JIOKYMEHTE
«Komnnexm paspabomuuka npozpammuo-anzopummuueckozo obecneuenusn Raster TechnoloQgy

SDK v2.xx. Pyko6oocmeo no ycmanoexe.

6.5. Ilopsinok BKJIOYEHHS U BHIKJIIOYEHUS KaMepPbl

1. Ha G0k poronpruéMHUKa MO1aeTCs SJIEKTPOIIUTAHUE;
2. 3amyckaeTcs mporpaMmmMHo-aroputMuueckoe ooecneuenue (MasterCap uinu Capturator).
BrixmnmtoueHre npou3BoUTCs B 0OpaTHOM MOPSIKE: 3aKpbiBaeTcs npuioxenue MasterCap umu

Capturator, BeIkitouaeTcs deKTponuTanue 010ka GoTONMPUEMHIKA.
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6.6. PaGora ¢ kamepoii

Pabota Cc kamepoii Oyaet paccMoTpeHa Ha npumMepe nporpammbl MasterCap v3.xx. 3amycture
Ha BeINoJTHEHHE (haiin mastercap.exe. [1pu mepBom 3amycke mporpaMMbl OTKPOETCsl OKHO «Macrtep
NMOJATOTOBKHM K MepBOMY 3amycky». B xome paboTsl MacTepa HEOOXOJUMO BBIOpATh U3 CIUCKA
YCTPOMCTBO — MUPPOBYIO Kamepy, puc. 11. Beibepure ycrporicteo RT2400UV0. 1 HaxxMuTe KHOTIKY
«OK».

i [E— L= | (=] 72 |
E - Bl e =
®aiin [Mpaeka Ycrpoiicteo eeoga  WMuctpymenter  OGpaBotka Bpema  Cere O nporpamme
= o
F-w - BEES O FEEBER R
@ | 4 | M | ] | [} | M | » | %| {5y Bpeta sanmcu Kaap Becero CKDDDCTbj
] 00:00:00.000 0 0 [Tox [
MacTep nogroToEKKH NPOTPaMMB! K NEPEOMY 3aMyCKy =
[nsa exifopa mogenu engeonpoueccopa wnw Ludposoi
KaMepel, @ Takxe Gaiina MUKpoNporpaMMel, HEXMUTE KHOMKY
"Nanee".
<< Hasan | Nanee == | Beixoa |
. 185 BuiSop ycrpoiictea = | [E] |

m RTOD1VPO
m RTOOZNET
g [Frsoove

Hudopraumn

Bubnuotexa: Rt2400uv.dl, Chopka: 2.9.0.0
HaTa: 27.07.2020, 14:41:40
Bepoua uHTepdelca: 2,.9.0.0

Bua aepesa yoTpoiicTe | YNpoWEHHEIA -

oK | CTMera |

Puc. 11. JInanoroBoe okHO «Bbi00p ycTpoiicTBa»

Hanee «MacTep» MONPOCUT BIOpATh MANKHU JIJIs COXpaHeHUs (aitioB BII€03aMUCH, OBICTPOTO
COXpaHEHHUs KaJpoB U CHUMKOB 3KpaHa. [logpobHoe ommcanue 1o pabore ¢ MporpaMMoN MOKHO
HalTH B TokymeHTte «IIpozpamma MasterCap v3. Pykosoocmeo onepamopay.

[Tocne okoHuanus paboThl «MacTepa» OTKPOIOTCS IIABHOE OKHO IIPOTPaMMBI (CBEPXY) U OKHO

KaHana oopabotku «Kanau #1», puc. 12.
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B MasterCap : RT2400UV0

IR’

o3 = |

®aitn  [lpaeka YcTpoiicTeo BB0Aa

F->-BES

WHCTpyMeHTbI

O6patorka Cere O nporpamme

EIREEEEEEY

® | 4 I M | ] I ..I M ' » i; G—) AUTENBHOCTE Kaap Bcero  Ckopocte .
T  — 00:00.000 000000 000000 [ 0% -]
1 1

Karan #1 -> RT2400UV0 {2048 x 2048 x 12) &
PuBER M- DS QR 00

D S Ll fl

Knonka
«Hacmpoiitka ycmpoiicmea éuoeo-6600a»
|t Knonka
< «Bocnpouszeeoenue»n 7 2
Knonka g ‘
A «Cmony
Ore
. D)
T
. " _
- ’ |
= .'_ -
- !
=

ki 5 =]
| X=738 |Y=556 |A=2492emp |f=2371 ru |Kamp=4518 | Bugeosaxsar.. OK 4

Puc. 12. T'maBHOE pabouee okHO mporpammel MasterCap

Z[J'DI 3aIlyCKa 3axBaTa KaJpOB, HAJKMUTEC KHOIIKY «BocnponsBez[eHne», puc. 12. I[J'Ii[ OCTaHOBa

3axBara KHOMKY «Ctom». [l BpI30Ba OKHA yIpaBiieHUs KaMepol HaxkMuTe KHonky «Hacrtpoiika

ycTpoiicTBa BuaeoBBoAay. [Ipu atom otkpoercs okHO «RT2400UV0 — Hacrpoiika», puc. 13.
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RT2400UWD - HacTtpoika

[nagHan ]

Alln

B per4a 3 KCnosuum9, ceryH

I—J_ HotauHan

Nuanazon sHayeHwi AL
[ ]
P LAHLARAY A II' b &k iy

[ NYGHHA OUKDPOBEM, BHT/NHKCENE

O6patorka

PEKHDCMBHDE HakonASHKHE
T ——

DSPF onepauwms

Onepauna | OfpafoTka oTkao4eHa v|

Becosol ko dduumreHT

| D&HoeuTE DSP onepana I

Popmar Kagpa
[~ OTpaxeHue cnega HaNpaso
[~ OTpameHWe CEepRY BHWS

WmprHa Bricora

NonoaHurensHo

[ BHYTpEHHME TecT

=

Owmidikm otmeHa

¥

Puc. 13. Oxno «RT2400UV0 — Hactpoiika»

B nanemn «AIIII» OkHa HaxOAATCS MOJI3YHOK YIIPABIEHUS dKCIO3ULIMENH KaMepbl, HHIUKATOP
Jrarna3oHa 3HaYe€HUI YpOBHS CUTHAJIA U CEJIEKTOP Pa3psIHOCTU n300paxeHus 8 wiu 12 our.

3HadeHre SKCIo3unuu u3MeHsercsa B auana3one oT 0,0001 mo 0,5 c. Knonka «HomunHam»
ycTaHaBIMBaeT 3kcno3uiuio pasHyto 0,042 ¢ (1/27,8 I'y) B oObiuHOM pexxume. [Ipu mpeBblieHUH
BPEMEHEM HKCIIO3ULIMM HOMHUHAJIBHOI'O 3HAYEHMs, 4acTOTa BBOAA KaJapoB mnagaer. EE 3HaueHue
paccuuThIBaeTcs o Gpopmyse:

fie = Utoke:

[Tanens «O0padoTKa» OTBEUAET 3a YIpPaABJICHUE aNapaTHoOi 00paboTKOI n300pakeHusl.
[Ipu ucnonb30BaHUU PEKYPCUBHOTO HAKOIIJIEHUS PE3yNbTUPYIOIee N300paKeHHE BHIYUCIISETCS
CJIETYIOIM 00pa3oM:

Bn= k*An+ (1 -Kk)*Bn1, k = i/m,

rne: B — pe3yAbTHpYIOIIee N300pakeHHe B N-OM KaJpe;
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An — onupoBaHHOE U300paKEHUE B N-OM KaJIpe;

Bn.i  — pesymprupyromee nuzobpaxenue B N—1-oM kaape;
k — K03((HUIUEHT peKypCuH;
m — 3HaMeHaTeNb K03 duimenTa pekypcur, m =2, 4, 8, .. 256;

i — yucnutens Koddduiuenra pekypeun, i=0, 1, 2, .. m-1.

Cenexktop «DSP omepaumms» 103BONIIET BHIOpaTh OMNEPAlMHA  CIOXKCHHS, BBIYUTAHUS U
JTUHAMHYECKOTO CIIOKCHHSI U BEIYUTAHUS KaJPOB.
Ilpu evluumanuu Kadpa B KavyeCTBE BBIYUTAEMOTO HCIIONB3YETCS Kalp H300paKeHU,
3anucaHHbii B DSP GaHk 1o koMaH e onieparopa:
Bn= (k*An—(1-Kk)*Apsp) /2 +c, k = w/m,
rae:  Bn — pe3yJbTUPYIOIIee N300pakeHne B N-M KaJpe;
An — onppoBaHHOE U300paKEHUE B N-M KaJIpe;

Apsp — n3o0pakeHuu, 3anucannoe B DSP 6aHk;

k — BecoBoit ko3 duIHeHT;

m — 3HaMeHaTellb BecoBoro kodddumuenra pekypcun, m =2, 4, 8, .. 256;
W — YUCJIMTEIb BecoBOro koddpdunumenra, w =0, 1, 2, .. m-1,

c — IOCTOSTHHOE CMEIIIEHHE, paBHOE MOJIOBHHE pa3psiaHoi cetku ALLIL.

Ilpu cnoswcenuu c¢ Kadpom B KAyecTBE CIIATAEMOI0 HCIOJB3YETCS Kaap H300pa)KeHMUs,
3armcanublid B DSP 6aHk 1Mo KOMaH/Ie oreparopa:
Bn= k*An+ (1 —=K)*Apsp, Kk = w/m,
rae: Bn — pe3yabpTHpyolee U300paxkeHue B N-M Kajpe;
An — oundpoBaHHOE N300pakeHHUE B N-M KaJpe;

Apsp — m300pakenuu, 3anucanaoe B DSP Gank;

k — BecoBOM K03 pHIIMEHT;
m — 3HaMeHaTellb BecoBoro kodddumnenrta pekypcun, m =2, 4, 8, .. 256;
W — YHCIUTEINh BecoBoro kodpdummenta, W = 0, 1, 2, .. m-1,

[Ipn nUHAMUYECKOM BBIYUTAHWH W clio)keHHH B DSP GaHk aBTOMaTHUYecKH 3ammCHIBACTCS
M300pakeHue MPEeABIAYIIETO Kaipa, TO €CTh:
Apsp = Ana
Kuomnka «O6noBuTH DSP omepana» ucnoib3yeTcs IS 3alucH TeKyiero kajapa B DSP 6ank
B PSKMMaX BBIYUTAHHS U CIIOKCHHS (HE JHHAMHYECKOTO).

ITanens «d)opMaT Kaapa» ynpaBJIsa€T BEPTUKAJIbHBIM U TOPU3OHTAIIBHBIM OTPAXXCHUEM Kaapa.
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[Tanens «/loMOJHUTENBHO» COAEPKUT NepekioyaTenn «BHyTpeHnnit Tect» u « BHemHsst
CUHXpOHM3auMs». [Ipyu akTUBalK BHYTPEHHETO T€CTa MAaTpHULla OTKIIIOYAETCA, a KaMepa nepeaact

TECTOBOE U300paKCHHE.

7. BzaumopencTere nudpoBoi KaMmepbl ¢ KOMIILIOTEPOM

VYupasnenue nudposoit kamepoit RT-2400UV ocymectsisiercs uepes ananrep RT-650CPX,
ycranaBnmuBaeMblii B ciotr PCI-Express TIDBM. Apantep wucnonsdyer 32 Kb aapecHoro
MPOCTPAHCTBA ONEPATUBHOW MAMSITH U OJHY JHMHHIO allllapaTHOTO MPEPhIBAHMU.

s OC cemeticta Microsoft Windows (2000, XP, Vista, 7, 8, 10) ympasieHue kamepoit
OCYIIECTBISICTCS JIpAiBEpOM, BXOISAIIUM B KOMIUICKT IOCTaBKH, W OIHMCAHHBIM B JOKYMEHTE
«Nutepdeiic TMHAMHUYECKHX OMOJIMOTEK YNpPaBJIeHHS BHIEONPOLECCOPAMH H HH(POBBIMH
kamepamu RT-XVP u RT-XDC. Texunuyeckoe onucanue 1 pyKoBoJAcTBO nmporpammucta». [Ipu
WCIIOJIb30BAHUU JPYTHX OIEPAIIMOHHBIX CHCTEM HEOOXOIUMO BOCIOJIB30BaThCs MH(pOpMAIMEH U3

paznenoB 7.1 — 7.3, MOCBAUIEHHBIX MOAPOOHOMY OMMCAHUIO BHYTPEHHEH CTPYKTYphI YCTPOICTBA.

7.1. PerucTpbl nugpoBoii kKamepsbl
VYnpasienue nudpoBoil KaMepoii OCYIIECTBISETCS Yepe3 Habop pEerucTpoB, MOTHBIN MEPEYCHb

KOTOPBIX MpHUBEAEH B Tabmwie 3:

Tab6auuna 3. [lepeyeHn perucTpoB ynpasJienus nudpoBoii kamepoii RT-2400UV

Cmemenue | Hanpasiienue Ha3Banme Olicaiie pesucIpa
aapeca onepauun perucrpa
00H 3aMmch Syst_Citrl CHCTEMHBIN PETUCTpP YIPABICHUS
04H 3aMmch DMA_Ctrl | Yupasnenue pexxumom DMA
08H 3aInCh DMA_Addr | Peructp anpeca DMA
0CH 3aluCh DMA_Byte | Peructp cué€runka nanasix DMA
10H YTEHUE Reg_Events | Peructp coObiTuit
14H YTEHHE Reg_Stat Peructp craryca
20H 3aMuch DMA_Line | Peructp mmmnsl ctpokn DMA
24H 3aInch Mem_Addr | Peructp agpeca xanpa
34H — Mem Init Peructp nHHIMAIM3alUK AUHAMHYECKOM
- naMsITH
38H 3aMuch PCI_Ctrl VYnpasieHue BHyTpeHHUM OydepoM maMaTu
40H 3aIHUCh ADC_Citrl VYmpaBieHue moICHCTEMON BBOJIa H300pasKeHUs
4CH 3aMuch Reg_CCDX | Ympasnenue kananom X 61oka poTonpuéMHuKa
S0H 3aMmch Reg_CCDY | Ympasnenue kananom Y 65oka poTonpuéMHuKa
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Cvemenue | HanpaBienue | Ha3Banue
Onucanue perucrpa

ajgpeca onepanumn perucrpa
HUS
AMIUTATY/IBI
BXOJTHOTO
50H YTCHUE OnpezeneHre aMILUTUTYIbl BXOJHOTO CUTHAA
CUTHaJa
ADC_MinM
ax
58H 3aMuch Reg_VD Peructp pexuma [13C marpuiibt
5CH 3aMuch Reg_Shutter | Peructp BpeMeHHU 3KCIIO3UITUH
68H 3aMuch Reg_AddrX | Peructp agpeca maHHbIX KaHamga X
6CH 3aMuch Reg_AddrY | Perucrp agpeca maHHbIX KaHamga Y
Numb_Pixel ,
74H 3aluCh Al — | Cu€TumK JaHHBIX NIPH PUKCAIMH KaIpa
DCH 3aMMcCh Reg_Binning | Yopasnenue o0beqMHEHHEM CTPOK

Perucrpsl HacTpoiiku popmMaTa cTpoda CTATUCTUKH

ACH 3aMMcCh Strob_L JleBas rpanuia crpoba BHYTpH Kajapa

BOH 3aMMcCh Strob_R [TpaBas rpanuia ctpoba BHYTpHU Kajpa

B4H 3aMMcCh Strob_U Bepxusist rpanuiia ctpoba BHYTpHU Kajzipa

BCH 3aMMcCh Strob_D Huxnss rpannna ctpoba BHYTpHU KaJipa
Peructpsl nudpoBoii 00padoTKN CUTHAIA

AOH 3aMucCh ADC_DSP | Peructp ¢pyukuuiit LIOC o6pabotku

COH 3aMMcCh Stb_Level | Peructp aMminTyHOro mopora

D4H 3aMmch Reg_Weight | Peructp BecoBbIX K03()(HIUCHTOB

D8H 3aMmch Reg_RC VYnpaBieHue peKypcUBHbBIM GHIBTPOM

CMCH_IGHI/IG aAaApPECOB PETUCTPOB YKA3aHO OTHOCUTCIIBHO IIEPBOT'O 0a30BOro AAPECHOI 0 pETUCTpPa

KOH(l)I/Il"ypaLII/IOHHOFO 3aroJIOBKaA IJIAaThl YIIPABJICHUS.

7.1.1. CucTteMHBIii perucTp ynpapJjeHUs:
C momonipto peructpa Syst_Ctrl 3amaercst Macka npepbIBaHHI 110 PA3TUIHBIM COOBITHSIM.
VceranoBkoit B 1 ouroB D2 .. DI peructpa Syst Ctrl paspemaercs ¢ukcanms
COOTBETCTBYIOIIUX coObITUH B peructpe Reg_Events. bur DO paspemaet renepainio npepbiBaHui

OT YCTPOWCTBA MPHU HACTYTUICHUH ITHX COOBITHH.

bursl Onucanne

0 Oob1ee pasperieHne npepbIBaHun

1 Paspemenue npepreiBanus npu 3asepiiennn DMA

2 Pa3pemennie npeppiBaHus NpU 3aBEPIICHUN BBOJA KaJipa
31..3 He ucnonszyercs
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7.1.2. Peructp ynpasJjenus pexxumom DMA

Peructp DMA_Ctrl opranusyet mopsiiok ooOmMeHa ganasiMu uepes natepoeiic PCI.

burel Onucanue

0 He ucnions3yercs

[IpunyaurenpHblil ocTaHoB pesxxuma DMA

1 0 — DMA mipoxoauT B OOBIYHOM PEKHUME

1 — pexxum DMA octaHoBi€H

PaspsiHOCTD niepe1aBaeMBbIX TaHHBIX

2 0 — oquH OaiiT Ha nUKcens (8 OuT)

1 — nBa Gaiita Ha nukcenb (12 OuT)

Hanpasnenue nepenaun gannsix uepes narepgeiic PCI:

3 0 — naHHBIC 3aNTUCHIBAIOTCS BO BHYTpeHHHUH Oydep BuIeonpoieccopa
1 — manHBIC YMTAIOTCS U3 BHYTPEeHHET0 Oydepa Buaeompoieccopa
Yrenue / 3a1UCh 4ePECCTPOYHOTO N300PAKEHHUSL:

0 — mociemoBaTenbHOE (MMPOTPECCUBHOC)

1 — yepeccTpouHoe (AJTMHA CTPOKHU B MUKCEISIX YKAa3bIBAETCS B PETHCTPE
DMA Line)

UYrenwue / 3a1UCh JaHHBIX C BEPTUKAIBHBIM OTPAKECHUEM:

5 0 — oT BepxHel CTPOKH K HUXKHEH

1 — ot HmxkHeit ctpoku k BepxHueit (Vertical Flip)

31..6 He ucnons3yrorcs

7.1.3. Peructp agpeca DMA
B peructp DMA_Addr 3anmceiBaetcst 32-xX pa3psiiHblil apec, yKa3bIBAaIOIIUA Ha HA4ajo
o0acTy onepaTUBHOW MaMsITH KOMIIbIOTEpa, ¢ KOTOPOH OyAeT opraHu3oBaH OOMEH JaHHBIMH MPU

BeinonHeHurn DMA. Oneparus 3anucu B periuctp DMA_Addr gaér takxe crapt npoueccy DMA.

7.1.4. Peructp cueruuka ganabix DMA
Peructp DMA_Byte sBasiercst 21-pa3psaaHpiM CUETYMKOM KOJMYECTBA MEpedaHHbIX OallT B
xone BeimoiaHeHus: DMA. 3a ogun uukn DMA moxuo niepenats a0 2048 Kb nannbix. 3naueHue

KoJn4yecTBa OaifT, 3aMMChIBAEMOE B PETHCTP, AOJKHO OBITH KpaTHO 16.

7.1.5. Peructp coObITH

B peructpe Reg_Events ¢pukcupyercs nnpopmarius o coObITUSAX, BEI3BABIINX IIpepbiBaHue. B
MOMEHT HACTYIUICHHsI OJJHOT'O U3 Pa3pelIeHHbIX COOBITHH YCTaHABIMBAETCS B 1 COOTBETCTBYIOIINI
our peructpa Reg_Events u Beinaercs npepsiBanue. [lpu uteHnn peructpa Bce yCTaHOBJIEHHBIE B 1
6utsl cOpacbiBatoTces B 0, a mpephIBaHHE CHUMAETCS.

Baxno! I1pu o6paboTke npepriBanuii uteHne peructpa Reg_Events sBrsercst o0s3aTebHBIM

YCIIOBUEM.
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burtel Onucanue

3aBepiienue nporecca DMA. but yctanaBnupaercs B «1», Korja c4€TUUK
0 KOJIMYECTBA MepeJaHHbIX OalT TOCTUTHET HYJIS, YTO CBUICTEIBCTBYET 00
yCIIELTHOM 3aBepiieHuu npouecca DMA

Ommbka Bo Bpems BeimosiHeHUsT DMA

3aBepuieHue GpuUkcaly Kajapa Bo BHyTpeHHeM Oydepe miaTsl yrpaBieHUs

31..3 He ucnions3ytores

7.1.6. Peructp craryca
B peructpe craryca Reg_Stat otpaxaercs wH(pOpManus O COCTOSHHHM YCTPOWCTBA U

IIPOUCXOAAIINX B HEM IPOLECCAX.

Bburel Onucanmne

Oxonuanue (puKcauy Kajpa BO BHyTpeHHEM Oydepe maMsTH IUIaThl yIpaBIeHHs.
bur cOpaceiBaercs B «0» mpu mporpaMMHUpOBaHUM peXHMa (HUKCallUMK Kajapa U
0 yCTaHaBJIMBAETCA B «1» B KOHIIE BBOJ]a OHOIO KaJpa

0 — mporuece (ukcanuu Kajapa He 3aKOHYEH

1 — npouecc pukcanuu Kaapa 3aKOHYEH

2.5 He ucnons3yrorcs
[Tpouecc DMA aktuBeH. but ycranaBnuBaercs B «1» IpH 3aMucu agpeca B perucTp
6 DMA_Addr u copacsiBaetcst B «0» MpH 3aBepIICHUN MO0 OCTAHOBKE IpOIecca
DMA.
11..7 He ucnons3yrorcs

CuéTunk muKcenew, yIOBIECTBOPSAIOMIUX KPUTEPUIO PAIUYUMOCTH U300paKEHUN,

31.12 3aganHomy B Stb_Level

7.1.7. Peructp aapeca kaapa, peructp AJauHbl crpoku DMA

Peructp Mem_Addr (21 0Out) sBisieTcsl ykasaTelnsMH Ha TEKYIIU ajpec MamsTd BO
BHYTpEHHEM Oydepe IIaThl yrpaBlieHUs OTKY/1a HAauHETCS Mepechlika Kajapa (Homep OaHKa namsTu
onpenensiercst 6utamu D1 .. DO peructpa PCI_Ctrl). IIpu Bemmonnennn DMA 3ToT ykaszartenb
CMEMIA0TCS B COOTBETCTBUH C KOJIMYECTBOM TEPEIAHHBIX OAMT.

B peructp Mem_Addr 3anuceiBaeTcs aipec nepBoii (pu 4TeHNH / 3aTIMCH CTPOK CBEPXY BHH3)
WITH TIOCIieTHe (IIPU YTEHHUHU/3aMCH CTPOK CHH3Y-BBEpPX) CTPOKHU Kajpa.

Ecnu mepenaercs He Bech kaap, To B peructp Mem_Addr 3ammceiBaetcst HE0OXO0IUMOE
CMeICHHEe OT Havaja (MM KOHIA) Kajapa. B atoM ciayuae 3HaueHue peructpa Mem_Addrl moxHO
BBIYUCIIATH 1O (popmyiie:

[Mem_Addr] + [DMA_Line] * [Numb_Line_Act + 1]/ 2 — nyst 8-pa3psiiHbIX TaHHBIX;

[Mem_Addr] + [DMA_Line] * [Numb_Line_Act + 1] — gna 16-pa3psaHbIX

JaHHBbIX.

000 «PACTP TEXHONOOXWU» 29
Teu.: +7(495) 789-93-67, 425-73-26; www.rastr.net, rastermsk@gmail.com



http://www.rastr.net/
mailto:rastermsk@gmail.com

Peructp DMA_Line (11 6ur) onpenenser JIMHY CTPOKH nepeaaBaemoro uepe3 muny PCI
Kajipa B UKCENSIX (Pa3psIHOCTh MUKCENst HeoOXoauMo ykas3biBath B peructpe DMA_Ctrl).

3HayeHus, 3anucbiBacMbie B peructpel Mem_Addr u DMA_Line, 10mkHbI ObITh KpaTHBI 16.

7.1.8. PerucTp MHHUIIMATN3ALUH JUHAMUYECKOH NaMATH
Peructp Mem_Init wucnone3yercss Ui MHUNHMAIA3ALIUM JIUHAMAYECKOW MaMsTH OJOKa
¢doronpuemMHrKa W TUATHl ynpasieHus. Ilpu craprte apaiiBepa WM IporpaMMbl B 3TOT PETHCTP

3anuceIBaeTcs 3HaueHue 0.

7.1.9. Peructp ynpasjieHHsi BHyTPeHHUM Oydepom namsiTi

Peructp PCI_Ctrl ocymectsisier Beibop aktuBHoro PCl OaHka.

Butebl Onucanune

1..0 | Beibop HOMepa Oanka jisi ooMeHa qanabIiME yepe3 PCl (BeiOop aktuBHOTO PCl Ganka)

31..2 | He ucnonb3yrorcs

7.1.10. Peructp ynpasjieHusi OJACUCTEMOI BBOJAa M300paskeHHSI.
Peructp ADC_Ctrl ocymectBisieT ynpaBieHHEe PEXKHMOM BBOJAA U MPOIECCOM (DUKCAIUU

KaJipa U300pakeHusl BO BHYTpEHHEM Oy(depe naMsITH 1IaTsl yIpaBIeHUS.

Burel Onucanune

1.0 Br16op Homepa Ganka aiis BBoja kazapa (aktuHoro ADC Ganka)

2 He ucnions3yercs
3 BrirodeHune 3epKaibHOTO OTOOPaXESHHS 110 TOPH30HTAIH ITPH BBOJIC N300paKCHHUS
4 BritroueHne niepeiaun TeCTOBOTO U300paXKeHUS
5 BxitoueHne pexxrMa BHEIIHEH CUHXPOHU3AIIUH TIPH TOTOKOBOM BBO/IE
(wactora 3amycka > 12,5 ')
5 BxitoueHne pexxrMa BHEIIHEH CHHXPOHU3AIUY ITPH OJIMHOYHOM BBOJIE

(wactora 3amycka < 12,5 ')

[epexatoueHue pa3psiIHOCTH BXOIHBIX TAaHHBIX:

7 0 — 1 Gaiit Ha mukcenb (8 OuT)

1 — 2 Gaiita Ha nukcens (12 OuT)

Bxutouenne ¢ukcanym kaapa. but aBToMmaTHuecku cOpackIBaeTCs M0 OKOHUYAHUH
¢bukcayu kaapa. [I[puHyauTenbHbI cOpoc OcTaHABIMBACT (DUKCAIIUIO Kaapa
3anuck kaapa B DSP 6ank.

but aBTOMaTHyecku cOpachIBaeTCs 10 OKOHYAHUH (DUKCAINH KaJpa.

31..10 | He ucrions3yroTcst
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7.1.11. Peructpsnl ynpapjenns kanainamu X u Y 0/10ka ¢poronpuéMHuKa
Peructpst Reg_CCDX u Reg_CCDY — MHOro(yHKIIMOHAJIbHBIE PETHCTPHI, CAYXKALIHE IS
HaCTPOMKH U yrpaBieHus padoroit JIKB, onudpoBkoii curnana, ero HOpMUpoBKO# U T.1. [Tpu cTapre

IIporpaMmabl B HUX IMOCJICAOBATCIIbHO 3allMChIBACTCA ITPUBCACHHAS HUXKC cnyn(e6Ha;1 I/IH(l)OpMaHI/IH.

Peructpni ITocaenoBaTeILHOCTEL KOIOB
Reg_CCDX 5120, 2, 4, 262, 8, 10, 12, 14
Reg_CCDX 5120, 2, 4, 262, 8, 10, 12, 14

7.1.12. Peructp onpeejieHusi aMIUIATY/IbI BXOJTHOTO CUTHAJIA

Peructp ompeneneHust aMIInuTyabl BxogHoro curaana ADC_MinMax mo3BoiseT 3a Bpemst
BBOJIa KaJpa OMPECIIUTh MUHUMATBHOE U MaKCUMaIbHOE §-OUTOBBIC 3HAUCHUSI BXOITHOTO CUTHAJA.
OTH 3HAYCHHS B JATBHEHIIIEM MOTYT OBITh MCIIOJIB30BaHBI JIISl ONTHMAILHON HACTPOUKH TaOIUITBI

npeoOpa3oBaHus APKOCTH MIPH BBIBOJE U300paxkeHus: Ha MOHUTOP [I19BM.

Burtel Onucanue

7..0 MunuMallbHOE 3HAUY€HHME CUTHAA B KaHajie X BO BpeMs BBOJIa TTOCIIETHETO Kapa.

15..8 MakcrumManbHOE 3HaUeHHe curHalia B kKaHajie X BO BpeMsl BBOJIa IIOCIIEIHETO Kajipa.

23..16 | MunumansHOE 3HAYCHUE CHTHAIA B KaHalie Y BO BpeMs BBOJIA MOCIEAHETO Kaapa.

31..24 | MakcuManbpHOE 3HaYCHHE CUTHAIA B KaHaie Y BO BpeMsl BBOJIA TIOCTICTHETO KaJIpa.

7.1.13. Peructp BpeMeHH IKCIO3MINHU

Peructp Reg_Shutter ompenmenaT Bpemsi, B TEYEHHE KOTOPOrO MaTpHIla HaKaIUIMBAeT
CBETOBYIO PHEPIUI0. DTO BpeMs H3MepseTcsl B OTpe3Kax BpEeMEHM paBHBIX 37,68 Mkc (mepuon
cunThiBaHus 01HOM cTpoku u3 KMOII maTpuiisr). 3Hauenue perucrpa, paBuoe 1061, coorBeTcTByeT
BpeMeHu HakoruieHus 40 mc. 3naueHue peructpa B guanazone 0 .. 7 TakKe COOTBETCTBYET BPEMEHHU
HakoruieHus 40 mc. Haunnas co 3Hauenus 8 (0,301 mc) u nanee BpeMsi HAaKOIUIEHUS U3MEpsIETCs B

orpe3kax 37,68 MKc.

7.1.14. Peructpsbl afpeca JaHHbIX KaHAJI0B X M Y, perucTp c4€éTYNKa JAaHHBIX NPH (PUKCALUA
Kajapa

Ilepenaua BuaeosaHHbIX U3 0s10Ka (GOTONPUEMHHKA B IUIATy YNPABICHUS U HAKOIUIEHUE UX B
OJTHOM M3 0aHKOB BHYTPEHHETO Oydepa mamsiTi ocymiecTBiseTcs o kaHainaMm X u Y. JlaHHbIe KaHaa
X TmepenaroTcs B BO3pAcTalOIIeM TOpsIKE, NaHHbIe KaHama Y — B yObIBaromeM. Peructps
Reg_AddrX u Reg_AddrY yka3plBaroT Ha HayaJlbHbIE aJpeca 3aluCH JaHHBIX B Oydepe IiaThl
yIpaBJIeHMs. 3HAaUE€HUsI PETUCTPOB COOTBETCTBEHHO paBHbI 0 1 2047.

Peructp Numb_Pixel_All onpenenser konuuecTBO nepeaaBaeMbIx 0ailT B 000MX KaHadax W

paBeH npu osTHOM Kajpe 2048*2048*2 = 8388608.
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7.1.15. Peructp ynpasjeHusi 00beJMHEHHEM CTPOK
Peructp Reg_Binning onpenenser mopsaok cumthiBanus cTpok w3 KMOII marpuisl.

3HaveHue peructpa paBHoe 0 cooTBeTcTBYET pazpemenuro 2048 x 2048.

7.1.16. Peructp pexnma KMOII maTpuunsi
Peructp Reg_VD ucnonb3yercs A OTKIIOYEHUS pabOuYMX HAIPSHKEHUHA M YIPABIISIOIINX
curHasioB or KMOII marpunbl B 1ensSX S3KOHOMUHW 3HEpruu. it mepeBoaa MaTpHIlbl B pabouHid

PEXHUM B PETUCTP 3aHOCUTCS 3HAYCHHE 3, ISl IepeBojia B pexuM sHeprocoepexenus — 0.

7.1.17. Peructpsbl HAcTPOiiKku opMaTa cTPoOa CTATHCTHKH

CTpoO CcTaTUCTHKM MCIIONB3YEeTCs JUIS 3aaHusl HEKOTOPOH MPSMOYTOJIbHOM 0071acTH BHYTPU
Kajpa, Tae OyIyT MPOBOAUTHCS CTaTHCTHYECKHE M3MepeHus. Pasmep u momoxenue ctpoba MOXKeT
ObITh TPOU3BONIBHBIM (0T 1 X 1 10 2048 x 2048 nukceneii), HO He BBIXOIAIIMMU 32 TPAHUILIBI KaJpa.

Bce peructpsl popmara ctpodba umeroT paspsaaHocTh 11 6ut (monyctumeie 3HaueHus: 0 — 2047).

HasBanmue
Onucanue perucrpa
perucrpa
Strob_L KonuuecTBo nukceneit ot JeBO# IpaHUIIbI Kapa J10 JIEBOU IPaHUIIBI CTpoOa
Strob_R KonuuecTBo nukceneit ot JeBO# rpaHUIIbI Kapa 10 MpaBoil FPaHUIIBI CTpoOa
Strob_U KonuuecTBo nukceneit oT BepxHeH IpaHUllbl Kajipa 10 BEpXHEH rpaHullbl cTpoda
Strob_D KonunuecTBo nukceneit oT BepxHEeH IpaHUIIbl KaJipa 10 HUKHEH TpaHulbl CTpoOa

7.1.18. Peructpsl uugposoii 00padoTKH BXOJHOI0 CHTHAJIA.

Peructp ADC_DSP ocymiectisier ynpasieHue nudpoBoii 00paboTkoii n300paxeHusl.

Burtsl Onucanue

Bri6op ¢pynkuuu LHOC o6paboTtku:

D2 D1 DO
0 0 O -—BBoxOe3 mudppoBOI 0OPadOTKH

2.0 0 0 1 -—pekypcuBHas puiIbTpanus
0 1 0 - cnoxeHue TeKymero kaapa ¢ kaapom u3 DSP Ganka
0 1 1 - seruuranue kagapa uz DSP 6anka
1 0 0 - croxeHue IByX CMEXKHBIX KaJpOB
1 0 1 - BblUMTaHUE ABYX CMEXHBIX KaJpOB
31..3 He ucnions3ytores

VYnpasieHne pexxuMOM PeKypCUBHON (uibTpanuu ocymiectisercs peructpom Reg RC. s
WCKJTIOYEHHS TOTPEIIHOCTH OMpPEeIeHHs Pe3yIbTUPYIOLIET0 U300pakeHNs BCE NMPOMEKYTOUHBIE
pe3yNbTaThl BHIYMCIECHUIN NpU OLM(PPOBKE HOBOTO Kajpa 3aHOCSITCS B ClEHUaIbHBIA OaHK MaMsTH

61o0ka hoTonpuéMHHKA.
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butbl Onucanue
Onpenenenre KOdpPUITUEHTA PEKYPCUU:
D5 D4 D3 D2 D1 DO Ko3dp-1 pekypcun
0 0 0 0 O O 1(uerpexkypcun)
0O 0 0 O 0 1 164
5.0 0 0 0 0 1 0 2/64
0O 0 0 0 1 1 364
1 1 1 1 1 0 62/64
1 1 1 1 1 1 6364
31..6 He ucnons3ytorcs

BecoBoii ko3 ¢duimeHT B (QYHKUUSAX CIOKEHUS/BBIYUTAHUS OIPEICISCTCS PETUCTPOM

Reg_Weight o ananoruu ¢ peructpom Reg RC.

burtsl Onucanue
Onpenenenne BecoBoro kodhGUIreHTa onepamnumn:
D5 D4 D3 D2 D1 DO BecoBoii k03¢-1
0O 0 0 0 0 O 1
5.0 0O 0 0O O 0 1 1/64
0O 0 0 o0 1 O 2/64
1 1 1 1 1 0 62/64
1 1 1 1 1 1 63/64
31..6 He ucnions3ytorcs

Peructp Stb_Level 3agaér mopor B BHIe MaKkCHMAaIbHOrO MOIYJS Pa3HOCTH 3HAYCHHI
MUKCeNeH ¢ OJMHAKOBBIMU KOOpJAMHATaMH B JABYX KaJpaX H300pakeHHs, MPEBbIIIEHUE KOTOPOTo

MIPUBOJIUT K YBEITMYCHHUIO CUETUMKA MMUKCelel B peructpe Reg Stat.

burel Onucanne
11..0 YcTaHoBKa aMITUTYJHOTO opora B quana3one 0 .. 1023
31..12 He ucnons3ytorcs

7.2. Opranu3zanus ¥ (yHKIMOHMPOBAHHE BHYTPeHHero 0ydepa namMaTu

Buytpennuii Oydep mamstu agantepa umeet o06EM 128 Mb u coctouTt u3 64 6ankos no 2 Mb.
Kaxxnprit 6aHK MCTIONB3YETCs IS 3aITUCH ¥ XpaHEHHUs OJHOTO Kajpa.

Jloruka paGoThl Kamephl MPEANoIaraeT OAHOBPEMEHHOE OOpallleH!e K BHYTPEHHEN aMsITH CO
CTOPOHBI HECKOJIbKMX TIOJCUCTeM YycTpoiicTBa. Ilpm mepenaue wu3o0paxkeHus u3 OJoka
doTonmpuéMHNKA B TUIATY yIPaBICHUS MO KaOEeIo CBS3H JIaHHBIE CHavYalla yepe3 MOJCUCTEMY BBOAA
M300pakeHUs 3aHOCATCS B OaHK maMsTH, onpeaensiemblii peructpom ADC_Ctrl. Tlocite okonvyanus
Iepefadyn BCEro Kajapa JaHHble nepecbuiatoTcs uepe3 muHy PCI B omepaTWBHYrO DaMsTh

KOMIIbIOTEpA.
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baHk maMsATH, HENOCPEACTBEHHO YYaCTBYIOIIUH B Tepeade JaHHbBIX, HA3bIBACTCSI aKTHBHBIM.
Takum o0pa3om, B yCTPOHCTBE MOXET OBITh HECKOJBKO AKTHBHBIX OAaHKOB, KOTOpPbIE YCJIOBHO

nHazoseM PCl u ADC dankamu. Homepa akTHBHBIX OAaHKOB OIPEIENISAIOTCS COOTBETCTBEHHO OUTaMuU

D1 .. DO peructpos PCI_Ctrl u ADC_Citrl.

RAM 128MB
ADC 6aHk BaHk 0 BaHk 1
WHTepdelic Moacucrema
CcBSA3n BBOAA
CoaXpress n3obpaxeHus
ADC_Citrl Bank 2 Bank 3
PCIl 6ank

Wurepcpeiic PCI
PCI_Ctrl

HasnaueHne akTUBHBIX OAHKOB MpPH BBOJAC OJHMHOYHBIX KaJpOB MOXET OBITh JIFOOBIM.
JlocTaTouHO, HANMpPUMEp, HMCIIOIB30BaTh HYJIEBOW OaHK B KadectBe axmusnoco ADC 6anka s
oun(poBKHU Kajpa u B kauecTBe akmugrnozo PCl 6banka nns nocneayromieit nepenadu ero yepes3 muHy
PCI-Express.

[Ipu BBOJIE HENMPEPHIBHOTO MOTOKA KAIPOB MaHUIYJITUPOBAHUE aKTUBHBIMH OaHKaMHU MaMSITH
JOJDKHO TIOMUYUHSTHCS  ONPEICICHHOMY TPAaBUIYy: OIMU(GPOBKA WM BBIBOJ TEICBH3UOHHOTO
M300paXeHUs OCYIIECTBIISIFOTCS B OaHKE OTIMYHOM OT OaHKa, BEHIOPAHHOTO B JIaHHBIM MOMEHT AJist
nepenaun aaHHbIX mo muHe PCI EXpress. 9To mo3BoiauT u30exaTh MPOIycKa KaJpoB MPU BBOJE

N300paKeHusl.

7.3. O0MeH nanHbIME B pe:kume DMA.

O6meH nanHbiMH B pexxume DMA coctouT M3 AByX 3TamoB — crapTta npouecca DMA u

MOCICAYIOUICTO MMOJYUYCHUA IMOATBEPKACHUA O €T0 3aBCPIICHUU.

7.3.1. OcnoBHoii crapt DMA.

OcnoBHo#t ctaptr DMA BbeImoNHSIETCS KaXIplid pa3, Korga TpeOyeTcss mepeaarh Kaap
M300paXeHUs] W3 BHYTPEHHEW MaMATH YCTPOWMCTBa B OMNEPATUBHYIO MaMATh KOMIIbIOTEpa WITU
o0paTHO 3a OJMH IMKJ, JTUOO B HaualbHOW (ha3e Mpu Imepenaye Kajapa dacTsaMu. B 3Tom ciydae
HEO0OXOIUMBI CIIEeYIOIINE JeHCTBUS:

1. Iporpammupyetcs peructp DMA_Ctrl.
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2. Tlporpammupyrotcst peructpel Mem_Addr u DMA _Line. 3HaucHus, 3amuchiBacMbie B
PETUCTPBI, TOJKHBI ObITH KpaTHHI 16.
3. Ilporpammupyercs peructp DMA_Byte.
4. Tocnemunm u3 Bcex mporpammupyercs peructp DMA_Addr. ITociie onepaiinu 3amucu B 3TOT
peructp HaunHaercs nporecc DMA.
Kontpomnep DMA, peanusoBanHblil B amantepe, Bbiaér 3amnpoc Ha muHy PCI-EXpress u
rocye MOJTY4YeHHUs MOATBEPKACHUS Ha 3aXBaT LIMHbI, HAYMHAET repenady AaHHbeix. [Iponecc DMA
3aKaHYMBAETCS, KOTJa CUETYMK KOJIMYECTBA MEPEAAHHBIX 0aliT TOCTUTHET 3HAUEHUS, 3aIIMCAaHHOTO B

peructp DMA_Byte.

7.3.2. [IpomexxyTounsblii crapt DMA
IIpomexxyrounslii ctapt DMA BbInosiHsieTCSI MOBTOPHO, €CIM IepeAaya Kajapa Belercs
yacTsaMu. B 3ToM ciiyyae HeoOXOAMMBI ClIeayIOLIe JeHCTBU:
1. Ilporpammupyerca peructp DMA_Byte. Eciau konauuecTBO IepelaBaeMbIX JIaHHBIX HE
M3MEHUJIOCH IO CPABHEHMIO C IIPEIBIIYIIUM CTAPTOM — PETUCTP MOKHO HE IPOIPaMMHUPOBATb.

2. Tlporpammupyercs peructp DMA_Addr.

7.3.3. 3aBepmienue npouecca DMA
[Tonyyenne moaTBepkaeHNS O 3aBepuieHnd DMA npoucxoaut aubo 1mo nmpepbIBaHHIO, JTHO0
IIPU TIOCTOSTHHOM ompoce peructpoB Reg_Stat wim Reg_Events.

1. TIlpu nomydeHuu npepsiBaHus (€CIU OHO OBUIO pa3pelIeHo) npouuTatsh peructp Reg_Events u
yOenuThCs, 4TO MpephiBaHUE MpUILIo OT KoHTpoiuiepa DMA u nporecc DMA 3akoHumsics
koppekTHo (6ut DO = 1). IIpu urenun peructpa Reg_Events npepriBanue cuumaercs, a Out
DO copaceiBaerca. HeoOxomumo moMHHTB, 4TO npu uTeHHH peructpa Reg_Events Bce
oCTaJIbHble OUTHI COOBITUI COPACBIBAIOTCS TOXKE.

2. 3asepmienne DMA MOXHO OIpeNeNnuTh Takke W 0e3 MpephIBaHUs — MO PETHCTPY COCTOSHHS

Reg_Stat (our D6 = 0).
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8. l'apanTuiinbie 00A3aTeILCTBA

000 «PACTP TEXHOJIO/DKW» ocymecTBiasieT OecIIaTHBIA TapaHTUMHBIA PEMOHT
U3JIeNsl, COMPOBOXKICHUE U KOHCYJIBTALMU MO pabOTe C U3JIENIMEM B TeUeHHE 12 MecsIeB OT JaThl
npojaxu. ['apaHTus He pacrpocTpaHsercs Ha yiep0, MpUYUHEHHBIH JpyroMy oOOpyAOBaHUIO,
paboTatoiieMy B CONPSHKEHUH C JaHHBIM u3fenueM. CpoK TapaHTHHM YBEIWYHMBAEeTCS Ha BpeMs
HAXO0XJEHUS U3JICTIUI B PEMOHTE.

IapanTHitHble 0053aTEIBCTBA AHHYJIUPYIOTCS B ClTydae, eCIu:

— OTCYTCTBYET WJIM OTOPBaHA rApaHTUMHAs HAKJICHKA;
— Obu1 mpousBeneH Joboi HeaBTopu3oBaHHbE OO0 «PACTP TEXHOJIOIKU» pemoHT

U3JIENUS WK €T0 MOIU(DUKALIHS;

— HEHWCNPAaBHOCTH BBI3BaHbl HEMPABHIBHOM OJKCIUlyatauued wu3genuss (MeXaHUYecKue

MTOBPEXKIACHMSI, HEITPAaBIWIbHOE BKIIOUEHHE, OTCYTCTBUE 3a3€MJICHUS U T.I1.);

— HEHCIPAaBHOCTH BbI3BaHbI HEMPABUILHOMN AKCIUTyaTallel 000pyA0BaHUs, B TOM YHCIIE:

— DJKCIUlyaTalus B CUJIBHO 3aIlbUIEHHBIX TOMEILECHUSIX;

— HeNpaBUIBHOE MOJKIIIOUEHUE TOTIOTHUTEILHOTO 000PYI0BaHNUS;

— HCIOJIb30BAaHUE MMUTAHUS C XapaAKTEPUCTUKAMHU, OTIIMYHBIMU OT JOIMYCTUMBbIX;

— m3zxenue ObUIO YCTAaHOBJICHO M HCIIOJNB30BAaHO HHAYe, Ye€M YKa3aHO B HHCTPYKIHMH 10

JKCILTyaTaluu.

HenonosnydyeHnHass B CBSI3M C NOSBICHHEM HEUCIPABHOCTU MPHUOBLIL U JAPYTrHe KOCBEHHBIE

pacxobl HE MOJJICKAT BOSMCIICHHIO.

Moauduxkanus ycrpoiicTa

Z[aTa HU3TOTOBJICHUA

Cepuiinbiit Ne
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